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SECTION 1. INTRODUCTION 

The Clean Air Act Amendments of 1990 added a new dimension to the permitting of 
stationary emission sources, the control of hazardous air pollutants (HAPS), the reduction of 
emissions of ozone precursors, and the management of volatile organic compounds (VOCs). 
The Emission Inventory Branch of Texas Air Control Board (TACB) requested that the pulp 
and paper mills of Texas submit information about the amount of VOCs and the HAP 
compounds emitted from stationary sources at each mill. The data will be used in at least four 
different ways by the TACB: 

To provide a more complete inventory of VOC emissions from sources in ozone 
non-attainment areas. 

To use as input (VOC and class of compound) for the Urban Airshed Model. 

To identify and quantify the HAPS in accordance with Title KU of the 1990 Clean 
Air Act Amendments. 

To develop mass emission rates to be used in preparing operating permits as 
described in Title V of the lYy0 Clean Air Act Amendments. 

A group of the Texas mills chose to take a proactive approach to this request by 
forming a group - the Texas Paper Industry Environmental Committee (TPIEC) - to provide 
a coordinated effort to collect and repon the data required by TACB. T h i s  program - the 
Texas Emissions Speciation Study (TESS) - will address the TACB request and also provide 
valuable information for the industxy. 

The VIEC is composed of peI'SOMe1 from the following mills: 

Champion International Lufkin. Texas 
Champion International Sheldon, Texas 
Inland-Orange, Inc. Orange, Texas 
Shpson Pasadena Paper Company Pasadena, Texas 
Temple-Inland Forest Products Company Silsbee. Texas 

Table 1.1 lists the key ~ C ~ S O M C ~  involved in the project. Tables 1.2 through 1.6 
summarize the sources tested at each of the mills. 

The objective of the consolidated testing program was to collect representative data 
from similar sources at various mills. These sources were defined as TPIEC - pooled sources. 
These data will be used to estimate mill-wide VOC emission rates. Other sources that were 
not "common" to most mills were tested during the same time period and were defined as mill- 
specific sources. Test procedures were comparable for nll sources. Process operating 
conditions were recorded for each process throughout testing. 

1 
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TABLE 1.1. KEY PERSONNEL INVOLVED IN THE TPIEC TEXAS 
EMISSION SPECIATION STUDY 

Champion International 
Bonnie Ballenger 
James Cutbirth 
Charles Ayer 

Simpson Pasadena 
Don Padfield 
David Brooks 

Temple-Inland 
John OIynawka 
0. Wayne Hardy 

Michael Frsnklin 
Thomas Noble 

Ashok Jain 

BNCC B. Ferguson 

Inland-Orange 

NCASI 

Roy F. Weston 

Lutkin. Texas 
-Sheldon, Texas 
Stamford, Connecticut 

Pasadena, Texas 
Anderson, California 

Diboll, Texas 
Diboll, Texas 

Indianapolis, Indiana 
Orange, Texas 

Gainesville, Florida 

Auburn, Alabama 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1' 
I 
I 
I 

I 

a 
? 
0 
v1 

> 

> >  

> >  

> >  

urn 

3 

.. 



I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

58 
O U  ?I V J  

m 
01 . 
m 
4 . 
e 
V 
0) 
+I 
C 
.4 
LI a 

m 
-I 
X 

7 
Q 
0 
4 
0 z 

0 

0 

0 
W 
Q 

L n  

0 
N 
0 
Ln 
4 
0 

7 

m 



I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

W 

3 0  o u  
2 8  
rA 

5 



I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 . m 

6 



I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

* * *  

* *  

7 

* * * *  * *  * * *  

r VI 

l > 
: 
Y 

v) 
.I 
X 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

This report has been prepared in six volumes - Volume 1 presents general information 
relevant to all sites and Volumes 2 through 6 present results specific to each mill. Information 
from each mill is presented in the locations shown: 

sow IN RESULTS IN 
MILL LOCATION MILL CODE TABLE VOLUME 

Champion, Lufkin CL 1.2 2 

Champion, Sheldon cs 1.3 3 

Inland-Orange, Orange IO 1.4 4 

Simpson Pasadena, Pasadena SP 1.5 

Temple-Inland, Silsbcc n 1.6 

5 

6 

The analytical procedures used to collect the data are outlined in Section 2 of this 
Standard volume and described in more detail in the Work Plan copied in Appendix A. 

approved methodology was used for all testing. 

Quality control was a signifcant pan of the overall effon. Section 3 of this volume 
describes the procedures followed and summarizes the quality control data relevant to all sites. 
The data are presented in Appendix B of this volume. Quality control data specific to each 
source is included in the appropriate appendix of the volume including the source data. 
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SECTION 2. ANALYTICAL METHODOLOGY 

The objective of speciating and quantitating 90 percent of the mill-wide volatile organic 
compound (VOC) emission was accomplished by using a gas chromatograph with a flame 
ionization detector (GCPXD). a gas chromatograph with a flame photometric detector 
(GC/FPD), and a total hydrocarbon (THC) analyzer to simultaneously measure concentrations 
from each source. At least one analysis per hour was obtained and the VOC trend was 
monitored continuously using the THC analyzer. 

The results obtained by the above-described system were verified by selective sampling 
using a volatile organics sampling train (VOST), a semi volatile organic sampling train (MhW, 
and various "trap and analyze" techniques for chloroform, methanol, and aldehydes. Hydrogen 
chloride and metals were analyzed by EPA Reference Methods. 

Figure 2.1 schematically shows the monitoring system used to speciate VOC by the 
sampling and analysis of THC (Method 25A). TRS (Method 16), and VOCs (Method 18). Gas 
was continuously extracted from a source through a heard probe and filter assembly at the 
source. The gas was then transported to the mobile laboratory through a heated, sample line. 
A heated-head diaphragm pump was used to pressurize the sample for distribution to the 
various analyzers in the mobile laboratory. The mobile laboratory was located 100400 feet 
from the source being tested. 

The sampling probe was constructed of Teflon and electrically heated (-120OC) to 
maintain the sample temperature above the dew point. The probe was plumbed dkectly to an 
electrically heated (-130°C) Teflon fdter. Heated (-12OoC), thick-walled 3/8" Teflon sample 
lines were used to transfer the sample gas from the source to the mobile laboratory. The heads 
of the sample pumps were heated to approximately 120'C to p v e n t  VOC and moisture 
condensation. 

2.1. HYDROCARBONS 

Total hydrocarbon emission testing was conducted in accordance with EPA Reference 
Method 25A. Samples wen withdrawn continuously at a single point and conveyed to the 
analyzer through the heated sample line as described above. AU hydrocarbon measurements 
were made on a "hot, wet" basis. A J.U.M. Model VE-7 Heated Hydrocarbon Analyzer was 
used to measure the total hydrocarbons using a flame ionization detector (FID). This technique 
is not selective between species, and the results were reported as volume equivalents (ppm) 
as carbon using propane as the standard. 

9 
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Data were acquired continuously, averaged, and reported every one minute during the 
sampling periods. A computerized data acquisition system was used to perfom all calculations 
and store data. The calculated results were electronically transported to data fdes to minimize 
data nansfer errors. These results are presented graphically in the Total Hydrocarbon Trend 
Analyses for each source. 

Volatile Oraanic ComDounds 

The VOC concentration in the gas stream was determined using the techniques and 
procedures described in EPA Reference Method 18. The direct interface sampling method 
described above was used. Analysis wiu performed using a Hewlen-Packard Model S890 
Series II gas chromatography with a flame ionization detector (GCFID). 

The gas chromatograph was calibrated for the components of interest by preparing 
srandards at rhree different concentration levels. Two-microliter aliquots of each standard were 
injected into the GC. The standard volatile organic compounds were prepared in hexane or 
methyl isobutyl ketone. 

Calibration curves were verified daily in the field by analyzing a check standard 
containing all components of interest. The previously-generated calibration curve was used, 
if the check standard was within & 20 percent of the known concentration. 

The approximate retention times of the compounds for which the GC was calibrated 
are shown below. 

Retention Time 
AnalYte (min) AndVtC 

Methanol 5.1 Toluene 
Ethanol 6.8 Ethyl benzene 
Acetone 7.8 m,p-Xylene 
2-Propanol 1.9 o-Xylene 
DMS 8.9 Cumene 
Benzene 18.7 a-Pinene 

Retention Time 
Imin) 

23.2 
21.2 
21.5 
28.5 
29.8 
30.3 

Bromodichloromethane 20.6 b-Pinene 32.1 
Methyl ethyl ketone - 3-Carene 33.3 
Chloroform - p-Cymene 33.1 
DMDS 22.2 
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The analog signal from the FID was converted to a digital signal by a 
Perkin-Elmer/Nelson interface system. This signal was directed to a computer quipped with 
Turbochrom 3 software. Identification was made by comparison of sample peak retention 
times to those of the standard. Quantitation was accomplished by comparing sample peak 
areas to those of the standards. Slight (insi&icant) deviations in the retention times of 
compounds in liquid standards and gas standards were noted, and no corrections were made 
to the data. 

2.2. VOLATILE ORGANICS SAMPLING TRAIN (VOST) 

The volatile organics were collected according to EPA Method 0030. In this method the 
air sample is drawn from the stack using a heated probe. After the air stream is cooled in a 
condenser, it passes through a sorbent resin trap containing Tenax. Liquid condensate is 
collected in an impinger immediately following the Tenax trap. The air stream is then passed 
through a second resin trap (Tcnax/peuoleum-based charcoal). Sampling is normally 
conducted at 1 &in for 20 minutes. Smaller volumes were collected by reducing the flow 
rate to the 0.25-0.50 W i n  range. 

Collected air volumes wen 2, 5,  and 10 liters. In a few unusual cases, the sample 
volumes were even further reduced m an attempt to prevent overloading of the sorbent tubes. 

The sorbent tubes and condensate wen  analyzed by Thermal Desorption Gas 
ChromatographyMass Spectrometry ( T D W M S ) .  'Ibis procedure is EPA Method 5040. The 
target compounds for this analysis included those in EPA Method 8240 and additional 
compounds of interest to the pulp and paper industry. 

The analysis was performed using a 30-meter DB624 column. Temperature programming 
was initiated at -30°C and continued up to 200°C. 

The 5-liter sample was analyzed first. In those cases where the sorbent tube was 
overloaded, then the 2-liter sample was analyzed it by stripping the organics with methanol and 
analyzing by WMS. This hi-level VOST was implemented on several occasions (e.g., Tall 
Oil Reactor Vent). 

2.3. SEMI-VOLATILE ORGANICS (MMS) 

The semi-volatile organics were collected according to EF'A Method 0010. Samples were 
qollecfed isokinetically. Components of interest are collected on a glass fiber filter and in a 
resin tube packed with XAD-2 porous polymer resin. 

The fdter and resin tube were Soxhlet extracted with methylene chloride for 16 hours and 
analyzed by GCMS according to EPA Method 8270. The impinger fractions were extracted 
with methylene chloride in a separatory funnel (at pH 12 and pH 2). AU extracts were 
combined and brought to a volume of one milliliter (mL) prior to analysis. Additional 

12 
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compounds of interest were included in tlie analysis as target compounds. Separate analyses 
(8270 and Clean Air Act (CAA)) were necessary due to the large number of analytes. 
Calibration for the combined set of analytes would be impossible because several andytes co- 
elute and react with each other. 

The gas chromatographic analysis was performed on a 30-meter DB5-625 column, with 
temperature programming from 40" to 300°C. 

2.4. METALS 

'The metals were collected using the EPA multi-metal train. Samples were prepared for 
analysis by microwave and hotplate digestion. Inductively-Coupled Plasma ( l e )  Emission 
Spectroscopy was used to analyzed Ba, Be, Cd, Cr, Cu, Mn, Ni, P, and Ag. Antimony, 
arsenic, selenium, lead and thallium were analyzed by Graphite Furnace Atomic Absorption 
(GFAA). Sodium was determined by Flame Atomic Absorption Spectrophotometry (AAS). 
Mercury was determined by Cold Vapor AAS. 

2.5. REDUCED SULFUR COMPOUNDS 

An aliquot of a gas sample was extracted from an emission source and analyzed for total 
reduced sulfur 89 specitled by EPA Reference Method 16. Total reduced sulfur (TRS) consists 
of hydrogen sulfide (&,S). methyl mercaptan (MeSH), dimethyl sulfide (DMS), and dimethyl 
disulfide (DMDS) reported collectively. Speciation of the reduced sulfur compounds and 
carbonyl sulfide (COS) was accomplished by gas chromatography using a Carbosorb BHT 100 
column and flame photometric detector (FPD). Integration of peak area counts and 
calculations was performed by a computerized data acquisition system. 

The sample system described above was used to trwsport the sample to the mobile 
laboratory. The sample was pulled from the heated sample line through the sample 
conditioning system. The sample conditioning system consisted of a pair of Tenon impingers 
containing 2 M citrate buffer. pH 5.4 to 5.8. The impingers were arranged in series and 
maintained in an ice bath. A Balston filter was installed between the impinger outlet and 
sample line inlet to prevent fine paniculate from depositing in the sample lines. 

The hydrogen sulfide recovery gas was inauduced directly to the GC/FF'D. Recovery was 
calculated by dividing the &S concentrations measured through the entire system by that 
obtained by direct injection onto the GC. The sample results were corrected for the measured 
sample-line loss. Sampling proceeded when recoveries of 1W-20 percent were achieved. 

Vendor-certi6ed permeation tubes for each reduced sulfur compound were used to 
calibrate the FPD response on the GC. The permeation chamber was maintained at 
50.0+0.1 C; the temperature was verified with an NIST traceable mercury-in-glass 
thermometer. 

13 
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Permeant concentrations of the reduced sulfur compounds were obtained by varying the 
flow rate of the gas over the tubes. A calibration curve was prep& by using three different 
permeant concentrations ranging fmm 0.1 - 30 ppm. The three readings for each concentration 
were within five percent of the mean peak ana. 

Line recovery was performed after every three hours of sampling. Recovery (for &S) 
was determined by injecting a low concentration of YS at the probe tip and rccovehg the 
sample through the sample conditioning and transport subsystems. This gas stream was then 
introduced directly to the GC sample loop. The line recovery was determined by dividing the 
"line" analysis by the "loop" analysis. This recovery factor was not applied to measured 
reduced sulfur compound concentrations. 

2.6. ALDEHYDES AND KETONES 

The formaldehyde sampling and analysis was conducted in accordance with the Research 
Triangle Institute ( R n )  procedure described in "Development and Validation of a Test Method 
for Formaldehyde Emissions.'' Samples were withdrawn from the source at a flow rate of 0.5 
to 1.0 liter per minute through a Teflon probe electrically heated to -120°C. The probe outlet 
was connected to a series of four midget impingers maintained in an ice bath. The fEst two 
impingers each contained 20 mL of 2.4dinitrophenylhydrazine in acetonitrile acidified with 
perchloric acid. The third impinger was empty; the fourth impinger contained 10 g silica gel. 
The outlet of the last impinger was connected to the inlet of a dry gas meter. 7 % ~  dry gas 
meter outlet was plumbed to the vacuum side of a diaphragm pump. 

The impinger contents were combined for all sample runs except one. In this one case 
the impingers were analyzed separately to determine the extent of any breakthrough. Duplicate 
analyses were carried out on selected samples. Analysis was performed by high performance 
liquid chromatography. Working c w e s  of reference standards were prepared for instrument 
calibration. 

Field blanks and blank DNPH solution were analyzed as a check on the reagents used for 
sample collection. Analysis of these blanks yielded nondetectable levels of the analytes. 

2.7. HYDROGEN CHLORIDE 

Hydrochloric acid was sampled in accordance with EPA Method 26. Samples were 
withdrawn 6um the source at a flow rate of 0.5 to 1.0 liter per minute through a FTFE probe 
which was electrically heated to -120°C. The probe outlet was plumbed directly to a FTFE 
fiter which was electrically heated to -13OOC. The filter outlet was plumbed to a series of 
five impingers maintained in an ice bath. The first impinger was empty. The second and third 
impingen were charged with 20 mL of 0.1 N &SO,. The fourth impinger was charged with 
20 mL of 0.1 N NaOH. The f~ impinger was charged with 20 grams of indicating silica gel. 

14 
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The contents of the fist three impingen were transferred to a 100-mL volumetric flask 
and diluted to volume with deionized water. Hydrogen chloride analysis was performed by 
ion chromatography. Working c w e s  of reference standards WCR prepared for insuument 
calibration. 

A field blank of the 0.1N H,SO, was analyzed as a check on the purity of the reagents 
used. Nondetectable levels of HCI wen reponed. 

An EPA audit cylinder of HCI gas (104 ppm) was bled through the impingers. Laboratory 
analysis of this audit sample (for HCl) resulted in a concentration of 110 ppm. giving a 
recovery of 106 percent. 

2.8. CHLOROFORM 

Chloroform was determined using the NCASI Procedure by adsorption on a 600-mg 
charcoal tube, desorption with hexane, and analysis by gas chromatography with electron 
capture detection. The sample volume was determined from the flow rate through the critical 
orifice and the sampling train. 

2.9. VOLUMETRIC F'LOW 

The volumemc flow was measured from each source during the time of sampling using 
EPA Methods 1-4. The measured volumeuic flow rate was used to calculate the m a s  
emission rate for each compound. 
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SECTION 3. RESULTS AND DISCUSSION 

A new era in the measurement and control of air missions dawned in November 1991 
when the Texas Air Control Board (TACB) requested the industry in and adjacent to the Gulf 
Coast Ozone Nonattainment Area to provide, within 90 days. an inventory of a l l  volatile 
organic compounds (VOCs) emitted in 1990. The speciated VOC data were to be used to 
predict ozone attainment based on the Urban Aished Model. Needless to say. the information 
necessary to fulfill TACB’s q u e s t  was unavailable and could not be generated within the 90- 
day period. 

Representatives from five of the Texas kraft pulp and paper mills met to discuss ways and 
means of accomplishing the task presented by the TACB. Within two weeks the Texas Paper 
Industry Environmental Committee (TPEC) was established and a preliminary action plan was 
developed. Delegates from TF’IEC met with the TACB staff and presented the preliminary, 
IO-month program to gather the emission data. The TACB was receptive to the program and 
agreed to allow time for the mills to implement the test program. 

The TACB emphasized the need for the emission data no later than December 1992 so 
they could meet EPA deadline for completion of the modeling by the f m  quarter of 1993. 
The TACB also indicated that this data base would be the mill’s baseline emissions relative 
to Title I of the Clean Air Act Amendments and that the data must be accurate. If future data 
indicated emissions where higher than originally reported, consideration would not be given 
for increased allowances. Basically, the 1990 baseline data would be a permit bubble and any 
increase beyond these levels would require control. ”he TACB also requested data on other 
HAPS, so they could respond to a directive from the Texas Legislature to identify potential 
health risk of toxic air pollutant emissions. 

The National Council of the Paper Industry for Air and Streams Improvement (NCASI) 
supported the TPIEC from the first meeting by assigning a knowledgeable person to mend all 
meetings and provide technical advise. During the development of the work plan, NCASI also 
agreed to provide quality assurance to the project by providing quality control samples, 
concuITent sampling and analysis, audits of methodology. and review of work plans and 
reports. 

After several meetings in early January 1992 between TPIEC and the consultant 
(WESTON), a work plan was developed to complete the study. That Work Plan (copied in 
Exhibit A) was reviewed by all TPIEC members, NCASI. and TACB. 

The TESS involved two phases of sampling and analysis activity. The first phase 
consisted of testing designed to develop the scope of work for the aCNd emission inventory 
testing in the second phase. 
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Phase 1 - Preliminant Screening. The main goal of the preliminary testing was to rcfme 
the list of VOCs emitted from a "typical" mill. Emission testing for the compounds had not 
been performed and the presence (or absence) of many of these compounds in the emissions 
had not been confiied. The preliminary testing was used to determine which suspect 
compounds may be present in significant concentrations. 

Generally, compounds with emission rates of less than one ton per year from any source 
were not a concern to the TACB. The test protocols (methods) used to collect the data had 
to be acceptable to TACB, parallel concurrent work by EPA, and still provide concentration 
detection h i t s  capable of detecting one ton per year at the source flow rate. 

Screening samples from representative sources to analyze for the volatile organic 
compounds as described by EPA Method 0030 (VOST) and semivolatile organic compounds 
by EF'A Method 0010 (MM5). These samples were analyzed by gas chromatography with 
mass spectromeay detection (GC-MS) to identify the organic compounds present. At the same 
time, virtually all sources were examined by a field-ponable organic vapor analyzer (OVA) 
to provide information on the VOC concentration range to expect. Selected sources were also 
examined by collection of grab samples and analysis by EPA Reference Method 18 (GC-FID), 
to determine VOC concentration by compound. 

Phase 2 - Emission Invcntorv. The data obtained during the screening study were used 
to develop the scope of work for the second phase of the project. Phase 2 included the detail 
sampling and analysis of the identitied sourccs using appropriate standard EF'A Methods for 
determining stack flow and chemical composition. 

Each source was tested for VOCs on at least two Werent days for three hours each day. 
If the mean concentrations did not agree within a predetermined amount, a third day of testing 
was performed. This procedure was used to evaluate the day-to-day variability of the 
emissions. 

At least three GC-FID analyses were performed to speciate the VOCs during each three- 
hour sampling period. The compounds were quantitated as the compound and as carbon to 
enable the percentage of unknown compounds to be calculated. The total hydrocarbon 
concentration wns plotted during each sampling interval to determine the trend of the VOC 
concentration during sampling. The trend plot gave an indication of the source stability at the 
times the GC-FID analyses wen made. 
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3.1. OBSERVATIONS ON TESTING METHODOLOGY 

The need for on-site data manaaement. The task of data management was enormous. 
Source volumetric flow rates, GC data for 20 compounds (six analyses from each source). 
impinger sample results, and other parameters created large amounts of data to be managed. 
Adequate personnel and computational equipment must be utilized on-site to make sure that 
all the real-time data is calculated, reviewed. and evaluated before leaving the source. At 
times, all raw data were not reduced until after leaving the site and occasionally more test data 
should have been collected. If the data had a l l  been reduced validated, and evaluated, 
immedintely after collection, it would have been possible to make decisions based on the data 
at hand rather than to second guess (weeks later) what should have been done. 

The imwrtance of s a m ~ l i n ~  eauiment maintenance. From time to time throughout 
the project, the sampling equipment would fail during testing periods. The need for 
maintenance and cleaning before sampling became evident. A routine preventive maintenance 
schedule was developed after testing the first mill to minimize equipment failure. The high 
particulate, high moisture sources posed the most problems for the real-time sampling. The 
large volume of sample gas pulled through the heated, Teflon sample lines without adequate 
filtration caused particulate and organic matter to collect in the sample lines, thus requiring 
cleaning before sampling could proceed. Preventive maintenance minimized delay due to 
sampling equipment. 

The reaukement for accurate volumetric flow measurementg. Many sources were not 
designed for volumetric flow sampling. Small diameter pipes were the normal vent for many 
tanks and processes. The gas volumetric flow was (many times) very low and even though 
a high VOC concentration was measured, the variability of the volumetric flow measurements 
left considerable uncertainty in the mass emission rate. Several techniques for gas dilution and 
measurement of the volumetric flow were developed throughout the project. 

The imuact of fuRitive emissions. On sources that pull large volumes of ambient air 
(e.g.. brown stock washer vents), fugitive emissions from other mas of the mill may 
significantly affect the measured concentration from the vent. At one mill, a cyclic trend in 
total hydrocarbon conmantion was traced to fugitive emissions eom a batch digester vent (in 
the same general vicinity as the brown stock washer) being drawn through the brown stock 
washer vent. thus increasing the apparent emissions from the washer vent. 

The difficulw in samulinn certain source$. A few extremely high-moisture or high 
concentration sources could not be sampled with normal techniques. Some of the sources, such 
as thermo mechanical pulping vents, were 99 percent moistun. Sampling procedures specific 
to sampling these sources were developed. Other sources (such as black liquor oxidation vents 
and tall oil reactor vents) required sample dilution before analysis because the concentration 
exceeded the instrument's upper detection level. 
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The imwrtance of the analvtical detection limit. The goal of the project was to 
quantify compounds with greater than one ton per year emission rate. This VOC emission rate 
is dependent on the volumetric flow and the concentration. The higher the volumetric flow 
rate, the lower the required detection limit to ensure that a minimum mass rate detection limit 
is m a .  It was determined that a two ppm detection limit for methanol was achievable for the 
project. This gave a detection limit of less than one ton per year for most sources. 

3.2. EMISSION INVENTORY RESULTS 

The s id i cance  of methanol. The amount of methanol found in various emission 
sources, as well as its presence in almost every source, was somewhat of a surprise. Methanol 
generated from the pulp digestion carries throughout the washing process (due to its water 
solubility). Once methanol is in wash water, the water reused in Scrubbers and other processes 
transfer it throughout the mill. 

with this D roces . The VOC emission rate may The variation of VOC emmion rate 
vary significantly based on the type process. For example, the methanol emission factor for 
recovery fumacw was shown to be in the ratio of 1:3:9 for noncontact: cascade contact: 
cyclone contact, respectively. Process similarity may be pertinent to the development of 
emission factors. 

. .  

' t J ! J ! m .  In some lime kilns, the VOC 
emissions wen found to have a total hydrocarbon concentration (moxe than 20 ppm) but no 
VOC compounds were found above the detection h i t .  Methane from unbumed natural gas 
showed up as a VOC by EPA Method 25A (total hydrocarbon analysis). Methane is not 
counted as a volatile organic compound for emission pqoses ,  and care should be exercised 
when using Method 25A to measure VOC emissions to e n s m  that methane interference is not 
a problem. 

The DreSCIICC of unexDeaed comwunds. Throughout the VOC speciation, several 
unexpected compounds were found. For example, chloroform was found in certain sources at 
an unbleached mill and chloroform was found in the emissions from a direct contact recovery 
furnace. Target compound lists should be prepared with care. 

The d O V M C C  0 f m a l m  chemicals. A thorough knowledge of the makeup chemicals 
can explain emissions (and change the emissions). For example, the use of makeup chemicals 
in a recovery furnace was found to sigmfkantly change the emission of aromatic organic 
compounds. While the chemistry of the reaction is not understood, aromatic compounds would 
appear and disappear with the addition of makeup chemicals. Makeup chemical addition 
should be documented during emission testing. 

h. The conseauen It was confirmed throughout the 
testing that the makeup solution of an emission scrubber can directly affect the VOC 
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emissions. The VOC concentration varied significantly whether fresh water or condensate was 
used as a scrubbing media. The VOCs in the condensate were stripped by the stack gas. 

The variation of emissions with time. Certain sources (especially batch sources) have 
emissions that vary significantly with time For instance, the VOC concentration from a tall 
oil reactor at the beginning of the cook was approximately 14 percent as carbon. This 
extremely high concentration decreased more than a thousand-fold during the cook. The time 
at which sampling is conducted during the process can signifhntly affect the estimate of the 
emissions. The use of a total hydrocarbon analyzer (EPA Method 25A) to monitor the VOC 
trend was found to be an excellent tool to evaluate the magnitude of the emissions. 

The comuarison of VOC measured bv GC and total hvdrocarbon analvzer. Many 
permits are currently written with limits based on EPA Method 25A. The analytical result is 
dependent on the carbon content of the compound and the response of every compound to the 
flame ionization detector. The VOC concentration calculated as carbon from this method may 
be 5 to 20 times different from the VOC emission rate measured as the specific compound. 
For instance, the mass emission rate of chloroform as measured by speciating the chloroform 
will be more than 20 times that as measured by the total hydrocarbon analyzer. Care must be 
taken with the analytical method used for the sampling. 

3.3. QUALITY CONTROL RESULTS 

Quality assurance was provided by NCASI for the project. Major aspects of the QA 
included 

. Review of the WESTON Project Work Plan 
Field Audit of the Test Team performance at each mill 
Office audit of data and calculation procedures. 
Preparation of Audit samples for volatile organic compounds 
Audit of Triangle Laboratory (VOST, Multiple Metals, and MM5 analyses) 
Parallel sampling at selected souTces. 

. . . . . 
An NCASI representative visited each mill during the time of sampling by the 

WESTON team. During the visit, the procedures used by the team were observed and verified 
as being those presented in the Work Plan. AU procedures were deemed acceptable. 

Comments to the draft Work Plan made by NCASI personnel were incorporated into 
the f d  Work Plan. The review proved to be a valuable third-party input. 

The ofice audit by NCASI (Ashok Jain) and a TPIEC member (Michael Franklin) 
indicated good data organization by WESTON and correct calculation procedures. The visit 
demonstrated successful performance. 
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Appendix B includes a summary of the results of the NCASI - providd audit samples. 
The WESTON’S performance on the audit samples was deemed to be satisfactory. 

Appendix C is a copy of the audit rcpon for Triangle Laboratory as prepared by 
Alex Gholson. The pedomance and procedures of the laboratory was determined to be 
adequate. 

Appendix D summarizes the results of the comparative sampling by NCASI at 
Champion-Lufkin, Inland-Orange, and Temple-Inland (the only mills at which the comparative 
testing was performed). ’Ihe data were used to demonstrate the validity of the data collected 
by WESTON. 
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SECTION I. INTRODUCTION 

The Clean Air Act Amendments of 1990 have added a new dimension to the permitting 
of stationary emission sources. the control of hazardous air pollutants (HAPS), the reduction 
of emissions of ozone precursors, and the management of volatile organic compounds (VOCS). 
The Emission Inventory Branch of Texas Air Control Board (TACB) has requested that the 
pulp and paper m i l l s  of Texas submit information about the amount of VOCs and the HAP 
compounds emitted from stationary sources at each mill. The data will be used in at least four 
different ways by the TACB: 

. To pmvide a more complete inventory of VOC emissions from sources in ozone 
non-attainment areas. 

. To use as input (VOC and class of compound) for the Urban Airshed Model. 

To identify and quantify the HAPS in accordance with Title III of the 1990 . 
Clean Air Act Amendments. 

. To develop mass emission rates to be used in preparing operating permits as 
described in Title V of the 1990 Clean Air Act Amendments. 

A group of the Texas mills has chosen to take a proactive approach to this request by 
forming a group - the Texas Paper Indusuy Environmental Committee (TPIEC) - to provide 
a coordinated effort to collect and report the data required by TACB. This program - the 
TACB Emissions Speciation Study (TESS) - will address the TACB request and also provide 
valuable information for the industry. 

1.1. DESCRIPTION OF THE PROCESS 

Figure 1.1 outlines the processes used to produce paper using the krah pulping process. 
Kraft pulping is the major dremical pulping process used by the pulp and paper industry for 
the liberation of cellulosic fibers from the structural matrix of wood. Figure 1.2 shows a 
schematic representation of the kraft pulping process including the liquor recovery cycle. This 
process has the versatility and adaptability needed to use diversitied raw materials such as 
mixed hardwoods, southern pine, etc. All the mil ls  involved in the TESS use the kraft process 
for making pulp. Most of the mi l ls  utilize both hardwoods and softwood as raw material. 

The kraft process uses sodium hydroxide and sodium sulfide as effective chemicals for 
pulping. The chemicals, along with wood chips, are charged into a pressun vessel (digester) 
and the contents arc brought to the reaction temperature at a preset rate. Both batch and 
continuous digesters are used in industry. The digestion process is carried out at high 
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pressure and elevated temperature (160-18OoC). After the digestion, the chips are disintegrated 
by being "blown" into a tank and then sent for further processing. 

Wood contains mainly cellulose, hemicellulose, lignin, and small quantities of 
extractives. The primary purpose of chemical pulping is to m o v e  the lignin binding the 
fibers in the wood and liberate the cellulosic fibe.rs. It is important to remove the lignin to the 
maximum possible extent with the minimum yield loss. The extent to which lignin needs to 
be removed depends on the type of pulp king produced based on the end-product needs. 
Mqimum retention of cellulose and hemicellulose leads to the highest possible yield of pulp 
per unit weight of wood at the desired delignifcation level. In the pulping reaction, 
delignification of wood chips is accomplished by fragmentation of the lignin due to the action 
of the hydroxyl ion in the cooking liquor. In a typical pulping operation. approximately 80 
percent of the lignin. 50 percent of the hemi-celluloses. and 10 percent of the cellulose are 
dissolved. 

The pulp resulting from digestion and disintegration of the wood chips is washed 
thoroughly in a countercurrent system of washers to produce spent liquor or "black liquor". 
The pulp produced, thus called "brown stock. may be used for the manufacture of brown 
paper. All of the facilities produce brown or unbleached pulp and four of the mil ls  under 
study also produce bleached pulp for the production of white paper. 

Additional process steps are used and several bleaching chemicals such as chlorine, 
chlorine dioxide, sodium hypochlorite, oxygen, hydrogen peroxide, etc. are utilized to bleach 
or brighten the pulp. huing the bleaching process the residual lignin in the brown stock is 
either solubilized and removed or converted to colorless form. Bleaching process differ from 
facility to facility and even within a given mill if the mill produces two different pulp (such 
as hardwood and sofnvood bleached pulps) or different products from the pulp. 

The black liquor leaving the washing process contains 12-17 percent dissolved solids 
of which approximately 50 to 65 percent are organic compounds. The organic components are 
the partially fragmented lignin, solubilized either as phenolates or carboxylates, cellulose and 
hemicellulose degradation products and their solubilized derivatives. and the extractives. 
Composition of the black liquor varies dependmg on the wood type, alkali charge, and the pulp 
yield. 

It is neceasary to recover the inorganic chemicals and dispose of the dissolved organics 
for economic and environmental reasons. This is accomplished by sending the black liquor 
through a recovery cycle. 'Ihe process involves concentration of black liquor to 60-70 percent 
solids by evaporation in a set of multiple effect evaporators and concentrators or direct contract 
evaporator (NE) and buming of the concentrated black liquor in a fumace. Those m i l l s  
having d h c t  contact evaporators (in order to reduce the emission of reduced sulfur 
compounds) utilize an oxidation step wherein the reduced sulfur compounds in the black liquor 
is converted to sulfates and thiosulfates by contact with oxygen. In the fumace the organic 
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materials an bumed to generate steam, the sodium-sulfur compounds arc reduced to sodium 
sulfide, and the remainder of the inorganic components arc converted to sodium carbonate. 

The inorganic compounds arc withdrawn as smelt from the furnace, dissolved, and then 
sent to a causticizing section to regenerate sodium hydroxide by treating with bumed lime. 
The clarified liquor from the causticiring section, containing mainly sodium hydroxide, sodium 
sulfide, and small quantities of unconverted sodium carbonate, is called "white liquor" and is 
recycled as the cooking liquor to the digester. Calcium carbonate or the lime mud separated 
from the white liquor in the clarifier is converted to calcium oxide in a lime kiln. In fact, one 
of the major reasons for the success of the kraft pulping process is the established, efficient 
chemical recovery process whereby more than 95 percent of the chemicals used in the c o o k g  
process can be recovered. It is also estimated that in an integrated pulp and paper mill 
approximately 50 percent of the energy requirement can be satisfied by the burning of the 
organics in the black liquor. 

During the pulping and recovery operations. the volatile organic compounds (VOC) 
emissions are similar but the quantity of the various components may vary depending on the 
ration wood species variation and the process conditions. On the other hand, the VOC 
emissions from bleach plant sources vary from mill-to-mill depending on the bleach sequence 
used. 

1.2. PROJECT GOALS AND USE OF THE DATA COLLECTED 

The tables in Appendix A list the sources to be tested during the project and provide 
the TACB identifiers (FIN, EPN, and CIN) for each. Portions of the emission data collected 
through this program will be shared among the TPIEC members to allow emission data 
collected from representative sources to be used by all mills. Emission factor data will be 
developed based on the proass tested and the process operating conditions during the test 
period. The emission factor data will then be made available to the paper mil ls  participating 
in this project. 

The air emission data from the TPIEC program will be evaluated and compand with 
similar emission values reported by the indushy nationally through the National Council of Air 
and Stream Improvement (NCASI). The pooled toxic air pollutant emission factors obtained 
from the TESS will also be compared to those available for similar mill processing systems 
outside the study to enlarge the data base. 

The TACB has requested that the emission inventory be submined by the end of 
October 1992. This time constraint means that the project must proceed in a scheduled, time- 
effective manner. Roy F. Weston, Inc. (WESTOP) has b a n  retained by the TPIEC to 
perfonn selected sampling and analysis studies. This work plan describes the efforts 
anticipated for the TESS. 

5 



One purpose of the testing at various facilities is to refme the list of VOCs present at 
a "typical" facility. Emission testing for the compounds identified on the target list has not 
been performed and the presence (or absence) of many of these compounds in the emissions 
has not been confiied. This testing will be used to determine which of the target compounds 
should be of concern. 

TACB has established the goal of speciating and quantitating 90 percent of the mass 
emissions of volatile organic compounds from each source. Generally. compounds with 
emission rates of less than one ton per year from any sourcc will not be of concern to the 
TACB. The testing protocols (test methods) used to collect the data must be acceptable to 
TACB and they should parallel efforts by EPA as it performs similar work concurrently. 

The objectives of the TPIEC study arc to identify and quantiQ 90 percent of the 
mill-wide emissions of volatile organic compounds and to identify hazardous air pollutants 
from typical sources at mills in Texas. During this testing, WESTON will gather data from 
selected sources. identified by the TPIEC in consultation with WESTON and NCASI, by 
engineering evaluation of the process, which will be used as a pool of data by each facility. 
In addition, a number of other sources will be examined at each mill involved, due to the 
unique nature of certain pulping and papermaking processes described earlier. l l ~ e  results of 
these efforts will be presented m terms of both concentrations and emission rates. Each 
individual mill will then be able to calculate the emission factors for the various processes in 
order to response to the TACB request for information. 

The TF'IEC plans to collect emission data that will meet data quality and regulatory 
requirements for submission to the TACB. During the time of the emission testing, mill 
personnel at each facility will collect pertinent operating data for the processes associated with 
each emission point tested. The operating data will be conelated with the emission rates in 
order to establish emission factors. 

Because of the variability in many of the processes and emission levels with time, the 
test program will be developed to provide data from each source during representative 
operations. Up to four weeks of field testing may be performed at any OM location. Some 
locations will require longer periods of testing than others due to the number of sources, lack 
of characterization of the emissions. and the variability of the proccssts. It may be possible 
to complete t d q  at some of the less complex locations within a shorter time period. 

Most of the results should be generated on-site as close to real-time as possible. The 
methodologies selected for initial evaluation will, therefore, involve on-site analysis and 
reporting for many compounds. Most of the VOC compounds lend themselves well to field 
gas chromatographic analysis. Other analytical techniques, which will be necessary for 
quantifying other compounds, may require off-site analytical techniques. 
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The data quality objectives for the Phase 2 effort will be developed along with the 
analytical methods. 

Section 5 generally describes the quality assurance associated with the project. The 
calibration drift data will require that no analytical work will be performed unless the 
calibration curves have been validated to +IO percent by the injection of the check samples. 
Should the calibration check data fail to meet this Limit, the field team will halt sample 
collection and determine the cause of the problem. Once this problem has been corrected, 
additional check sample will be analyzed and the results again compared. If these results are 
found to be acceptable. data gathering activities will resume. If the problem that has been 
detected involved something which would have affected the previous sample results. such as 
a leak in a gas sampling valve or a change in the rtsponse of the detector, these data will be 
discarded and the samples re-collected. 

: 'The technical approach for this effort requhs that two 3-hour sampling periods be used 
to determine the average emission rate from each s o w .  These sampling periods will be on 
different days. WESTON will review the unvalidated field nsults for each three-hour period 
immediately after they have o b t a i i  and compare them to the previous period. AU valid data 
gathered for each period will be averaged and the two averages compand. In the event that 
an error in these results is detected during the data validation step, WESTON will return to the 
sample location and repeat the sampling effort until the data quality criteria am met. However, 

1.3. DATA COLLECTION OBJECTIVES 

The TESS involved two phases of sampling and analysis activity. The f i t  phase 
included collection of screening samples from certain sources using the volatile organic 

used for determining semi-volatile organic compounds (S-VOCs). These samples were 
analyzed by gas chromatography with mass spectrometry detection (oC/MS) to identify end 
quantify the organic compounds present. The results from these samples provided additional 
knowledge about the compounds emitted by various prccess elements. At the same time, 
several sources wen examined by a field portable organic vapor analyzer (OVA) to provide 
information on the VOC concentrations presents. Selected sources were also examined by 
collection and analysis of grab samples by EPA Reference Method 18, to determine their 
composition by compound. 'zhe data obtained during the screening study were used to develop 
the scope of work for the second phase of the project. 

Sampling Vain (VOST). SW-846 Methods 0010 and 8270 (Modified Method 5 OX MM5) W a s  

The second phase of the project will include the detailed sampling and analysis of the 
identified sources using appropriate standard EPA Methods for determining stack flow and 
chemical composition. Appendix B presents the scope of wolk for Phase 2. The sources to 
be tested for each parameter an noted. The process operating conditions to be monitored and 
recorded an included in Appendix C. Section 4 describes the test protocol for each parameter. 

1.4. DATA QUALITY OBJECTIVES 



I 
I 
I 
I 
I 
I 
I' 

J1 
I 
I 
I 
I 
B 
I 
I 
1 
I 
I 

~ 

since all data acquisition is directed into the computers, it is unlikely that such a situation will 
OCCW. 
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SECTION 2. SCOPE OF WORK FOR FIELD SAMPLING 

The scope-of-work for this project includes two discrete phases of work, to permit an 
orderly and systematic examination of the emission sources fiom these kraft-process mills. 
The details of this effort arc welldefmed and understood for the screening effort, which will 
provide data on the composition of the sources of interest. ?he results of these studies will 
then be used as a source of infomation to refine the efforts for the quantification phase that 
will follow. 

2.1. SCREENING STUDIES (PHASE I) 

Field sampling during the screening studies included the collection of selected samples 
for volatile and semi-volatile organic compound identification. In addition, grab samples were 
collected in Tedlar bags and glass containers from selected sources and analyzed in the field 
using GD/FID to estimate concentrations of selected organic compounds present in certain 
emission points. Total VOC measurements were also made using a field portable analyzer. 
During this time. flow measurements were also taken from these sources in order to develop 
information to indicate which of the sources and cornpounds should be of concern in meeting 
the goal of quantifying at least 90 percent of the mill-wide VOC mass emissions. Samples 
collected on sorbent media were analyzed by G C N  to determine the identity of those major 
compounds whose identity is unknown. These results have been evaluated, based on the 
compounds present and their concentrations to determine those for which emission rates must 
be determined during Phase 2 of the Project. 

2.2. SCOPE OF WORK FOR QUANTITATION STUDIES (PHASE 2) 

The Phase 2 sampling and analysis program will include the collection of samples using 
direct interface proaduns (UI described by EPA Reference Methods 16,18, and =A, wherever 
possible. I h e  fmt two methods will serve to quantify the emissions of most volatile and many 
semi-volatile organic compounds as well as the sulfur-containing compounds emitted from 
these emission sources. The laner will provide an indication of the total VOC emissions 
produced by the operation under the conditions and at the time that each GC sample waa 
injected. 

Figure 2.1 shows a schematic drawing of the sampling systems to be used to collect 
the data. EPA Reference Methods 1 4  will be performed. during the same time, to determine 
stack gas velocity, t e m p e r m ,  moisturt content, and gas composition for determining the 
volumetric flow rate of each source. Other infomation, such as process operating parameters, 
will also be gathered during the sampling period to allow calculation of mass emission rates 
and emission factors based on differing production scenarios. A variety of techniques will be 
performed in conjunction with this sampling program to determine the emission rates of certain 
organic compounds, including formaldehyde, which arc not otherwise detected. At the 
conclusion of these efforts, the concentration data for specific species will be compared to the 
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results of the total hydrocarbon analyses run in parallel to the Method 18 system, to provide 
an estimate of the percent of total VOC emissions identified. Additional screening smples 
may be collected. if previously unidentified compounds arc found, using the same Methods as 
employed during screening. Section 4 describes the methodology to be used for each 
parameter. 

Sampling will be performed at each of the five facilities participating in this study. 
Certain sources, which relate to processes that arc typical of the mills as a whole, will be 
tested on a pooled source basis. Others will be tested on a mill-by-mill basis, due to the many 
differences in the processes that may be employed by individual mills. Appendix A identifies 
the sources to be tested at each mill and provides the TACB source identitiers for each. 
Appendix B includes the same list and shows the parameters to be tested on each source. 
Appendix C summarizes the process operating conditions (parameters) to be monitored and 
recorded during the test effort on each type source. 

2.3. PROJECT SCHEDULE 

A pn-test site visit was performed by WESTON during the week of 03 February 1992. 

March 1992 which was designed to identify and provide semi-quantitative data on emission 
rates. 

This effort b being followed by the Phase 1 Sampling propam during the priod of 02-13 

The field studies associated with the emission rate determinations (Phase 2) will be 
performed beginning in April 1992 and concluding during July of the same year. WESTON 
anticipates that a three- to four-week sampling effort will be required at each facility to gather 
the required data from the sources that arc identified during the preliminary phase of this 
effort. The expected test schedule for Phase 2 is presented in Appendix A. 

11 
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SECTION 3. MANAGEMENT APPROACH 

This effort will require the coordination of efforts among the kraft-pulp mills. one or 
more sub-contract laboratories, and multiple field teams. A clear management approach is 
required to ensure that this coordination o c c m  so that the objectives of the study are net in 
a timely, cost-effective manner. WESTON has designated a project team for this project that 
includes skilled personnel in each critical position. Each mill has designated a primary and 
a secondary contact at each site who will serve to coordinate the rrquired efforts within each 
facility. 

3.1. PROJECT ORGANIZATION AND STAFF RESPONSIBILITIES 

WESTON believes in and implements project performance using the matrix 
approach - i.e. the project staff is assigned based on project requinments and disciplines 
needed. Figure 3.1 presents WESTON's project organization. 

Proiect Mananer 

The job of Project Manager is critical to the successful completion of this project, 
because the project requires extensive experience in source test methodology and analytical 
chemistry training. The Project Manager has both technical and managerial responsibilities. 
His managerial responsibilities will include day-to-day management of personnel and resources. 
and will include the responsibility of coordination of activities such as scheduling, cost 
management, and client contact. His technical responsibilities are to ensure that the most 
appropriate sampling and analytical p r d u r e s  and used for each source and each compound. 

The Project Manager for this project is Dr. Bruce Ferguson, a nationally recognized 
expert in the fEld of Air Quality Management. He will ensure that project goals are achieved 
in the most costcffective and technicallycompetent manner; that necessary corporate resources 
are available to this project; and that any adminisuative problems that require resolution are 
addressed. He will also provide a general oversight function regarding contract performance, 
cost-monitoring, quality control, and schedule control. It is important to note that Dr. Ferguson 
will be a "hands-on" Project Manager who wiU be involved in all  aspects of this project. 

Dr. Ferguson, a Corporate Vice President, has over 18 years of experience in all mas 
af Air. Quality Management. He is known throughout the pulp and paper industry for his 
ability to develop and validate test methodology for Unique Situations. He has directed more 
than 500 testing efforts during the past ten years and he has collected source emission data 
from more than 50 pulp mills.  
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TEXAS PAPER INDUSTRY 
ENVIRONMENTAL COMMI'ITEE 

FIGURE 3.1. WESTON'S PROJECT ORGANIZATION 

PROJECT MANAGER 
B. Ferguson 

TECHNICAL ADVISORY TEAM 
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M. Owen 
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COORDINATOR 
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TEST TEAM LEADERS 

C. Lloyd 
M. Chadwick 
s. Slocum 
G. Lloyd 
K. Dixon 
B. Beas 
T. Bemsteil 
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Field Testinn and Rewrt Coordinator 

The preparation and review of the test rcports will ensure that the data arc complete, 
the results am accurately calculated and the dutu urc representative. This function wU be 
carried on cumntly with testing and analytical efforts to ensun the availability of timely 
results. Mr. David Elam, a chemist with more than ten years of relevant air quality testing 
experience, will manage the preparation of emission test rcpoxts for the Project Manager. 

Mr. Elam will also coordinate the efforts of the Field Test Teams. As a Depamnent Manager, 
all of the team leaden report to him routinely. He will be a natural extension of the Project 
Manager to ensure that test methodologies arc implemented as planned. 

Mr. Elam has conducted or managed more than 150 source testing efforts at pulp and 
paper facilities. These efforts range from VOC samplhg and analyses at printing operations 
to non-condensible gas analyses at kraft mills to mill-wide emission inventories. His technical 
expenise is noted through his authorship of a Technical Assistance Document for EPA on the 
subject of measuring toxic air pollutants. 

Analytical S u m n  Coordinator 

Timely, high quality analytical support will be required to ensure that the project 
objectives and schedule will be met. To achieve this. all analyses will be coordinated by a 
single individual. He will be responsible for in-house analysis a8 well as subcontract services. 
The analytical support coordinator must understand the analyses required and the quality 
control associated with each. 

Dr. Richard Keenan, an analytical chemist, will coordinate the analytical laboratory 
support for the project. He has more than 10 years of analytical laboratory management 
experience, and through that experience, he is thoroughly familiar with the methodology 
required and the results expected. Dr. Keenan serves as the laboratory Manager for 
WESTON’S laboratory in Aubum (where the routine analysis will be performed). He will 
dinct the in-house analyses and coordinate analyses subcontracted to outside laboratories. 

Testinn T e a  

Each project team will be staffed with qualified Team Leader and support staff as 
necessary for the particular scope of work. The decision regarding staffiig of each effon will 
be made by the Project Manager with input from the Project Director. The decision will be 
based on the scope of w o k  and the expertise required. A minimum number of team leaders 
and team numbers will be used to enhance consistency. 

14 
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WESTON has more than ten team leaders qualified to lead the effort. Three or more 
of the five listed in the organization chan will be assigned to the project. Each proposed 
leader has direct experience with the sampling methodology and the sources to be tested at the 
mills.  The specific staffing plan will be developed prior to initiation of the testing effort. 

Technical Review Team 

The Technical Review Team is composed of senior personnel with broad expertise in 
area relating to the scope of work. The p q s e  of the team is to (a) provide input to and 
review of the project work plan; (b) meet with members of the TPIEC, as necessary, to discuss 
technical issues; and (3) review and comment on test "ports. The Technical Review Team 
has been chosen to provide expertise to augment the project team 89 summarized in Table 3.1. 

TABLE 3.1. TECHNICAL REVIEW TEAM EWERTISE 

TEAMMEMBER HlGHEST ACADEMIC YEARSOP AREAS OF 
DEORBE DISCIPLINE EXPEIUENCR EXPWT7SE 

I. Sem M.S. a. Engg. 16 t&g: voc C d k d O D  

and analysis; comol equipment 
evaluntim. 

J. Barone PhD. Meeordogy 20 Modelling: permining shategy: 
msulatory quirrments. 

T. Marrou M.S. Eov. b g g .  IS TACB strategy; source pcnnilting; 
envinnmemal CDgineMg. 

0. Krishoagopalan PhD. cb. Engg. 20 Pulp sod paper pmscres; procan 
8pfety; b'&DR. 

3.2. CONTACT INFURMATION 

Appendix D sumR1(Lfi2es the contact information for all participants of the project. 
Changes in cornact data should be submined to Dr. Ferguson who will be responsible for 
maintaining the current information. 

The principal contacts for the project are listed below: 

TPIEC Mr. Don Padfield 
NCASI MI. Ashok Jain 
WESTON Dr. Bruce Ferguson 
TACB Mr. Macrio Mayorga 

1:*UU-.?lN 

15 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

SECTION 4. TECHNICAL APPROACH FOR DATA COLLECTION 

The technical approach which will be used for data collection entails the application 
of standard EPA methodologies to the greatest extent possible. The pro@U will requh two 
phases of efforts, utilizing different sampling and analysis concepts. 

4.1. SOURCE EMISSION CHARACTERIZATION STUDIES (PHASE 1) 

The scmning studies used several methods to qualitatively determine the composition 
of the stack gas from selected sources. The intent of this effort was to identify the components 
present in the mills to permit the development of OC methods for quantitative determination 
of their concentrations during the Phase 2 effort. The methods selected for use to accomplish 
this were cited earlier and include two standard screening techniques developed by the EPA. 
The table in Appendix B indicates the sources included in the scrrening test effort. 

The VOST technique (EPA SW-846 Method 0030) was developed for use in 
determining the emissions from hazardous waste incinerators. This method entails the cooling 
of the stack gas followed by collection of the VOCs in the stack gas sample on a two-pan 
sorbent tubes. The fust sorbent N ~ C  contains specially p r e p a d  Tenax resin. while the second 
tube contains the same Tenax material followed by a small quantity of activated charcoal. The 
stack gas is drawn from the stack through a fdter which is held at a temperature of 130 
degms Celsius (130°C). plus or minus five degrres. The hot gases passing through this filter 
flow into a water-cooled condenser in order to lower the sample temperature and condense any 
moisture which may be present. The gas sample and condensed moisture then flow into a 
cyclonic-type separator where the moisture, as well as any dissolved organic compounds, is 
retained and the non-condensed gas continues through the sorbent rubes. Sample volume is 
determined by the dry gas meter in the sampling console while other information on stack 
conditions is gathered during sampling, (i.e. temperature, moisture content, and stack gas 
velocity). 

Blank sorbent tubes and spiked samples were prepared to provide a measwe of the 
effectiveness of the analytical techniques in recovering and identifying the compounds present 
in the stacks. 

Samples collected on Tenax Nbes were analyzed by a laborarory experienced in these 
methods. Based on the currcnt state-of-the-M for analysis of samples collected in paper mills, 
WESTON had the samples analyzed in thne parts, rather than as a single sample. These 
component analyses will include the condensate collected. the front Tenax trap, and the back 
Tenaxlcharcoal trap. The accumulated mass spectra of the VOCs collected will be examined 
by comparison to several reference libraries of compound mass spectra, including: 

. The approximately 40 VOCs on the Clear Air Act Amendments (CAAA) list 
of 189 Hazardous Air Pollutants (HAPD). 

1:m-m 
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. The EPA Reference Method 8240 Compound List. 
A list of compounds suspected to be formed during paper manufactun, based 

Volume I VOC Species Profiles for Pulp and Paper (seven compounds). 

. 
on previous experience and process knowledge. . 

The GC/MS laboratoty also attempted to identify the ten largest unidentified peaks in the total 
ion chromatograms which LUC not from compounds present on these lists. 

Samples for characterizing the semi-volatile organic compounds present were collected, 
where appropriate, using EPA SW-846 Method 0010, a moditied version of EPA Reference 
Method 5 ,  which is sometimes referred to as the semi-VOST method. This sampling method 
requires the collection of a sample, using isokinetic techniques, by employing the standard 
Method 5 train, to which,a sorbent cartridge containing XAD-2 resin has been added. 
WESTON nxognizes that it may be impossible to maintain isokinetic sampling conditions for 
certain sources to be tested, but every reasonable effort was made to do so whenever possible. 

The stack gas and particulate matter were drawn through the heated probe assembly to 
a heated paniculate filter. The gases passed through the paniculate filter flow into a condenser 
trap where water removal occurs. The dried gas sample then was drawn through the XAD-2 
sorbent camidge, which has a strong affinity for many organic compounds having higher 
boiling points. Field blanks and spiked samples for this method were also prepared in 
accordance with accepted procedures. 

The firer, condensate, and XAD-2 resin were extracted by the laboratory using Soxhlet 
extraction techniques. The extracts were then concentrated using Kudema-Danish evaporation 
systems to a small volume, typically one milliliter (A). One of more aliquots of the 
extract(s) were then injected onto the W/MS system where compounds on the following list 
wiil be identified and quantifii. 

. . . 
The approximately 60 S-VOCs on the EPA CAAA HAP List. 
The EPA SW-846, Method 8270 List. 
Compounds expected to be present in the paper mill sources. 
Volume I VOC Species Profiles for Pulp and Paper (seven compounds). . 

The ten largest remaining unidentified peaks were examined and tentative identifications were 
made, where possible, based on spectral interprctation, libruy searches, and retention time 
matches. 

Gas chromatography analyses were perfomed on selected sources to determine the 
magnitude of certain selected organics. The general techniques described by EPA Method 18 
were used for analyses. Samples were collected in Tedlar bags or evacuated glass containers 
for analysis. Samples were analyzed on an "as-collected" basis (i.e.. no moisture removal). 
Analyses were performed on site on the same day of collection with a GC/FID calibrated with 
the various compunds of interest. These analyses were performed for ranging purposes only. 

17 
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The total hydrocarbon concentration (THC) was measured on most sources using a 
portable organic vapor analyzer (OVA) calibrated with methane. The purpose of these 
measurements was to determine the InagniNde of the organic emissions. A volumetric flow 
rate measurement was performed simultaneously to estimate the mass emission rate. lhese 
data werc used IO fmalize the scope of testing for Phase 2. 

Table 4.1 lists the volatile organic compounds expected to be the major contributors 
to the VOC mass emission rate. These data arc based on the results of the screening study, 
prelinlinaq EPA data, knowledge of the processes and scientific judgement. 

TABLE 4.1. VOLATILE ORGANIC COMPOUNDS SUSPECTED TO BE 
PRESENT IN KRUT PULP MILL SOURCES AT SIGNIFICANT CONCENTR&TIONS 

acetone dimethyl disulfide (DMDS) 
dimethyl sulfide (DMS) 
ethanol 

2-butanone (MEK) 
carbon disulfide 
3-carene toluene 
chloroform m-/p- xylene 
cumene 0- xylene 
p- cymene 

4.2. EMISSION RATE CHARACTERIZATION MEASUREMENTS 

The sample collection schrme that ie anticipated for Phase 2 entails the collection of 
two samples from each source, on different days. Each sample duration will be approximately 
three hours. The nsult nponcd will be the average of both samples. Samples during which 
analytical problrms such aa power failures, instrument noise, or other uncontrollable events 
occur, will be excluded from these data 

Since the field measunments that arc proposed for emission characterization entail the 
use of direct interface samplhg and real-time on-line injections, a sample is defmcd aa follows: 

. Method 16 samples typically will include six injections per hour for a three- 
hour period. 

. Method 18 samples will typically include the injection of one or two samples 
per hour for a duce-hour period (assuming that the compounds present pennit 
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a run time of no greater than 45 minutes for each injection). This will result 
in at least three analyses per sample. 

. Integrated samples such as formaldehyde, SO, by EPA Reference Method 6, 

A sample for continuous emission monitoring methods will include thm hours 

HCI by EPA Method 26, or similar grab sampling techniques will include at 
least one one-hour sample per sampling period. 

. 
of data with calibration before and after the sampling period. 

Emission rates from the facilities will be determined during a separate effofl. based on 
the compounds identifled during Phase 1 and the methods have been modllied as necessary to 
permit direct, on-line analysis wherever possible. The Compounds of interest identified during 
the Phose 1 efforts will include those indicated to be present by the laboratory results from that 
effon. 

WESTON will mobilize personnel, equipment, and mobile laboratories to each of the 
sites to be evaluated. The stack gases will be collected and analyzed using methods 
appropriate for the individual sources. These techniques are expected to include the following 
EPA Methods: 

. EPA Reference Methods 1 - 4 for stack flow, moisture content, etc. 

. EPA Reference Method 16 for sulfur-containing compounds. 

. EPA Reference Method 18 for volatile and many semi-volatile organic 
compounds. 

. EPA Reference Method 25A for total hydroc&m. 

EPA Reference Method 26 for hydrogen chloride gas. 

EPA SW-846 Method 0030 (VOST Method) for identification of volatile 

EPA SW-846 Method 0010 (Semi-VOST Method) for the collection and 

. Draft RTI Method for the collection and analysis of samples for the 

. 

. 
organic compounds from selected sources. 

. 
analysis of additional semi-volatile compounds. 

determination of formaldehyde and other aldehydes and ketones. 

Samples for the two on-line GC methods will be collected from the stack using 
different sampling approaches as described below, while the methods requiring grab samples 
will utilize the procedures described in the individual methods. Figure 2.1 shows the sampling 

19 
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approach for the real-time sampling. A summary of the sampling and analytical methods is 
provided in the following section. 

4.2.1. Volumetric Flow Measurement Using EPA Methods 1 - 4 

Sampling points will be selected in accordance with EPA Reference Method 1 so that 
a representative sample of stack gas is taken. The traverse points will be located in the centers 
of equal a n a  zones. The number of zones will be determined by the stack dimensions and the 
number of stack diameters upstream and downstream from the sampling points to the nearest 
disturbance. 

The velocity of the gas stream will be determined according to EPA Reference 
Method 2 by reading the instantaneous velocity head with an inclined manometer a! each 
sampling point with a calibrated S-type pitot tube attached adJacent to the sample noule. ?he 
stack pressure will be measured with the static si& of the pitot tube. A calibrated pyrometer 
or dial thermometer will be used to measure stack temperature at each sampling point. 

Carbon dioxide and oxygen concentrations will be determined using EPA Reference 
Method 3 or 3A. A grab sample of gas will be collected from the source and analyzed with 
M Onat or Fyrite combustion gas analyzer. The molecular weight of the gas was calculated. 
using the moisture, oxygen, and carbon dioxide contents. 

The moisture content of the gas stream will be determined by wet bulbldry bulb 
psychrometry when the source temperature is less than 200OF. When the source temperature 
is above 200OF, the moisture content will be determined using preweighed impingers. silica gel 
cartridges and a calibrated dry gas meter. The weight gain the i q i n g e n  and silica gel 
cartridge will be used in conjunction with the dry gas volume to calculate the moisture content 
of the gas stream. 

4.2.2. Total Reduced Sulfur Sampling and Analysis using EPA Method 16 

The total reduced sulfur testing will be performed using the techniques and procedures 
described in EPA Reference Method 16. A Teflon-lined, stainless steel probe of sufficient 
length to monitor the gas stream without wall effects will be used to extract a gas sample from 
the emission so=. The probe tip will be directed away from stack gas flow to reduce 
particulate and moisture entrainment. The probe will be plumbed dinctly to the recovery gas 
line and sample conditioning system. EPA Reference Method 16 assumes uniform mixture of 
the stack gas; therefore, the stack will not traversed during testing. 

The sample conditioning system will consist of a pair of Teflon impingers containing 
2M citrate buffer, pH 5.4 to 5.8. arranged in series and maintaimd in an ice bath. Moisturc 
will be condensed in the impingers, yielding a dry sample and thus eliminating the need for 
heated sample lines. A Balstoxf AQ Microfiber fdter will be installed between the impinger 
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outlet and sample line inlet to prevent very fme particulate which is insoluble in the citrate 
buffer from depositing in the sample lines. 

An unheated nylon line will be plumbed from the impinger outlet to the sample pump 
inlet. Sample line length and connections will be minimized to reduce surface adsorption of 
TRS and the possibility of leaks. A sample flow rate will be selected to yield OM to two 
sample residence times per injection cycle. 

The pump outlet will be plumbed directly to a constant pressure bottle. At this point, 
the bulk of the sample will be vented to the amsphere, and the bdance will be used to charge 
the GC sample loop. Separation of hydrogen sulfide (H,S), carbon disulfide (CS,) methyl 
mercaptan (MeSH), dimethyl suUlde (DMS). and dimethyl disulfide (DMDS) will be 
accomplished by gas chromatography on a Carbosorb BHT 100 column. The Carbosorb BHT 
100 column will be backflushed to achieve separation of all four compounds within ten 
minutes. The gas chromatograph will be operated on a ten-minute cycle to give six injections 
per hour. 

Detection of reduced sulfur compounds will be accomplished with a flame photometric 
detector (FF'D). ?he FF'D response will be calibrated before and after each three-hour run. 
The FF'D ES~OMCS were recorded by an IBM-PCW compatible computer which wss 
equipped with software specially designed by WESTON for Method 16 TRS analysis. The 
software will control the timing of the gss-chromatographic cycle, integrated and recorded 
peaks, performed all calculations, and printed the results. Calibration curves were calculated 
by the software using log-log linear least squares best fit of the data. 

be 
at 

Recovery of hydrogen sullide throughout the entire sampling and analytical system will 
evaluated before and after each three-hour sampling period by introducing hydrogen sulfide 
the tip of the sampling probe. When three suitable injections have been obtained, the 

hydrogen sulfide recovery gas will be introduced directly to the G C W .  Recovery will be 
calculated by dividing the H$ concenVBtions measured through the entire system by that 
obtained by dinct injection onto the GC. 

4.23. Volatile Organk Compound Sampling and Analysis using EPA Method 18 

The applicability of the EPA Method 18 sampling and analysis procedure is to a wide 
variety of VOCs and sources. Many of the compounds and most of the sources that arc to be 
studied in these mil ls  fall under these general guidelines. The sampling techniques that arc 
provided within the method range from "direct-interface" sampling, with or without sample 
dilution, to collection in bags or on sorbent tubes of various types. The analytical methods that 
may be used also vary widely, but the most common one for most organic compounds is 
GC/FID. 'Ihe direct interface sampling, GC/FID analysis approach will be used for this Phase 
of the sampling and analysis effort. Figure 2.1 shows the schematic drawing of the sample 
conditioning and transport. 

L-1JBoIDNyIo*I(w 
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The sample collection system will requite drawing the sample through a probe heated 
to approximately 130°C to ensure that all water in the stack gas is in the vapor phase. The 
stack gas will then be pulled into a heated sampling box containing a Teflon fdter maintained 
at 130"C, where particulate matter will be removed. 'Ibis fdter, as a result, will provide some 
discrimination between volatile and non-volatile species. The fdtercd stack gas will be 
transported to the WESTON mobile laboratory through sample lines heated to at least 130°C 
at flow rates in the range of five to 15 liters per minute (LPM), using heated head sampling 
pumps. 

Once the stack gas is drawn into the laboratory through the heated pump, the gas 
stream will be split to two analyzers. Om gas smam will flow to a total hydrocarbon analyzer 
which will determine the total hydrocarbon content of the wet. hot gas stream by Method =A. 
as described later. Another ponion of the gas will flow through heated lines to the heated gas 
sampling valve enclosure of a GC equipped with flame ionization detectors. The sampling 
valves will contain appropriately sized sample loops for injection of gas samples onto the GC 
columns. 'Ihe remaining stack gas will be vented to the outside of the mobile laboratory 
facility. 

The Method 18 GC analysis will utilize column switching techniques developed by 
W T O N  for this project to separate and quantify organic compounds ranging in volatility 
from methanol and similar compounds through the terpenes and related species which are 
known to be present. Retention times, response factors and quantitative results will be 
obtained for the compounds listed in Table 4.1. The final details of the column technology 
that will be employed will be summarized in the fmal work plan. WESTON anticipates the 
use of one or more types of capillary GC columns in conjunction with column switching 
valves, as necessary. to resolve the peaks associated with most compounds. The output of the 
flame ionization detector will be recorded on a laboratory data station and concentrations will 
be determined by Comparison of responses to the responws of external standards of the 
materials of interest. 

During the field sampling effort, WESTON will calibrate the analyzer using a 
combination of cylinder gas standards and liquid standard injections. Selected compounds will 
be used for calibration and response factors for those compounds will be determined. Relative 
response factom will be developed for all other identified compounds. The use of relative 
response factors provides a means for relating the response of a compound of interest, for 
which no calibration data is obtained, to that of a similar compound which is included in the 
calibration effort. The concentrations of unidentified compounds may be reported as equivalent 
concentrations of known materials eluting from the column during the same time period. 
These techniques arc standard approaches for the quantification of complex manices m other 
media 

The results obtained will be reported in concentration terms of pg/L on a wet-gas basis. 
These data, coupled with moisture determinations and flow rate measurements, will permit 
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WESTON to calculate the emission rates from each source on a pounds per hour basis for each 
compound. 

4.2.4. Total Hydrocarbon A ~ l y s h  Using EPA Method 2SA 

Total hydrocarbon emission testing will be conducted in accordance with Method 25A 
and using M FID analyzer. Three one-hour sampling runs will be conducted at each location. 

Samples will be withdrawn continuously at a single point and conveyed to the FJD 
through a heated Teflon sample Line. hydrocarbon measurements will be made on a "hot, 
wet" basis. The samplmg probe will be made of PTFE and heated electrically (-120OC) to 
maintain the sample temperature above the dew point. The probe will be plumbed directed 
to M electrically heated (-120OC) Teflon firer. Heated thick-walled %-inch Teflon sample 
lines will be used to transfer the sample gas form the sampling locations to the THC analyzers 
located in the mobile laboratory. These sample lines and in-line Teflon filters for particulate 
removal will be heated to -130°C. 

A J.U.M. VE-7 will be used to determine the total hydrocarbon conanmion in the 
source gas. 'Ibis analyzer utilizes a flame ionization detector (FJD) as required by 
Method =A. In the FID, the combustion of hydrocarbons in a hydrogen flame results in the 
generation of ions and clecuons, which enter an electrode gap, decrease the gas resistance, and 
permit a current flow in an external circuit. The current is directly proportional to the carbon 
content of the molecules in the gas stream. The technique is not selective between species and 
the results arc reported as volume equivalents of the calibration gas (propane in nitrogen). 

At the beginning of each test day, the instrumental measurement system will be leak 
checked. Then the analyzers will be calibrated with program using a minimum of t h m  
certified calibration gases (zero and two upscale). This step will be followed by a calibration 
error check utilizing two or three certified gases. The acceptance criterion for the calibration 
error check will be less than five percent of the certified gas value. 

Immediately following each three-hour run, zero and span gases will be introduced into 
the sampling system to check for drift. The drift must be within three percent of span. AU 
instrumental results will be drift corrected. 

The data acquisition system (DAS) to be employed for this test program uses a portable 
computer with a 20 ME hard disk and an internal 12-bit an@og-to-digital converter with a 16- 
channel multipkxer. In addition to providing an instantarnous display of analyzer responses, 
the DAS compiles and averages the analyzer data collected once each second, calculates 
emission rates, and documen*l analyzer calibrations. Test data will be reduced to provide 
one-hour averages for each of the three one-hour sampling periods. In addition, a total 
hydrocarbon trend plot will be generated for each three-hour period. 
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4.25. Chlorine, Chlorine Dioxide and Chloroform Sampling end Analysis Using NCASI 
Methodology 

Chlorine, chlorine dioxide and chloroform will be measured on selected sources in 
accordance with NCASI methodologies. Samples will be withdrawn from the source at a flow 
rate of approximately 200 m l h i n  through a probe and Teflon line to two midget hpingen 
in series. The two impiingers will each contain 10 mL of potassium iodide (KI) solution, 
buffered with potassium dihydrogen phosphate (WPO,)  and sodium hydroxide (NaOH). ?he 
sample flow rate will be measwed at the probe inlet with a calibrated rotameter before and 
after each run. 

The outlet of the second impmger will be connected to an activated charcoal adsohnt  
tube to collect MY chloroform present. The outlet of the charcoal tube will be connected to 
the sample pump inlet. 

After sampling. the probe will be removed from the source and washed with 2 mL of 
deionized water which will be collected in the fvst impinger. The sample train will then be 
purged for 15 minutes with ambient air filtered through a charcoal tube. 

The contents of the irnpingen will be combined in a flask and titrated with sodium 
thiosulfate solution to the flrst endpoint (Tn). Five mL of ten percent sulfuric acid solution 
will be added. and the titration will be continued to the second endpoint (Ta). Concentrations 
of chlorine and chlorine dioxide will be calculated using the number of moles of each detected 
during the titration and the gas volume collected. 

The charcoal tubes will be sealed and placed on ice to preserve them until shipment to 
the WESTON Laboratory in Auburn. Alabama The charcoal tubes will be desorbed in h e x m  
to prepare them for analysis. Standards will be prepared and used to measure the instrument 
response. 'zhe concentration of chloroform will be measured by gas chromatography using an 
electron-captum detector (aC/ECD). 

4.2.6. Formaldehyde Sampling and Analysis Using Draft Research Triangle Institute 
Method 

The formaldehyde sampling and analysis will be conducted in accordance with the 
Research Triangle Institute @TI) procedure described in "Development and Validation of a 
Test Method for Formaldehyde Emissions" dated April 1989 and prepared under contract to 
EPA. Samples will be withdrawn from the source at a flow rate of 0.5 to 1.0 liter per minute 
through a Teflon probe electrically heated to -12OOC. The probe outlet will be connected to 
a series of four midget impingers maintained in an ice bath. 'Ihe fm two impingers will each 
contam 20 mL of 2,4 - Dinitrophynylhydrazene in acetonitrile and acidified with perchloric 
acid. The third impinger will be empty and the fourth impinger will contain a known amount 
of silica gel (-log). The outlet of the last impinger will be plumbed to the inlet of a dry gas 
meter. The ~ IY  gas mctcr outlet will be plumbed to the vacuum side of a diaphragm pump. 
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Each sample run will be one hour in duration. At the end of each run the impinger 
contents will be weighed, combined, and mixed. The sample will be uansfernd to an anlber 
VOA vial and shipped to the Johnson Research Center at the University of Alabama in 
Huntsville for analysis by high performance liquid chromatography. 

4.2.7. Hydrogen Chloride Sampling and A ~ l y s i s  Using EPA Method 26 

Hydrochloric acid wiU be sampled at all select locations in accordance with EPA 
Method 26. Samples will be withdrawn from the source af a Bow rate of 0.5 to 1.0 liter per 
minute through a PTFE! probe which is electrically heated to -120°C. ’Ihe probe outlet will 
be plumbed directly to a F’TFE fdter which is electrically heated to -130°C. The fdter outlet 
will be plumbed to a series of five impingers maintained in M ice bath. The first impinger 
will be empty. The second and third impingers will be charged with 20 mL of 0.1 N H$O1. 
The fourth impinger will be charged with 20 mL. of 0.1 N NaOH. The fifth impinger will be 
charged with 20 grams of indicating silica gel. 

Each source will be sampled for 60 minutes. At the end of each run the contents of 
the first three impiigers will be rinsed into a glass container with a Teflon-lined cap. The 
sample will be shippcd to the Johnson Research Center at the University of Alabama in 
Huntsville for chloride analysis by high performance liquid chromatography. The contents of 
the fourth and fifth impingers will be discarded after recording MY data necessary for moisture 
calculations. 

4.2.8. Semivolatile Organic Compound Sampling and Analysis Using EPA Modified 
Method 5 ( S W M  Method 0010) 

Select sources will be sampled to evaluate semivolatile organic compound (SVOC) 
emission rates. SVOC sampling will be conducted in accordance with SW-846 Method 0010 
(Modified Method 5). Two runs will be performed on each source. It is anticipated that each 
sampling run will require 60 minutes. 

The impinger train will be assembled in the sample recovery area The pre-cleaned 
impingers arc assembled with the tirst impinger being an empty knockout impinger with a 
short stem. The purpose of this impinger is to collect the majority of the condensate which 
forms in the. oondenser coil and XAD resin module. The next two impingers are standard type 
Greenberg-Smith impingers, each containing 100 mL of deionized water. ‘Ihe fourth impinger 
is empty and the fifth charged with 300 grams of blue indicating silica gel. The fiber glass 
filter is placed in a fdter holder and connected to the coil and XAD resin module. The train 
coniponents are then transferred to the sampling location and assembled completely. 

After the train is assembled. the heaters switched on along with the sorbent 
module/condenscr coil recirculating pump. When the system reaches the appropriate 
temperature (-30 minutes), a leak check is performed. During sampling, the temperature of 
the sorbent module resin must not exceed 70°F. The probe temperature shall be maintained 
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above 212"F, the fdter temperatun will be controlled at 248T&25T, and the outlet of the silica 
gel impinger will be maintained at less than 68°F during operation. 

The sampling train will be leak-checked at the beginning and end of the run and each 
port change. However, if a train component is exchanged. leak checks shall be conducted prior 
to and following the component exchange. An acceptable leak rate is less than 0.02 acfm at 
the highest vacuum measured plus one inch of Hg or less than 1.5 percent of the sampling rate. 

After a successful p-test leak check, the train assembly will be placed in the stack and 
operated along each of the traverse points for each of the two horizontal axes. 'IlIC sample 
shall be collected for a total of OM hour using a sampling rate between 0.5 and 0.75 scfm to 
collect approximately 30 scf. Sampling train data will be recorded on standard data f o m .  

During the one of the mu, a MM5 fEld blank train will be assembled with glassware 
that has been previously used for MM5 sampling. This train will be charged exactly as the 
other MMJ trains and left at a sampling location during the test run. 'Ihe field blank train will 
then be recovered with the other M M 5  train for that run. 7 k  field blank results will be used 
to assess the level of contamination that occurs from handling, charging, recovering, and 
transporting the sampling train. 

Note that certain sources will not accommodate the modified method five train as an 
integral unit. In these instances, thc sampling train wiU be split into the hot and cold sections. 
A suitable length of Teflon Nbing will be used to connect the heated train module to the iced 
train module. At the completion of a run, any condensate psent  in the length of Nbing used 
to connect the two modules will be rinsed into the first irnpinger. 

The M M 5  sampling trains will be recovered following the procedures described in 
SW846 MOOIO. Liquid samples will be placed in pn-cleaned amber glass sample containers 
with Teflonm liners. 'Ihe filters will be placed in pre-cleaned glass petri dishes or amber glass 
sample containers. The sample containers for the various train haions are listed in below. 

CONTAINER 

1 

;L 

3 

4 

FRACTION 

Probe, nozzle front half MeOHh4&l, rinse 

Glass fiber filter 

Solvent rinses of filter housing back half, filter support, 
condenser coil and connecting glassware. 

XAD sorbent module 
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5 Impingers contents 

6 

7 Silica gel 

Solvent rinse of impingen and connecting glassware 

Reagent blank samples will be collected as follows: 

REAGENT AMOUNT FRACTION NUMBER OF BLANKS 

HPLC Water 300 mL CON 2 
Methanomethylene Chloride 200 mL PR, BH 2 

1 XAD Sorbent Module' NIA 
1 Glass Fiber Filtef NIA 

-__-_ 
-__-- 

'XAD sorbent module will be randomly selected from the on-site XAD Modules used 
for the test program. 

bOne glass fiber fiiter is required for each train blank. 

Duplicate blank samples will be retained. The second set of blanks will be archived 
for future examination, if contamination is determined. A lab method blank will also be 
analyzed by Tu that will consist of using the control XAD blank that was withheld during the 
XAD module preparation phase. 

The MM5 semi-volatile samples will be analyzed by Triangle Laboratories, Inc. 
Analysis in accordance with SW-846 Method 8270. The methanoUmethylene chloride front 
half (fh) probe rinse will be conccnuated to about 2 mL using a Kudema-Danish (KD) 
apparar~s  and then combined with the fdter m a soxhlet apparatus. A set of 8 
Base/Neuual/Acid (BNA) surrogates along with the above labeled standads will be spiked into 
the Soxhlet at 100 ug levels. ?be combined filter and FW rinses will than be soxhlet extracted 
with methylene chloride for 16 hours (Fraction A). 

The methanol/methylme chloride back half rinses (BHR) will be concentrated to 
about 2 mL using a KD apparatus and then combined with the XAD resin in a soxhlet 
apparatus. The eight BNA surrogates along with the labeled standards will be piked into the 
soxhlet and then the combined XAD and BHR will be soxhlet extracted with methylene 
chloride for 16 hours (Fraction B). 

The impinger water will be spike with the eight BNA surmgates and labeled standards 
at 100 ug levels and then liquid-liquid extracted with methylene chloride (Fraction C). 

Each extract is dried over sodium sulfate, concentrated to a volume of five mL, cleaned 
using gel permeation chromatography (GPC) and concentrated to one mL. Internal standards 



an added to the extract, and a one pL aliquot of the extract is injected into the gas 
chromatograph (GC). The organic compounds arc separated by high resolution GC (HRGC) 
and detected by low resolution mass spectrometer (LRMS). 

4.2.9. Volatile Organic Compound Sampling and Analysis Using SW846 Method 0030 

Select sources will be sampled in ~ C C O ~ ~ M C C  with SW846 0030 Methodology to 
determine the emission rates of volatile organic compounds. Three run$ wiU be performed on 
each sampled source. The run time and sampling flow rate will be based on preliminary total 
hydrocarbon analytical data to optimize loading of the solid sorbent media present in the 
SW846 0030 sampling train. 

The volatile organic sampling train will be assembled as required by Method 
SW846-0010. Samples will be collected using paired Tenax and Tenax/charcoal camidges, 
with each cartridge preceded by a condensing module. The fmt condenser cools the gas 
strtam and condenses the water vapor present. The flue gas and condensed moisture then pass 
through a camidge containing 1.5 grams of Tenax resin (60-80 mesh). The condensate is 
collected in M impinger that is continually purged by the gas stream. Ihe second condenser 
and cartridge containing Tenax/charcoal serves as a backup for low volume breakthrough 
compounds. Following the second cartridge is a silica gel drying tube for residual moisture 
removal. 

The system will be leakchecked by closing the valve at the inlet to the fmt condenser 
and evacuating the system at 10 inches Hg. The system will then be isolated and the leak rate 
noted. The leak rate must be less than 1 inch Hg after one minute. The train will be returned 
to ahnospheric pressure by purging through a charcoal tube. The leak checks will be 
conducted before and after each pair of VOST tubes is collected. 

Gas sample temperatures will be monitored at the outlet of the sampling probe and the 
inlet to the Tenax cartridge using thermocouples. l k  gas temperature through the probe will 
be maintained above 13OoC to pnvent the premature condensation of the volatile components. 
The temperature of the gas through the =sin cartridges will be maintained at less than 20°C. 

Sample recovery activities for the VOST will include: 

. leak-checking system as required, 

. capping the VOST cartridges. 

. placing the cartridges in their original glass culture tubes with glass wool to 

measuring the volume of the condensate impinger with a p ~ ~ l e a n e d  graduated 

absorb shock, 

. 
cylinder (after 6nal pair of tubes for the run), 

1-IJQOD)DNuMmN 
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. transferring the measured condensate volumes to 40 mL VOA vials and diluting 
the volume of HPLC water to decrease headspace and reduce the possibility of 
revolatilization of the compounds, and 

. reducing reactivity by storing samples at 4°C. 

The samples collected during each VOST run should consist of four pain of sorbent 
tubes (Tenax canridge, Tenax/charcod cartridge), and the condensate. 

One pair of Tenax and TenWcharcoal cartridges will serve as fEld blanks. The pair 
will be taken to the sampling site and the end caps removed for the period of time required 
to exchange two pairs of traps on the VOST. After the VOST aaps have been exchanged, the 
end caps will be replaced on the field blanks, and they will be stored and analyzed with the 
field samples. 

A second pair of blank cartridges will be included in the cartridge shipment to the test 
site. These trip blanks will be aeated like the other Cartridges except that the end caps will 
not be removed during storage at the site. These will also be analyzed with the field samples. 

One pair of blank cartridges, a laboratory blank, will m a i n  stored in the laboratory. 
This blank will only be analyzed if the field or trip blanks show high contaminant 
concentrations. 

The volatile organic contents of each cartridge and condensate sample will be thermally 
desorbed onto a ges chromatographic column (K!). The Tenax "front" cartridge will be 
analyzed separately from the Tenax/charcoal camidge; likewise the condensate fractions will 
also be analyzed separately. Prior to sample recovery, the contents of the sorbent cartridges 
will be spiked with a deuterated standard as well as other unlabeled internal standards that are 
similar to the analytical characteristics of the compounds of interest. Following spiking, the 
solvent cartridge contents will be thermally desorbed using an inert gas which is then bubbled 
through organic-he water. 'zhe desorbed components pass into the bottom of the water 
column where they arc purged from the water, and collected on an adsorbent trap. After 
completion of the desorption, the compounds are described from the adsorbent trap onto a gas 
chromatogruphic column. 

For the condensate sample, the sample fraction will be spiked with the same internal 
standards listed above. Afterward, an inert gas is bubbled through the solution at ambient 
temperature and the volatile compounds an transferred from the aqueous phase to the vapor 
phase. The vapor is swept through a sorbent column where the volatile compounds arc 
trapped. After purging has been completed, the sorbent column is heated and backflushed with 
inert gas to desorb the components onto a gas chromatographic column. 

The volatile organic CAA compounds and the 8240 target compounds of interest will 
be analyzed following the procedures specified in EPA Reference Methods 5040A and 8240 
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of the SW-846 guidance manual. Library identifications for the non-target compounds will be 
performed using both the CAA and 8240 (NBS) libraries. 

Following the procedures outlined in Method 8240, the volatile compounds arc directed 
into the G C N S  system. The volatile compounds m separated by temperam programmed 
gas chromatography and detected by low-reaolution mass spectromeay. ?he concentrations 
of the volatile compounds of interest arc calculated using the labeled and unlabeled internal 
standard technique. 

Quantitative analysis is performed in one of four ways by W/MS using extracted ion 
cumnt profile (EICP) areas: 

(1) For compounds where standards and labeled analogs ate available, the oc/MS system 
is calibrated and the compound concentration is determined using M isotope dhtion 
technique. 

(2) For compounds where authentic standards but no labeled compounds arc available, the 
W/MS system is calibrated and the compound concentration is determimd using an 
internal standard technique. 

For compounds where standards are not available, compound concentration are 
determined using hown response factors. 

For compounds for which neither standards nor known response factors arc available, 
compound concentrations are determined using the sum of the EICP areas relative to 
the sum of the EICP arcas of the internal standard. 

(3) 

(4) 

4.2.10. Multiple Metals Sampling and Analysis Using Multiple Metals Train 

Select sounxs will be sampled for multiple metals in accordance with the EPA Draft 
Methodology for the determination of metals emissions in exhaust gases fiom stationary source 
combustion proasses. The sampling train is comprised of heated probe and fdter (-250°F). 
a series of six hpingen, a sample flow control system, and a stack gas velocity measurement 
system. 

A calibrated borosilicate nozzle will be attached to a heated (-2SO"F) borosilicate 
probe. The probe will be connected to a heated (-250°F) borosilicate fdter holder with Teflon 
fdter support containing a Pallflex@ type 2500 9411 q u m  fiber fdter. The fdter holder will 
then be connected to the first of six hphgers  by a rigid borosilicate connector. n e  first 
impinger will be empty, the second and third impingers will each contain 100 mL of Ntric acid 
(HNO,)/hydrogen peroxide (YO2) solution, the founh and f a  impingers will each contain 
100 mL of freshly acidifid potassium permanganate KMnO, and the sixth impinger will 
contain 300 grams of dry pnweighed silica gel. The third impinger is a standard Greenburg- 
Smith type, and all other impingers arc of a modified design with the exception of the dry 
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impinger which has no impinger stem. Au impingers will be maintained in a crushed ice bath. 
A Nutech control console with a leakless vacuum pump, a calibrated dry gas meter, a 
calibrated orifice, and inclined manometers will be connected to the f ial  impinger via an 
umbilical cord to complete the train. 

Filter chamber and impinger exit gas temperatures will be monitored with a calibrated 
direct readout pyrometer equipped with chromel-alumel thermocouples positioned in the heated 
chamber around the filter and in the sample gas stream after the last impinger. respectively. 

Flue gas velocity was measured with a calibrated "S" type pitot tube (provided with 
extensions) fastened along si& the sampling probe. Flue gas temperature was monitored with 
a calibrated h c t  readout pyrometer equipped with a chromel-alumel thermocouple positioned 
near the sampling nozzle. 

At the conclusion of each test, the sampling train will be dismantled, the openings 
sealed, and the components shipped to the WESTON Laboratory in Auburn. Alabama for 
analysis. Field recovery procedures arc outlined below. 

1.  

2. 

3. 

4. 

5.  

The quartz Wter will be removed from its holder with plastic tweezers and 
placed in its original container (plastic petri dish) along with any loose 
particulate and fiter fragments (sample type 1). 

The particulate adhering to the internal surfaces of the borosilicate nozzle, probe 
and front half of the filter holder will be rinsed with 0.1 N "0, into a 
borosilicate container while brushing a minimum of t h e  times with a non- 
metallic (Teflon) brush until no visible particulate remained. Particulate 
adhering to the brush will be rinsed with the 0.1N "0, into the same 
container. The container will be sealed with a Teflon-lined closure (sample 
type 2). 

The total volume of HNO,/H,O, and condensate in impingem 1,2 and 3 will be 
measured to the nearest milliliter and the value recorded. The liquid will then 
be placed in a borosilicate container along with a nitric acid rinse of the 
impingem, connectom, and back half of the Wter holder. The container will be 
sealed with a lid fitted with a Teflon liner (sample type 3). 

The total volume of the four percent KM,,O, and condensate in impingem 4 and 
5 will be measured to the nearest milliliter and the value recorded. The liquid 
will then be placed in a borosilicate container along with a 100 mL potassium 
permanganate and 20 mL 8N HCl rinse of the impingem and connectors. 'Ihe 
container will be sealed with a Teflon-lined lid (sample type 4). 

The silica gel will be removed from the last impinger and immediately weighed 
to the manst tenth gram. The weight gain will be recorded. 



6. Nitric acid and potassium permanganate blank samples will be placed into 
borosilicateDeflon containers for analysis. 

Each container will be labeled to clearly identify its contents. The height of the fluid 
level will be marked on the container of each liquid sample to determine whether or not 
leakage occurred during transport. 

Samples collected for metals analysis arc contained in four different media: 

Front Half Nitric Acid 
Filter 
Back Half Nitric Acid 
Potassium Permanganate Solution (Acidified) 

The front half nitric acid and the filter samples an combined in the laboratory for analysis. 
The back half nitric acid impingers arc treated as a separate sample aa is the acidified 
potassium permanganate sample. After the front half nitric acid and the filter samples arc 
combined, the metals arc solubilized by the addition of nitric acid and 30 percent hydrogen 
peroxide. Sample volume is reduced to 50 mL on a hot plate. "he sample is then brought to 
300 mL fmal volume with 100 mL being split off for Hg analysis and the nmaining 200 mL' 
being analyzed for Atomic Absorption Spectroscopy ( U S )  and Inductively Coupled Argon 
Plasma (ICP) metals. The back half impinger solution is treated similarly to the front half 
acetone/filter combination. The sample is solubilized in nitric acid and 30 percent hydrogen 
peroxide and reduced to 50 mL final volume. The sample is then diluted and split for mercury 
and M n C P  metals. 

The acidified potassium permanganate samples an analyzed for mercury only. The 
volume of the samples are reduced to 100 mL and analyzed directly for mercury. 

Following digestion, the samples arc nady for analysis. Arsenic. selenium and lead 
are analyzed by graphite fumace atomic absorption spectrometry while the remaining metals 
chromium, cadmium. nickel, cobalt, kryllium, antimony, and manganese were analyzed by 
ICP-AAS. Mercury was quantified by Cold Vapor Atomic Absorption Spectroscopy 
(CVAAS). The d g  metals arc quantified by graphite furnace atomic absorption 
spectroscopy or inductively coupled argon plasma spectroscopy. 

At the conclusion of each NO, grab sample acquisition period, the flask was sealed then 
transpbrted to the field laboratory. 
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4.2.11. Hexavalent Chromium Sampling and Analysis Using Hexavent Chromium 
Train 

The sampling train that will be utilized to perform the hexavalent chromium will folIow 
the Determination of Hexavalent Chromium Emissions From Stationary Sources, (EPA/530 
SW-91-010 December 1990 test procedure). 

A calibrated borosilicate or Teflon' nozzle will be attached to an unheated Teflon' line 
probe. The probe will be connected directly to the first of five impingers. The first impinger 
will contain 150 mL of 0.1 N potassium hydroxide (KOH) solution. The second and third 
impingers will each contain 75 mL of the 0.1 N KOH solution. 7lxe fourth impinger will be 
dry. The fifth impinger will contain 300 grams of dry pre-weighed silica gel. Impingers one, 
two, three, and four will be constructed of Teflon'. Impinger five will be borosilicate. AU 
impingers will be of the modified design. 

A peristaltic pump will be used to recirculate KOH solution between the fust impinger 
and a Teflon' T-union positioned between the probe exit and fmt impinger. A %" Teflon' 
line will tramport rhe KOH solution through the T-Union up to the sample probe end near the 
nozzle. 'Ihe KOH solution will be discharged near the sample nozzle, will mix with the 
sampled gas, and flow back through the probe to the fmt impinger. 

To complete the train, a Nutech' control console with a leakless vacuum pump, a 
calibrated dry-gas meter, a calibrated orifice, and inclined manometers will be connected to the 
fmal impinger via an umbilical cord. 

Impinger exit-gas temper- will be monitored with a calibrated dinct-readout 
pyrometer, quipped with chromel-alumel thermocouples positioned in the sample gas stream 
after the last impinger. 

Flue-gas velocity will be measured with a calibrated "S" type pitot tube (provided with 
extensions) which will be snapped to the sampling probe. Flue-gas tempcranuc will be 
monitored with a calibrated direct-readout pyrometer, quipped with a chromel-alumel 
thermocouple positioned near the sampling nozzle. 

Each @ test run will be at least two hours in duration and 2 60 dscf sample volume. 

At the conclusion of each test, the sample train will be dismantled. The openings of 
all components sealed and the components transported to the field laboratory. 

A consistent procedure will be employed for sample recovery: 

1. The impingers (1 through 4) will be purged with nitrogen at a rate of 10 L,hin 
for a period of 30 minutes. 

I.--.W 
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2. 

3. 

4. 

5. 

6. 

7. 

8. 

After the Nc purge, the pH of the fmt impinger will be measured with a pH 
meter and recordcd. 

The impinger solution will be measured to the manst mL and the value 
recorded. The impinger liquid, plus a distilled water wash of the impingem and 
connecto~s will be placed in a 1,OOO-mL polyethylene container (sample type 
1). 

The internal surfaces of the n o d e ,  probe and KOH recirculation lines will be 
washed with distilled water. The distilled water wash will be added to sample 
type 1. 

Sample type 1 will then be filtered through a 0.45 micron acetate filter into a 
1,OOO-mL graduated cylinder. The filter holder and filter will be rinsed with 
distilled water into the same graduated cylinder. 

The total volume of sample type 1 will be measured and returned to the original 
sample container. The container will be scaled. 

The silica gel will be removed from the last hpinger and immediately weighed 
to the nearest tenth (0.1) gram. The weight gain will be recorded. 

Field blanks of the 0.1 N KOH and distilled water will be placed into separate 
plastic containers for analysis. 

Each container will be labeled to clearly identify its contents. The height of the fluid 
level will be marked on the outside of each container. All samples will be placed into a sealed 
shipping crate, then transported to the laboratov under chainof-custody for analysis. 

The impinger and distilled water rinses (sample type 1) and associated blank samples 
will be analyzed for Cf' content by ion chromatography equipped with a post-column reaction 
and a visible reactor. 

4.2.12. Sulfuric Acid Mist Sampling and Analysis Us- NCASI Methodology 

Sulfuric acid emission testing will be performed in accordance with the NCASI 
procedure for measurement of sulfuric acid mist in a kraft process gas stnam. The procedure 
is essentially a modification of the EPA Method 6 train and relies on fluation of particulate 
sulfates followed by selective condensation of sulfuric acid. Other sulfur species arc captured 
in the isopropanol-water and hydrogen peroxide impingers that comprise the Method 6 
component of the train. 

Gas is extracted fiom the source through a glass probe which is electrically heated to 
500°F. The probe outlet is connected to a glass fiber filter which is also heated to 500°F. The 
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filter assembly outlet is plumbed to a Graham condenser which is maintained at 170°F by 
means of circulating heated water. A glass frit at the outlet of the condenser serves to trap 
condensed sulfuric acid. Ihe outlet of the condenser is then plumbed to a standard Method 
6 train comprised of five impingen. The fmt impiiger in the series contains 80 percent 
isopropanol in water; the second and third impingers contain 6 percent hydrogen peroxide is 
water; the fourth impinger is empty and the fihh impingcr contains a known quantity of silica 
gel. The outlet of the lest impinger is plumbed to a dry gas meter which plumbed to a 
diaphragm pump. 

The source is sampled at a rate of 1 liter per minute for a period of 30 to 60 minutes. 
At the end of each run, the condenser is removed and quantitatively rinsed with deionized 
water to recover the sulfuric acid. An aliquot of the recovered sample will be placed into a 
polyethylene container and shipped to the WESTON laboratory for analysis using titrimetric 
procedures. 

Impinger contents will be measured for moisture calculations and the dry gas m e w  
volume will be recorded. The filter media and contents of all impingen will be discarded 
unless a field decision is make to recover the impinger contents for sulfur dioxide analysis. 

--.tu 
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SECTION 5. QUALITY ASSURANCE APPROACH 

WESTON’S policy is to provide quality services to its clients in a costzffmive 
manner. Quality assurance (the core ingredient to the continued viability and well being of 
the Company) contributes to a high degree of client satisfaction, a high professional reputation. 
and costcffective financial and project management. 

5.1. WESTON’S QUALlTY ASSURANCE POLICY 

WESTON has establkhed an operating practice which discusses the h p n a n c e  of and 
the company’s commiannt to quality WIUMCC. It provides the framework for more detailed 
procedures which are to be developed ;and implemented by the various work center managers. 
the Project Technical Review Team and his st&, the Project Manager, and the Team Leaden. 
This operating practice establishes basic responsibilities and provides the authorities and 
general guidelines relative to project quality control, including the implementation and 
monitoring of detailed quality control procedures by the operating divisions. A quality control 
plan will be established and implemented as a pan of the project work plan. 

fialitv ASSuranR (QA) may bc defined as planning and actions taken in providing. 
confidence to WESTON that the services provided meet the project’s objectives. Quality 
BSSUIMCC is quality control plus program management to ensue that proper quality objectives 
are established and that quality control procedures arc effectively implemented. 

Qualitv Control (QC) may be defmed as maintaining a specified level of quality through 
the application of various control procedures. such as plans, checks, and reviews. 

Therefore, quality assurance is extremely broad and consists of virtually everything we 
do in the planning and execution of a pzojcct. It begh during w o k  scope pnparation when 
the project scope and WESTON and client nsponsibilities are developed and defmd. Quality 
BSSIUMC~ is not simply seeing that a f d  review of a repon is made prior to its submission. 

5.2. QUALITY ASSURANCE OBJECTIVES 

Quality may be characterized as the meeting of a project’s defined objectives, including 
schedule. For example, a npon that does not meet the defined objectives cannot be considered 
of high quality, even though it may be accurate, complete, well presented, and contain state-of- 
the-art graphics. In addition to specific technical objectives, such factors as timeliness, degree 
of completeness. accuracy, compatibility, applicability, reliability, presentability. cost- 
effectiveness, operability, cons~~ctability. etc., must also be considered. 
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Project QA objectives arc as follows: 

. Scientific data generated will be of sufficient quality to stand up to scientific 

Data will k gathered or developed in accordance with procedures appropriate 

Data will be of known or acceptable precision. accuracy, representativeness, 

and legal scrutiny. 

. 
for the intended use of the data. 

. 
completemas, and comparability within the limiu of the project. 

WESTON will utilize an in-house, but separate, quality assurance team to ensure that 
these studies are performed in a manner which will produce data that meets the goals of the 
project. Due to the nature of the data use. WESTON anticipates that a high degree of quality 
control will be rquind. This quality control will involve the analysis of blind spike samples 
or gas samples from cylinder or bags, as appropriate for each method. 

The Phase 1 screening effort was intended primarily to identify those compounds that 
arc present, prior to performing the quantitative studies in Phase 2. As a result, the suict QC 
procedures normally associated with the VOST and S-VOST methods were nor performed in 
their entirety. Field blanks were prepared and analyzed to identify any compounds that arc 
present as a result of sorbent handling or laboratory contamhation. No contamination was 
found. 

The purpose of the Phase 2 testing is to quantify the VOC emissions for the various 
paper mills.  Since the results of these efforts will be used by the Texas Air Control Board 
(TACB) to establish baseline values for VOC emissions from the pulp and paper industry, a 
signiticant level of Qlvpc is planned. "he data gathered will include species specific 
concentrations and emission rates from the major sources at each facility. Quality control for 
this effort will involve the collmion of duplicate samples, preparation of spiked samples, and 
analysis of standard reference materials. 

Quality control proccdws to be applied to this effort are dependent on the phase of 
the effort to which they are applied. Quality control activities for the Phase 1 scleening effon 
significantly differs from that of the quantitative effort in Phase 2. Tbc specific details of 
these efforts are described in the following paragraphs. 

5.3. ' QUALITY CONTROL METHODS FOR SCREENING SAMPLES (PHASE 1) 

The quality control procedures that were employed for the scleening studies include the 
basic quality control steps that the EPA is currently employing in similar studies within the 
pulp and paper indumy. l k  VOST samples were collected on specially prepared Tenax and 
Tenax/charcoal tubes. These mbes were obtained from the test laboratory pcrfonning the 
analyses. QC p d m s  for this effon involve the preparation of field blanks to document 
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the level of contamination that may be introduced in the samples through handing, transport 
and storage. 'Ihe laboratory ran these and lab blanh to indicate the presence of any 
compounds detected due to laboratory contaminants. In addition, matrix spikes were prepared 
by placing a known quantity of selected compounds on the Tenax traps. 'Ihese were analyzed 
to provide a measure of the recovery of compounds from the sorbent tubes. All recoveries 
wen acceptable. 

The quality control approach for semi-volatile sampling requind a similar effort. The 
MM5 p r d u r c  entails the collection of a sample of stack gas by drawing it through a 
standard pre-cleamd filter of a Method 5 train followed by cooling of the sample and passage 
of the gas through a camidge XAD-2 resin. The XAD-2 resin was obtained from the 
analytical laboratory, and it has been specially mated and pre-cleaned prior to its use.. Field 
blanks and spiked sorbents wen used to validate the results in the s a  manner as for the 
VOST samples. 

5.4. QUALlTY CONTROL FOR QUANTITATIVE METHODS (PHASE 2) 

The quality control procedures utilized for the quantitarive effort in Phase 2 are far 
more important and far more detailed than those selected for Phase 1. The planned QC efforts 
entail use of the following techniques: 

Analysis of external standards on a daily basis. 
Analysis of spiked samples prepared in bags. 
Analysis of matrix spiked samples collected in bags. 
Analysis of EPA nference materials. 
Analysis of blind samples provided by NCASI. 
Analysis of duplicate samples. 
Performance of recovery studies through the sampling system. 
Analysis of audit gases provided by TACB. 

Table 5.1 summarizes the quality conaul steps for the continuous sampling proceduns. Since 

time, direct-interface techniques, the use of procedures such as replicate and duplicate samples 
is not practical. Tbe use of an internal standard is also not believed to be practical. since there 
is no reliable procedure for intruducing such a material into the sample stream for RD 
analysis. W W O N  estimates that the QC methods described above will require that the field 
team spend approximately 10 percent of the total analysis time performing QC effom. The 
details of the QC approach are described in the following sections. 

the mutine Method 16. Method 25A Md Method 18 p r ~ a d u r r s  are being perfomd as real- 
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TABLE 5.1. SUMMARY OF QUALITY CONTROL 
FOR CONTINUOUS SAMPLING METHOD 

hEn!QBCOMPOUND(S) QUALITY CONTROL PROCEDURES 

Method 16 Reduced Sulfur Calibrate w/certified permeation devices daily 

Method 18 VOC 

Method25A THC 

Verify calibration curve after every thne hours of 
sampling 

Perform sample system recovery w/ H,S after 
every three hours of sampling 
htennine response factor and retention time for 
15 expected compounds with respect to propane. 

Check calibration curve and retention time for 
three compounds before and after each three 
hours of sampling. 

Audit systems with PIUPMC standurd before and 
after each three hours of sarrqling. 

Perform system recovery study with methanol, 
chloroform and pinem once per day. 

9 Perform limited methanol sampling using 
absorption procedure 

Perform limited chloroform using adsorption 
procedure. 

Calibrate daily with thne concentratom of 
Prop-. 

Perform systems bias check after every three 
hours of sampling. 

I 
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5.4.1. Determination of the Method Detection Limit3 

The instrument'response for the Method 16 GC/FF'D technique will be established based 
on the analysis of different concentrations of standards. producing multi-point calibration 
curves for each p m t e r .  These standards will be prcparcd wing certified permeation devices 
which emit the compounds of interest at a known standard rate. Thc different concentrations 
arc then produced by the dilution of these materials with varying volumes of diluent gas. A 
permeation system including dilution gas flow measuring capability will be placed in the 
mobile laboratory and will be used for this purpose. l k  method is clearly established within 
EPA guidelines and the working range and limits of detection for the method arc generally 
well known. WESTON will analyze sufficient samples to confirm that the limits of detection 
cited an correct for the system as it is operated, and that the working range of the detector is 
not exceeded. 

For the Method 18 analyses. the methods ae less clear. Column technologies must be 
developed which will provide adequate separation of the components of interest within a 
reasonable time frame. As the column technologies are developed, calibration curves will be 
run for each component of interest. as identifxd through the Phase 2 sampling effort. Certain 
compounds were identified earlier as candidates since their presence in these processes is 
already known or suspected. The limit of detection for these compounds depends on the nature 
of the individual compound. Compounds having a fewer number of carbons will have higher 
limits of detection on a pans per million basis. For example, the l i i  of detection for 
m~than01 will be less then ten percent of that of pinem, if all other factors equal. 
WESTON will determine the limit of detection for each compound following the guidance 
provided in proposed EPA Method 301. This Method includes techniques for establishing the 
detection and quantitation limit values for analytical methods developed for use in air toxics 
analyses. 

5.4.2. Field QC Procedures 

W T O N  anticipates that during the course of the field work, calibration standards 
containing every component of interest will not be analyzed on a daily basis. WESTON will 
verify the detector response utilizing selected compounds which am readily resolved and from 
which standards can be reliably prepared. Due to the necessity of utilizing a solvent and liquid 
injections for calibration purposes, calibration for compounds eluting during certain portions 
of the chromatogram may not be prformed in the field. WESTON will select the compounds 
of interest based on the methods aa they arc developed. It is anticipated that three components 
will be used in the liquid standards to verify the calibration of the insrnune ntation. The 
calibration of the instrument will be verified at least Ume times per day; at the beginning of 
the wok day, prior to collection of MY sample, at midday or approximately six hours after 
the initial calibration, and at the end of each day or no later than 12 hours after the initial 
calibration. 

1-T IBO)ONYMm 
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In addition to checks of the calibration curve using liquid standards. WESTON will 
perform an insawnCnt calibration using a series of gas standards containing methanol. ?hex 
gas standards will w e  to verify that the overall sample collection system is performing 
properly. WESTON will analyze a methanol sample by injection through the gas sampling 
system directly at the gas chromatograph. on the same time schedule as for the liquid samples. 
On a daily basis, WESTON will challenge the entire sampling system by inaoducmg a gaseous 
sample at a point near the tip of the sampling probe to test the entire sampling and 
conditioning system. An alternate cylinder gas standard such BS methane or propane may be 
required to do this test. This will be detennincd during the methods development stage. A 
recovery test will also be performed at least once per week using a bag sample spiked with a 
selection with a selection of the compounds of interest covering the retention time range for 
the sources studied. This sample will be analyzed at the GC and through the samphg system 
to verify that all of its components are being transferred to the analytical system. 

WESTON will verify retention times by preparation of a series of gas standards, each 
containing a group of the compounds expected to be present in the sample. Some of these. 
such as m~thanol. are stable for extended periods in cylinders but othen. such as pinenes, can 
not be prepared in cylinder gases. Therefore, this standard will be used for retention time 
purposes only. A gas bag, made of Tedlar or similar material, will be used. A known volume 
of each of the liquids of interest will be injected into the bag and a known volume of air will 
be added, such that the concentrations may be calculated within the prescrikd linuts. 
However, experience has shown that such standards do not always provide reliable results for 
quantitative purposes due to wall loss and reactivity of certain components. This sample will 
be analyzed using the gas sample loops to determine the retention tkne of the key components. 

WESTON requests that the TACB provide one or more cylinder gas standards to the 
TF'lEC group for use as blind standards for accuracy checks. Such standards are available 
through the EPA Standards Repository in Research Triangle Park, North Carolina WESTON 
suggests that the standard contain compounds of interest such as methanol, acetone, or 
i s ~ p r ~ p ~ ~ l .  WESTON will analyze this standard at least once for each facility. Wherrver 
possible, WESTON will analyze the reference standard on a weekly basis to determine the 
accuracy of calibration. The ~ s u l t s  of these analyses will be used to determine the accuracy 
of the Calibration curves generated in the prelkninary stage of this effort. 

Since the analytical techniques to be employed in this effort arc real-time. the use of 
internal standuds. duplicate analyses. and spiked samples is not normally practical. WESTON 
will rely on extenEd s tandds  and the results of analysis of standard reference materials for 
determining the accuracy of the date collected. At certain sampling locations. only one source 
may be sampled at MY given time, but there will be two full sets of instrumentation within the 
mobile laboratory. W h e ~  such opportunities present themselves, WESTON will perform 
duplicate analysis using the dual-column GC/FID system planned for the project. At these 
times, WESTON will collect samples from one s o w e  using both insnuments and both 
sampling systems for t h m  Sampling runs. Results of these studies will demonstrate the 
reproducibility of the data from the two sampling systems. 

1--.N4 
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Quality assurance techniques specified for other sampling and analysis methods which 
may be run, such 89 the formaldehyde analysis, will follow the mommendations made in the 
EPA method. For formaldehyde analysis, laboratory analysis of collected samples u necessary. 
To demonstrate the accuracy of the laboratory analysis, WESTON will provide spiked samples 
to the laboratory intermixed with the actual samples. The results of these analyses will be used 
to determine the accuracy of the laboratory results. WESTON will also sample and analyze 
any standard reference materials that may be provided and provide results top the client group 
and the state agency. 

Other quality control techniques will be implemented as time permits and as the 
research and developmnt effort indicates appropriateness. WESTON anticipates that these Qc 
procedures will be revised somewhat during the method, research and development pnmss. 
Revisions to the QC approach will be provided for review on a timely basis during this period, 
to ensure that the data gathered will be of the quality requkd by both the TPIEC group and 
the TACB. 

5.43. NCASI Quality Assurance Procedures 

NCASI staff will be assisting the Quality Assurance activities by providing technical 
expnise for auditing the WESTON effort. As a minimum, the following assistance and. 
activities an expected 

1. NCASI staff will audit field operation. This would entail an on-sin inspection 
and/or independent review of the QA data. 

For tests at each sampling site, NCASI will provide blind spiking standards 
and/or audit samples for acetone, chloroform, methanol. method 18 compounds, 
and VOST aain. 

NCASI will perform split sample analyses for methanol, acetone, chloroform. 
and f o d d e h y d e  on selected sources at two or more facilities. 

NCASI will perform an audit of the laboratory which is used for analyzing the 

2. 

3. 

4. 
VOST samples. 

5.5. DATA MANAGEMENT 

, WESTON has structured this project to eliminate, to the greatest extent possible, any 
external data manipulation. However, certain values, such has stack flow. cannot be reliably 
measured with other than manual techniques; hence data verification steps arc required for 
these measurements. AU instrumental methods will result in the capme of analytical data 
directly to the data system. The results will be stored without manipulation by the analyst. 
AU chromatograms will be examined after the runs have ban completed to determine whether 
the integration and peak separation arc adquatc for the purpose. Once this is done, the data 
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will be validated and will be used to calculate concentrations and emission rates. Both the 
Method 18 end the Method 16 G C s  arc directly interfaced to these data systems so the 
possibility of typographical emon is minimize or eliminated. 

All manual calculations or manual data entry steps will be performed by OM individual 
and checked by a second individual before the data arc accepted into the system. Once this 
has been done. standard spreadsheets arc used throughout to convert the actual manual 
measurements, such as temperanue, moisture. and velocity head. to stack velocity and to stack 
flows. 'Ihese values nm then entered into other spreadsheets containing the concenrration data 
for the compounds of interest. These standard spreadsheets have been developed and verified 
for the accuracy of all equations wed. Once the flow rate information is entered, all other data 
will not require manipulation outside of the computer. so data verification is not required. 

All results will be reviewed for reasonableness prior to release by a WESTON person 
or person not directly associated with the data collection effort. WESTON will establish a 
telephone modem link between the fEld personnel and the projec~ QC reviewer, who will be 
located in the WESTON Auburn, Alabama offices. The project QC reviewer will examine the 
data collected, spot check the calibration and the concentration data that arc acquired for each 
spreadsheet. and approve the data for release. Once this step has been completed, the data will 
be released to the client on a day to day basis. Once this step has been completed, the data 
will be released to the client on a day to day basis. WESTON anticipates that a 24-48 hour 
delay will normally be encountered between the completion of a day's data collection and the 
release of data to the client. 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

:.........I..**=........SiS....iS........* .. =.=55... s...... .. i.... ...........I I I 
I I 

I 
I 

MILL SWRCE TESTED I CODE l F l Y  EPY CIY I 
I......... I.............. ................. p........ ....... ...**.. .......... .I 

I 
I IIWUY - PASU)EYA I I 

I I I 
TPIEC-WOLED YURCES I I I 

I I I 
T r a v e l  L SetUp I I I 

cas-t ired P w e r  B o i l e r s  I I I 
M a r i n e  B o i l e r  A ISP-PBYBA IPY2SDl SYL7 YA I 
M a r i m  B o i l e r  B ISP-PBMBB IPY2302 SY48 YA I 

I I I 
MILL-SPECIFIC YURCES I I I 

I I I 

1 SQIRCE I 

I I .  
.......................................... 

Recovery F u r M C 8  (CyClOn)  W0.7 ISP- IF7 IPYl31D SY17 CY1311 & 2 I 
smelt D i s s o l v i n g  Tank Vent ISP-SDTV'I ,IPY1313 SY18 CY1314 I 

~ i m e  K i l n  ISP-LK IPY1414 SY22 CYlLZD I 
Thermal O x i d a t i o n  P l a n t  Vent ISP-TWV IPW16W SY27 CY1607 L 8 I 
YCG Bypsra Scrrrbb.r Vent ISP-YCCBS IPY1606 SYZB 

softwod B l e a c h  P l a n t  (11 vents) 1 I 
E x t r a c t i o n  Toner Ven t  ISP-BPSETV IPY2lSD SYS6 
E x t r a c t i o n  Yasher Vent (SP-BPSEW IPY2131 61157 
E x t r a c t i o n  Seal Box Vent ISP-BPSESB IPY2132 SY58 
f i r s t  Y * K l  T o w r  Vent ISP-BPSFHT IPY2133 91159 
F i r s t  YaOCl  Uasher Vent ISP-BPSFHU IPY2lsL SY6D 
F i r s t  Y I O c l  Seal Box Vent ISP-BPSFIIS IPY2135 SY61 
C o a b l n d  C h l o r i n a t i o n  Scrrrbb.r VentlSP-BPSCCS 1PY2128 SYm 

second n . 0 ~ 1  Towr Vent  ISP-BPSSHT IPY214D SY62 
Second Y * Y l  Uasher  Vent ISP-BPSSHY IPY2141 SY63 

C o a b i n d  C l O 2  S c r d b r  Vent ISP-BPSCSV IPY2138 SY81 

second Y*YI seat Box Vent Isp-npssns I p ~ 2 1 4 2  snbl  
n a r b o o d  ~ 1 . d  P t n t  (11 ventr) I I 
Chlori~tim Y a h e r  Vent  ISP-BPIICW lPY2151 S Y M  
E x t r a c t i o n  Uaahar V m t  (SP-BPIIEW IPY2155 ON68 
E x t r a c t i o n  Seal Box Vent ISP-BPHESB IPY2156 S Y M  
F l r a t  Y * Y l  Uarher V m t  ISP-BPHFHY IPY2158 SY71 
F i r s t  Y * Y l  1.81 Box V e n t  ISP-BPHFHS IPY2159 S Y R  
C l O Z  loucr S c r d b r  Vent  ISP-BPHCTS IPWZlW S Y 7 3  
C l O 2  Uarhar V m t  ISP-BPHDW IPY2162 SI74 
Second YaOCl  U8Sh.r V m f  ISP.BPHSHU l P Y 2 l M  SY7S 
Second Y * Y l  seal Box Vent IsP-sPnsns IPY2167 SY76 

ClOZ 5881 Box S c r d b r  Vent ISP-BPIICSB IPYZl63 SY89 
Chlorlnatlm S.81 Box S c r W r  VentlSP-BPHCSS IPY2152 S Y M  

I I 

CY1609 

YA 
YA 
YA 
YA 
YA 
YA 
CY2129 
CY2139 
YA 
YA 
YA 
YA 
YA 
YA 
YA 
MA 
YA 
CY2161 
YA 
YA 
MA 
I32153 
CYZlb l  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I..... ...... ...DI...............** =**=...=.l.=*=~===== ................... I. .... I I 
I I I 
I U U R C E  I I 

I 

U U R C E  TESTE0 I mDE l F l Y  EPY C I Y  I 
I I MILL 
1..........=*............i.I........ .... *..I .... ......)....... ....... .......*...1 
I I I I 

I (IEHPLE - INLANO (Evadale) I I 
I... I I I 
I IPIEC-POOLED SCURCES I I I 

I I I 
I 

1 511 I 
T r i v e l  L Set- I I 

I 
I 

I 
YWE I 

I B r a n  Stock Yasher SY L i n e  (3 v e n t a ) l  I 

BSU vent YO 5 ITI.BSW5 IP-2 SY 5 YWE I 
I 

BW V e n t  Yo 6 I l I - B S W 6  IP-2  W 6 YWE I 
I 
I 

. I  
YWE I 

I B r a n  Stock Yasher HU Line (3 vents) I I 
BW V e n t  Yo 1 I l l - B s w l  (P-2 nu 1 
BW V e n t  YO 2 I T l - B n r v 2  IP-2  nu 2 YWE I 

I 
I I I I 
I 

I I MILL-SPECIFIC YLIRCES I I 
I I I 

I 
I 

....................................... 

111-PBGF IP-6  I Gas-ffred P w e r  B o i l e r  
I Recovery FUrNCe (Yon-Contact)  111-RF2 I P - 7  2 617 L 9 I 

BW V e n t  Yo 4 )TI-BSW4 IP-2 SY 4 

131001 I 
50 261001 I Yo. 6 Power Boi ler  I T I - P B 6  IP -6  

YCG I n c i n e r a t o r  Stack 1 1 1 - I Y C Y C G  IP-12  60 012 L 013 I 
I l l - B P S 0 1  ( P - 3  11-1 13L.Ll35a I 1 B leach P l ~ t  1 S c r h r  O u t l e t  

I Bleach  P l a n t  2 Scr-r m t i e t  111-BPS02 JP-3 1 1 - 2  l S L M l 3 5 b  I 
I Bleach P l a n t  3 S c r h r  O u t l e t  JTI-BPSO3 IP-3 11-3  1 3 C d l 3 5 c  I 
I Lime K i l n  Mud Yasher V e n t  Yo 3 ( T I - L M  IP-9  43-MI YWE I 
I On sewer marhole area ( p o s s i b l y )  111-W IP-13 Mn.nle YWE I 
I I I I 
(....1...........11..........11.....511.~=* I ..........1. =..... ....... ....*.....=J 

A - 2  
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 

~*.1......DD.......1.....1.....~.~~~..1.~*.~~~~~.~~*..~~~~~~~* ....... .....I =...a 

I 
I 
I MILL 
~.............I..........1..11...).1.....*.~..I.......~....... ............. I.... 

I I 
I 

I 
IIWL*wo - ORANGE I 
I...... I I 
I TPIEC-POOLED SOURCES I I 

I I 
T r a v e l  6 Setup I I 

I 
I 
I 

I 
I 

I 
I 

I 
I HILL-SPECIFIC SOURCES I 

I I I 

I I 
I SOURCE I 

SOURCE TESTED I CDDE l f l Y  EPY CIY 

.................................... 

Lime K i l n  u/ YCGS I I O - L K l l  IP-LIMK 11 C-28 
~ i m  K i l n  rfo NtGs I IO -LK IZ  IP-LIMK 11 C-28 

110-88 IP-BARKB 02 c-33 I Bark B o i l e r  
I "8. B r o w  Stock Yasher Hood V e n t  110-BSUBHV IP-BSUB 17 
I *B* B r o n  Stock Yasher f i l t r a t e  Vent l lO-BSUBfV 11-BfILT 60 10 
I YCG s y s t a  a t  L ime K i l n  (IO-YCGLK I Y O t e  a W 

YCG B l a  H e i t  Recovery Vent 110-YCGBHR lYote b 99 
1 Y t G  h l t i - E f t e c t  Evap. H o t u e l i  V e n t  110-YCGEHV I Y O t C  c W 
I YCE Chemiuasher F i l t r a t e  Tank Vent (IO-YCGCfT IT -N fLT  100 - 
I 

I YCG Chaniwasher Hood Vent (IO-YCGCHV ( P - N  100 - 
I 
I 
I I 
I.............E...............l.i...D.I..==~===*=*===,~,====== ......... 5.......1 

T a l l  O i l  Reac to r  Stack IIO-ToI(V IP-TOR 12 C-31 
L ime K i l n  Mud Yasher V e n t  1 1 0 - L K W  IT-WASH 4 1  

I 

Mote a: T-ABLOV/T-BBLW/T~TUROE/T-CWBC/P-MEEC 
Note b: I-ABLW/T-BBLOU/T-TUROE 
Note c: I-CWBCIP-MEEC 

P.0. 3 
A - 3  
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I 
I' 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I] 

.i.I......=~........======*=*=*====,=.=== ..........I DI'.il. I.=..*. .=...==...i I 
I I 

............ ............................. ..........1..=.=.. .................. I 
I I 

IIAMPICU . LUFKIY I I 
I I 

TPIEC-KOLED XIURCES I I 
I I 

T r a v e l  L Setup I I 

I XIURCE I 
MILL SCWCE TESTED I CWE IFIW EPY CIY 

......................................... 

E r o m  Stock Yasher Vent A 
B r a n  Stock masher Vent E 
Lime K i l n  ul  WCGS 

Lime K i l n  ulo  YCGs 

CHAMPICU-PWLED SOURCES 

Gas Turbine Exhaust  
L i m  K i l n  (edded p r n e t e r s )  

MILL-SPECIFIC XIURCES 

Recovery Furnace 
Smlt D i s s o l v i n a  T M k  Vent 

I I 
(CL-ESYA IG -4  

ICL-LKII 179-1 
(CL-ESUB I G - 4  

ICL-LKI2 179-1 
I I 
I I 
I I 
iCL-GT iG-6 
ICL-LK 179-1 
I I 
I I 
I I 
ICL-RF 181-1 
ICL-SDTV 181-2 

Blow Heat Recovery YCG Vent ICL.WCGBHR 179-11 . 
C h l o r i n e  T w e r  Vent JCL.BPCLTV JBLPT-1 12-2 . 
C h l o r i n e  Decker Hood Vent (1) I c L - n P m n v  InLPT-1 12-8 - 
H m  Dackcr  Hood Vent (0 ICL-EPHDnV IBLPT-1 12-5 - 
C h l o r i n e  Seal P i t  V m t  (1) (CL-EPCLSP IELPT-1 12-7 ~ 

Caustic T o w  Vent ICL-BPCTV IELPT-1 12-1 . 
C a u s t i c  saal P i t  V m t  ICL-EPCSPV IELPT-1 12-11 . 
C a u a t l c  S t e m  Mixer V e n t  I C L - E P C W  IELPT-1 12-12 - 
B r a n  Stock  Held Box Vent ICL-EPESHB IBLPT-1 12-13 - 

I I ...... U..................I..........====~ ... I......I....... .................. I 

G-&(a) - 
G-L(b) - 
79-1 260012 
79-1 260012 

G-6 
79-1 260012 

81-1 351019 
81-2  351020 
E l l  
E10 

A - 4  
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I1 
I' 
I 
I' 
I 
I1 . 

I 
I 1  

I I 
I ULlRCE I 

I I 
I 

i 
(CI*IIpIoY - SHELDCW I 
I.______....____...___..._._____..._____... I I 
I TPIEC-POOLED SOURCES I I 

I I 
T r a v e l  8 setw I I 

I 
I 
I 
I 
I 
I 
I I I 
I CHWPIOY-POOLED S(LIRCES I I 

I I I 

I 
I 

I 
I I I 
I MILL-SPECIFIC SUJRCES I I 

I I I 
ICS.T*PlPII lZ000 

I 
I TUP YO. 2 P r e h e a t e r  Vent ICS-TMP2PH J2000 

ICs-TMPDCU lZ000 
Its-BPCSV lL5OO 

I 
1 C h i o r l n e  Scr-r Vent 
1 C a u s t i c  Yasher H w d  Vent ICs-BPCW 16500 

caustic Seal T n t  Vent  ICs-BPCSTV I . 
Hm Yasher Vent ICS-BPHUV lL500 

I 
Hypo Seal T n t  Vent  ICs-BPIISTV I . I 
HW Toner vent ICs-BPHTV I . I 

ICs-BPCV I - I 
I I I 

raii 011 Reactor  Vent JCS-TORY 17100 

Recovery furruce (Casc) r l  Y.ocIc I C s - R F l l  15000 
Recovery Furnace (Casc) wlo Y a O A C  I C s - R f l Z  15000 

ICS-SOTV l5000 

Black L i q u o r  O a i d a t i m  Vent ICs-BLW lSOD0 

I U n i t - D i s s o l v i n g  Tank Vent 

ICs-BB111 l5ZDO 
YO. 1 Bark  B o i l e r  r l o  Sludge ICs-BBl IZ  15200 
G r o m d u w d ,  Oid G r i n d s r  (CS-GHXI 1 - 

ICS-GWG 13000 

I no. 1 B a r t  B o i l e r  u l  S l d g e  

I Gr&ood. Yen G r i n d e r  
Grovduwd. C o w s *  Screen Vent ICs-GUCSV I . 

YCG vent a t  L ime Kiln ICs-YCGLK 17200 
TUP YO. 1 P r e h e a t e r  Vent 

TUP D r a i n e r  P r n r s t e  Tank 

I 

I c a m t i c  Vent 

E41 
E35 
E40 
E40 
E41 

€40 
EL0 

FE 

E 74 
EPA 
€96 
EPC 
f E261 
FE26B 

EC26t 

EC13.PY5005 
EClS.PY5OOS 
E t 1 4  

ECZZ, E t 2 1  
EC22, E t 2 1  

ECL 

A - 5  
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Inter-Office Memorandum I' 
I Staff TPIEC Project T( ): 

Auburn Operations 
IF IT'S NOT DOCUMENTED 
IT DIDN'T HAPPEN 

BNCC B. Ferguson @ DATE 20 April 1992 
W.O. NO.: 

TACB Emissions Speciation Study 6848-0 1-0 1-002 I I - 
SUBJECT: Project Coding 

Follow Established Codes. .ACTION: I 
I 
I 
I1 

I 

~~ 

We have established a standard coding system for all sources, samples. files. runs. etc. Please 
use the standards throughout the project. 

1. The following mill codes have been established: 

Champion-LuBcin CL 
ChampionSheldon cs 
Inland-Omge IO 
Simpson-Pasadena SP 
Temple-Inland n 

2. The source codes M given on the anached pages. The mill code should always be used 
with the source identified for the source code. 

If additional source an irlentifii for tating d u r h  the prO)ect, or if an error is 
found in the assigned codes, contact BNCC Ferguson for a code. 

If a source has mom than one vent, use an A or B at the end of the source code to 
ensure mat the source code is unique to the TACB identifvd for the source. 

I' Note the TACB identifiers for the sources. 

FIN 
EPN 
CIN 

Facility Identification Number 
Emission Point Number 
Control Identification Number 

3. A slasWfollowed by a number will be used to identlfy different operating conditions on 
the same S O U ~ C ~  (Le. CL-WI and CL-LK/2 indicates the Champion-Lufkin lime kiln 
with and without NCG's. respectively. 

A - 6  



Project coding 
20 April 1992 
Page 2 

I 
I 
I 

t I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

4. Standard Soreadsheet Templates will  be used IO calculate all parmeters. The followhg 
designators will be used: 

Desimator Temnlate Name SDwadsheet crse 

E EMISVOC M18. M16. MZA Data 

P PROCESS Process Data 

V VOST VOST Data 

S SEMIVOST Scmivost Data 

hl > I E T U  Metals Data 

0 OTH EMIS Other Miscellaneous Parameten 

5. Snrcadshects will be stored under :I mill subdirectory (i.e. Cs\ ) using the following 
scheme: 

1 Brown Stock Washer Vent A 
Operaring Condition 1 
M16, MIS. M25A Data 
Champion-Sheldon 

Data spreadsheets stored on the office LAN will be under W03W480101 
subdirectory also. 

AU administrative and management spreadsheets will be stored under the 
WOM8480101 subdkenory. 

6. Samnk will be identified using the source code - pa?ameter/dale/mn number 

CS-BSWAIl-CHCL3I042Y 1 A 
Fraction A (closest to source) 
Run I for Day 
Dan - Month (04) and Day (22) T I E  Parameter (see below for list of std) 

1- Condition i 
source code 

A - 7  
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I 
i B 
I 
I 

I 
I, 
I 
I 
I 
I 
I 
Ci 
I 
I 
I 
I' 

a 

Project coding 
20 April 1992 
Page 3 

I f  the sample has multiple fractions, add a letter (A,B,C etc.) after the Nn number. 
Begin with A for the fraction closest to the sou~ce. (For example, A for probe wash. 
B for Ntcr, C for impingen. 

If the fraction has multiple contaimn. use the same sample number but write 1 of 2, 
z of 3. 3 of 3. etc. 

The following standard &breviatiom will be used for parameter: 

Abbreviation 

M16 
MI8 
M Z A  
VOST 
MM5 
CHZO 
MElZ 
cR+6 

HCL 
ACID 
CHCL3 
MEOH 
PART 
NOX 

s o 2  
co 
0 2  

coz 

Parameter 

Reduced Sulfur or TRS 
VOC Compounds by GC 

THC by FID 
VOST 1, a 03- w7.*- 
Semi-VOST by MMS 
Formaldehyde and Other Aldehydes 

Multi Metals 
Hexivalent Chromium 
Hydrochloric Acid 
Sulfuric Acid 
Chloroform 
Methanol 
Particulate 
Nitrogen Oxides 
Sulfur Dioxide 
Carbon- bw---pL 
Oxygen 
Carbon Dioxide 

Abbreviations for additional parameten that may be needed can be assigned by the 
Field Team Leader. AU penonml involved should be notified of the abbmviation. 

A - 8  
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I I I 
I 
I 

lSlMPsoY - PASADENA I 
I...... I .................................... 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IPIEC-POOLED SUJRCES I I 
I I 

l r a v s l  L setup I I 
G a s - f i r e d  Poner B o i l e r s  I I 

M a r i n  B o i l e r  B ISP-PWBB I 

(SP.ur lV7.  1 I 
I I 

Mar ine  B o i l e r  A ISP-PWBA 1 ,  

Recovery furnace (CycIme)  No.7 ISP.RF7 I I 
Smel t  D i r i o l v i n p  Tank Vent 

I 
I 

MILL-SPEt l f IC  SCURCES i 
I 

L i m  K i l n  ISP.LK I I 
T h e m 1  Oxidation P l a n t  Vent ISP-1OPv I I 
N t t  Bypass Scrubber  Vent ISP-YCGBS I I 
Sof twood Bleach P l a n t  (11 vents) I I 

E a t r a c t i o n  T o n e r  Vent ISP-BPSEIV 1 
E a t r a c t i m  Yasher Vent ISP-BPSEW I 

1SP-BPSESB I 

ISP-BPSfWY 1 
ISP.BPSfHS 1 

ISP.BPSCSV I 
ISP-BPSSHT I 
ISP.BPSSHV I 
ISP.BPSSHS I 

H a r d n o d  Bleach Plant (11 vents) I I 
Chlorinatim Yasher vent ISP-BPHCW I 
E a t r a c t i m  Uasher  Vent ISP-BPIIEW I 
E a t r a c t i m  Seal Boa Vent  ISP-BPIIESB I 
F i r a t  YaoCl Uasher  Vent ISP.BPHFIIU I 
F i r s t  Y n a I  5.d Bcu vent JSP-BPHFHS 1 
CloZ Toner Scrrrbber Vent ISP-BPHCIS I 
ClOZ Uasher Vent  ISP-BPHDW I 
Second NaoCI Yasher Vent ISP-BPHSHY I 
Second NaoCl Seal Boa Vent (SP-BPHSHS I 
C h l o r i n t i o n  sea1 Boa scr&ber  V ~ ~ J S P - B P I C S S  I 
CIOZ Seal Boa S c r k b e r  vent ISP-BPHCSB I 

I I 

E a t r a c t i o n  Seal Boa Vent  
f i r s t  NeoCl louer Vent 
f i r s t  NeoCl Yasher Vent  
f i r s t  NeoCl Seal Box Vent 
C c d i n d  C h l o r i n a t i o n  scrubber vent(sP-BPSCCS I 
C c d i n e d  CIOZ S c r t t 4 o r  Vent 
Second N&l loner Vent  
Second NaoCl ushe r  vent 
Second NaoCl Seal Boa Vent 

ISP-BPSFHT I 

I 
I 
V I  
V I  

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Y 

I 
I 
I 
I 
I 
I 
I 
I 
I 
Y 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I I... ................... iS....i....i.....i..l...i.i.... ................................ I I 

............. 
:ID Ch lo  SCUM 
I S 1  form H20 
E.. ===, ..I. 

I 
I 
Y ! 
I 
I I 
I 
I 
I 
I 
Y 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
Y 

I 
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l..ll......l......)l....i...Di............* .=......== .... ..I. ................................ ====I I I I I 
I 
I W R C E  1M16 MI8 I 

I 
I 
I MILL 
~.........*1.......*.......i.i.....I.....** ......... = D... ........ ....I.... ........ ....I.... ....... 01 I 

I 
I 

I I I I I 
IlEHPLf - IYLAYD ( E v d . l e )  I I I I I 
I I I I I I 

I I TPIEC-WOLED Y M C E S  I I I I 
I I I I I 

I I I 
I I Y  I I 

I 
I 

Recovery Furnace (Won-Contact) I T I - R F Z  I I I I I V  I I 
B r o m  Stock Yasher SU L i n e  (5 v e n t s ) l  I I I I 

I 
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APPENDIX C. PROCESS PARAMETERS TO BE RECORDED 

Dinester$ 

Batch or Continuous 
Wood Species 
Production Rate 
Active Alkali 
Sulridity 
Temperature 
Pressure 
Kappa no. of Pulp (Identify Where Measmd) 

Brown Stock Washerg 

Pulp Flow 
Shower Water Temperature and Flow Rate, Source 
Vat Temperatures 

Black Liauor Oxidation Svstems 

Liquor NqS Content, Inlet and Outlet 
Liquor Flow Rate 
Liquor Volume in the Tank 
Air Flow Rate 
Liquor Temperature. In and Out 
Liquor Solids Content 

Recoverv Furnace$ 

Type, Manufacturer, When Constructed. When Modified 
Liquor Firing Rate 
Sulfidity (Green Liquor) - Total Aurali Basis 
Primary, Secondary. Tertiary Air 
Excess Air or Oz in Furnace 
Make-up Chemicals and Addition Rates 
CO in the Furnace at 8% Oz, NO,. SO, if Measured, TRS 
Liquor Chloride Content 
Liquor BN Content 
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APPENDIX C. PROCESS PARAMETERS TO BE RECORDED 
(Continued) 

Smelt Dissolving Tax& 

BLS Firing Rate 
Source of Scrubbing Liquid 
Scrubbing Liquid Flow Rate 
Pressure Drop 
Scrubber Type (4 Mesh Pads - l%ickness, Density) 

Lime Kihq 

BNhon Product 
Fuel Type and Firing Rate 
Production Rate ( ION lime (Ca0)b )  
Paniculate Control Device 
Solids Content of Mud 
NGS and Soda Content of Mud 
Hot and Cold End Temperatures 
Oxygen Content, CO in the Kiln. NCG Burning. Kiln Dimensions, Chain Section 
Scrubber Make-up Solution Source, Volume 
Scrubber PfCSSUre Drop 
Scrubbing Solution Recirculation Rate 
NO,, Other CEM Data 

Bleach Plants 

Bleaching Sequence 
Wood Species 
Production Rate 
Kappa Number 
Chemical Usage (a, a02, NaOH, NaOCI, Ol in E Stage, pH in Towen, etc.) 
Perant CIOl Substitution 

CE Kappa Number 
. Tower Temperatures and Retention Times 
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APPENDIX C. PROCESS PARAMETERS TO BE RECORDED 
(Continued) 

Scrubber Type (Design Information) 
Scrubbing Medium (White Liquor, Weak Wash, Caustic, etc.) 
Flow Rate (Liquid and Oases) 

Power Boilerg 

Boiler Type 
Fuel Type 
Fuel Firing Rate 
Excess Air or O2 in the Economizer 
CEM Data 
Fuel BN Content, Moisture Content 

Tall Oil  plan^ 

Production Rate 
Scrubber Parameters, Solution, Flow Rate 
Cooking Time 
Acidoil Ratio 

Incineratorg 

CEM Data 
Fuel Type, Rate, Characteristics 
Oaa Flow Rates 
co and o2 
Scrubber Parameters 
Sources of NCa 
Combustion Temperahm, Retention Time 
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DISTRIBUTION LIST 
TACB EMISSIONS SPECIATION STUDY 

10 APRIL 1992 
6848-01-01 

I. TEXAS PAPER INDUSTRY ENVIRONMENTAL COMMI'LTEE 

Simpson Pasadena Paper Company (SP) 
Pasadena, TX 

TPIEC Contact 
Mr. Don Padfkld 
Simpson Pasadena Paper Company 
901 N. Shaver 
Pasadena. TX 77506 
Phone: (713) 475-6257 
Fax: (713) 475-6390 

Corporate Contact 
Mr. David L. Brooks 
Simpson Pasadena Paper Company 
P.O. Box 637 
21091 Hawes Road 
Anderson. CA 96007-0637 
Phone: (916) 378-6429 
Fax: (916) 378-6409 

Mill Contact 
Mr. A. J. Navam 
Simpson Pasadena Paper Company 
901 N. Shaver 
Pasadena, TX 77506 
Phone: (713) 4756269 
Fax: (713) 475-6390 

Mill Contact 
Mary (Don's Seaetary) 
Simpson Pasadena Paper Company 
901 N. Shaver 
Pasadena, Tx 77506 
Phone: (713) 475-6441 
Fax: (713) 475-6390 
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DISTRIBUTION LIST 
TACB EMISSIONS SPECIATION STUDY 

10 APRIL 1992 
6848-01-01 
(Continued) 

Champion International Corporation (CS) 
Sheldon. TX 

TPIEC Contact 
Mr. James W. Cutbinh 
Champion International Corporarion 
11611 Fifth Smet 
Sheldon, TX 77044 

Fax: (713) 456-6940 

Corporate Contact 
Mr. Charles H. Ayer 
Champion International Corporation 
1 Champion Plaza 

Phone: (203) 358-7117 

Phone: (713) 456-6975 

StRmfOrd, CT 06921-0001 

Pax: (203) 358-7407 

Mill Contact 
Mr. Louis Sverio 
Champion International Corporation 
11611 Fifth Street 
Sheldon, TX 77044 
Phone: (713) 456-6939 
Fax: (713) 456-6940 
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DISTRIBUTION LIST 
TACB EMISSIONS SPECIATION STUDY 

10 APRIL 1992 
6848-01-01 

(Continued) 

Champion International Corporation (CL) 
Lufkin, Tx 

TPIEC Contact 
Ms. Bonnie Blickhahn 
Champion International Corporation 
Lutkin Mill Highway, 1303 East 
P.O. Box 149 

Phone: (409) 633-1589 
L u ~ .  TX 75902-0149 

Fax: (409) 633-1234 

Corporate Contact 
Mr. Charles H. Ayer 
Champion International Corporation 
1 Champion Plaza 

Phone: (203) 358-7117 
Stamford, CT 06921-0001 

Fax: (203) 358-7407 

Mill Contact 
Ms. Bonnie Blickhahn 
Champion International Corporation 
Lufkin Mill Highway. 1303 East 
P.O. Box 149 
Lutkin, TX 75902-0149 
Phone: (409) 633-1589 
Fax: (409) 633-1234 
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DISTRIBUTION LIST 
TACB EMISSIONS SPECIATION STUDY 

10 A P W  1992 
6848-01-01 
(Continued) 

Inland Orange h e .  (IO) 
Orange, TX 

TPIECKorporate Contact 
Mr. Michael E. Franklin 
Inland Orange Inc. 
Marketing Center 
8501 Moller Road 
Indianapolis, IN 46268-0937 
Phone: (317) 8754148 
Fax: (317) 8754145 

Mill Contact 
Mr. 'Ihomas H. Noble 
Inland Orange Inc. 
P.O. Box 2500 
Old Highway 87 N 
Orange, TX 77630 
Phone: (4W) 746-7305 
Fax: (409) 746-7298 
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DISTRIBUTION LIST 
TACB EMISSIONS SPECIATION STUDY 

10 APRIL 1992 
6848-01.01 

(Continued) 

Temple-Inland Forest Products Corporation (TI) 
Evadale, TX 

TPIEC Contact 
Mr. John T. Orynawka 
Temple-Inland Forest Products Corporation 
P.O. Drawer N 
215 N. Temple 
Diboll,TX 75941 
Phone: (409) 829-1741 
Fax: (409) 829-1394 

TPlEC Contact 
Mr. 0. Wayne Hardy 
Temple-Inland Forest Products Corporation 
P.O. Drawer N 
215 N. Temple 
Diboll,TX 75941 
Phone: (409) 829-1741 
Fax: (409) 829-1394 

Mill Contact 
Mr. James Hawkins 
Temple-Inland Fomt Products Corporation 
Highway 105 
Evadale.TX 77615 
phone: (409) 2763404 
Fax: (409) 2763419 
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DISTRIBUTION LIST 
TACB EMISSIONS SPECIATION STUDY 

10 APRIL 1992 
6848-01-01 

(Continued) 

II. NATIONAL CONCIL FOR AIR AND STREAM IMPROVEMENT (NCASI) 

National Council for Air and Stream Improvement (NCASI) 

Southeast Contact 
Mr. Ashok K Jain 
National Council for Air and Stream Improvement 
P.O. Box 141020 
3434 S.W. 24th Avenue 
Gainsvillc, FL 32607 
Phom: (904) 371-6557 
Fax: (904) 371-6557 

Northeast Contact 
Mr. Larry LaFleur 
National Council for Air and Stream Improvement 
P.O. Box 458 
Corvallis, OR 97339 
Phone: (503) 752-8801 
Fa: (503) 752-8806 

Northeast Contact 
I)I. Alex Gholson 
National Council for Air and Stream Improvement 
P.O. Box 458 
Corvdis, OR 97339 
Phone: (503) 752-8801 
Fa: (503) 752-8806 
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III. TEXAS AIR CONTROL BOARD (TACB) 

Texas Air Control Board (TACB) 

TACB Contact 
Mr. Bill Gill 
12124 Park 35 Circle 
Austin, TX 78753 
Phone: (512) 908-1477 
Fa: (512) 908-1476 

TACB Contact 
Mr. Macrio "Mac" Mayorga 
12124 Park 35 Circle 
Austin. TX 78753 
Phone: (512) 908-1476 
Fa: (512) 908-1500 

TACB Contact 
Mr. Dean M o d  
12124 Park 35 Circle 
Austin, TX 78753 
Phom: (512) 908-1611 

TACB Contact 
Mr. Frank DeVooght 
1 2 1 24 Park 35 Circle 
Austin. TX 78753 
Phone: (512) 908-1612 
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DISTRIBUTION LIST 
TACB EMISSIONS SPECIATION STUDY 

10 APRIL 1992 
6848-01-01 
(Continued) 

1V. WESTON PROJECT PERSONNEL 

RESPONSIBILITY NAME PHONE 

Project Manager BNW Ferguson (205) 887-0602 
Project Coordinator David Elam (205) 887-0629 
Analytical Suppon Coordinator Richard Keman (205) 887-0700 
Technical Director John Barone (215) 430-7218 

V. WESTON TEST T E A M S  

Test Team A 
Team Leader 
Tern1 Members 

Tat Team B 
Team Leader 
Team Members 

Tat Team C 
Team Leader 
Team Members 

Test Team D 
Team Leader 
Teem Members 

Tom Bemtiel 
Mike Chadwick 
Rolf Erga 

Gary Lloyd 
Cathy Lloyd 
Brian Chesire 

Bobby Betts 
Ken Dixon 
Steve Byme 

Mike Chadwick 
Rolf Erga 
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NATIONAL COUNCIL OF THE PAPER INDUSTRY FOR AIR AND STREAM IMPROVEMENT. INC. 

December 16, 1992 

TO : Bruce Ferguson 

FROM : Alex Gholson 17G 
SUBJECT: Performance Audit Results For the Texas Mill Study to 

be Included in a TAPPI Presentation 

The following is a brief discussion of the preparation of 
the audit samples, the analytical procedures, and the results of 
the performance audit that NCASI conducted during the Texas Mill 
Study. This can also be provided in Wordperfect magnetic media 
if that would be helpful. I have been asked to remind you that 
the paper needs to be reviewed by Ashok Jain for mill approval 
before submittal, and I would also like to have the opportunity 
to review the final version. 

Please give me a call if you have and questions or need any 
additional material for the p3per. 

For Inclusion Into Texas Mill Study TAPPI Paper 

PreDaration of Method 18 Audit Samules 

In addition to requesting EPA audit samples for this 
program, additional performance checks were desired both to 
determine the performance of the measurements for more compounds 
than those available from EPA, and to have the information sooner 
with more detail than the pass/fail provided with the EPA audit 
program. It was hoped that these audit samples could provide the 
necessary feedback so that corrections in the sampling program 
could be made during the study. The level of validation that 
exists for the EPA audit program was not possible for this study, 
but a sample made from standards independent of those used to 
calibrate the Method 18 instrument would be useful. Certified 
gas standards for the compounds of interest were not available 
for the first two sampling episodes of this study so standards 
were prepared in the NCASI laboratory and sent to the field for 
aealysis. 

Sheldon/Simuson-Pasadena. standards were ureuared in an 18-L 
For the first two episodes, Champion-Lufkin and Champion- 

passivated itainless steel tank. 
clean, evacuated, and spiked with a known volume of a 
gravimetrically prepared solution of the compounds of interest. 
An injection port from a GC was heated to 150'C and attached to 
the inlet of the tank. A 30 mL/min purge of nitrogen was passed 

The tank wis certified as 
1. 
I 
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through the injection port while a known volume of standard 
solution was injected. An injection of 100 pL of water preceded 
the injection of the standard solution to insure passivation of 
the tank. After injection and additional purging, the tank was 
allowed to pressurize to approximately 30 psig with nitrogen. 
The exact pressure was then recorded, and the theoretical analyte 
concentrations were calculated using ideal gas law equations. 

For the third sampling episode, Inland-Orange/Temple-Inland, 
a certified gas standard obtained from a specialty gas company 
(Airco) was available for the audit. A clean 18-L stainless 
steel tank was evacuated, injected with 100 pL of water and then 
filled with the certified gas standard. The certified 
concentration was assumed to be the concentration of the prepared 
sample because no dilution had occurred. 

Laboratorv m easurement of audit samules 

Before sending the samples into the field, they were 
analyzed by NCASI,  and for the first two audit samples, they were 
analyzed again when they returned. The analyses were performed 
in an attempt to validate the theoretical concentrations and to 
determine if the standard was stable over the audit period. 
Methanol in the audit samples was analyzed by piissing 500 mL of 
the sample through a silica gel trap. The trapped methanol was 
eluted from the silica gel with water and analyzed by direct 
aqueous injection into a gas chromatograph with a flame 
ionization detector (GC-FID). The FID response was calibrated 
with aqueous methanol standards using 2-propanol as an internal 
standard. Recovery of methanol was determined to be greater than 
98 percent, and no methanol was detected on the back half of the 
silica gel tube confirming that no breakthrough had occurred. 

The remaining compounds in the audit sample were analyzed by 
injecting 2 mL from the tank with a gas tight syringe into a 
cryogenically cooled trap. The trap was thermally desorbed into 
a gas chromatograph/mass spectrometer (GC/MS). A gas mixture 
containing the internal standards was injected and trapped with 
the sample. The GC/MS analyses were calibrated using multi-level 
standards prepared in the same manner as the audit samples except 
different standard solutions were used for injection into the 
tanks and different dilutions were performed. 
independent calibration procedure would have been used for the 
verification analyses, but none was available at the time of the 
study. 

Ideally an 

Method 18 An alvsis and ReDortinq 

The audit sample was sent to the field with instructions for 
analysis. 
tank with a stainless steel fitting and a metering valve and 
purged with the standard. 
same manner as the vent samples analyzed for the study. The 
results were calculated by the same procedures used during the 

The sample line to the onsite-GC was connected to the 

The standard was then analyzed in the 
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study, and the results were reported to NCASI. The contractors 
performing the audit sample analysis did not know the levels in 
the audit sample. 

Results o f  Au dit SamDl e Analvss 

Tables 1-3 list the composition of the three Method 18 audit 
samples and both the NCASI measured concentration and the results 
of the Method 18 analysis. The bias of the measurements was 
based on the theoretical concentrations for the first two audit 
samples and the certified concentration for the third audit 
sample. The verification measurements were not used because of 
the high variability found in the non-methanol measurements. The 
relative standard deviations were greater than 10 percent for all 
the compounds analyzed by GC/MS and as high as 38 percent. A 
consistently negative bias was also found in the GC/MS 
verification measurements. Methanol did not show a consistent 
bias. Because methanol was analyzed with good agreement by a 
separate method and high variability was found in the GC/MS 
results, it was concluded that the negative bias was more likely 
the result of the GC/MS analysis than the standard preparation. 
Comparing the before audit and after audit sample analysis, no 
significant difference (greater than two standard deviations) 
could be found for any compound except a-pinene which showed a 
drop in concentration after the Champion-Lufkin audit. Other 
standards prepared and analyzed regularly using this technique, 
have shown good stability for the non-monoterpene audit compounds 
for several months. Terpene loss, particularly B-pinene, has 
been seen occasionally and appears to be a function of poor tank 
passivation. 
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The method 18 audit results shown in Table s 1-1 indicate 
that the onsite-GC performed well for some compounds while some 
significant negative and positive bias was found for others. 
Methanol values for the method 18 analysis were within 10.8 
percent of the theoretical or certified concentration at all five 
sites audited. Acetone was within twenty percent of the 
certified value at both sites during the third episode (Inland- 
Orange/Temple-Inland), but was greater than 50 percent above the 
theoretical value at both sites during the second episode 
(Champion-Sheldon/Simpson-Pasadena). No explanation could be 
found for the high bias, but all the results for method 18 at 
both sites during the second episode had high bias, several 
exceeding 30 percent. MEK had a low bias of greater than 30 
percent at Champion-Lufkin and was not reported at Champion- 
Sheldon or Simpson-Pasadena. MEK was not reported because the 
retention time had shifted outside the window required for 
qualitative identification. Chloroform values were found to be 
within 20 percent for all but one of the sites audited with both 
positive and negative biases found. 

not target analytes for this study. These were added to see if 
other compounds could interfere with the method 18 analyses. 
There is no indication from the results found that these 
compounds interfered with the target analytes. 

Even though the confidence level in the verification analysis 
and subsequently in the audit samples themselves was not as high 
as originally desired, the audit program did provide useful 
information and feedback to the emission measurement program. 
The original results of the first audit at Champion-Lufkin showed 
a large positive bias for methanol. With the results of this 
performance audit, the analyst was able to locate an error in the 
determination of correction factors for the FID responses. This 
allowed the data to be recalculated using the corrected values. 

confirmed that the methanol measurements at all five sites were 
within ten percent or less of a verified true value. The other 
target compounds at Champion-Lufkin, Champion-Sheldon, and 
Simpson-Pasadena are not as well documented due to lack of 
verification. 
questionable quality at those sites. For the certified sample 
provided at Temple-Inland and Inland-Orange, the audit results 
show very little bias for all target analytes. 

Several compounds were added to the audit samples which were 

In summary, the method 18 performance audit program 

Acetone and MEK values appear to be of 

pre 1 tio 0 i Sam e Train I VOST) Audit S amnle 

A performance audit sample was prepared to challenge the 
analysis of the adsorbent trap portion of the VOST sample. A 
trap was spiked with a known volume of a gravimetrically prepared 
standard. The standard was prepared in methanol and injected 
several centimeters inside the Tenax resin of a front trap. The 
trap was then resealed and sent to the laboratory for analysis. 
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The adsorbent trap was analyzed and reported as any sample 
collected for the project. 

U ' Sam e 

The results of the VOST audit sample analysis are listed in -. The results are reported in three groups; targets, 
tentatively identified compounds (TICs) and not identified. All 
target compounds in the standard were detected and reported by 
the laboratory. The reported values for acetone and 2-butanone 
(MEK) are significantly lower (less than -50 percent bias) than 
the spiked values. Two other compounds, p-cymene and dimethyl 
disulfide, were found to have negative biases, between 30 and 50 
percent, while the other target compounds were all within 30 
percent of the spiked values. One compound, n-hexane, was 
reported as a target that was not added to the spiking solution, 
but it is known to be a common contaminant in the solvent used to 
prepare the standard and in the laboratory where the standard was 
prepared. 

were correctly identified as TICs by the method, and the reported 
amounts were within 50 percent of the spiked values. The TIC 
results are very good considering only an approximate response 
factor was used to calculate the amount on the trap. Four 
compounds, limonene, 3-carene, dichlorothiophene, and dimethyl 
trisulfide, were not identified by the TIC procedure; however, 
limonene and 3-carene could fit the general designations 
(hydrocarbon or substituted hydrocarbon) given to four TICS in 
the laboratory report. 

This audit sample indicates the analysis of the VOST 
adsorbent tubes was of acceptable quality for the compounds 
checked, possibly with the exclusion of acetone and 2-butanone. 
This audit was only testing the ability to desorb and analyze the 
analytes and not the collection of the analytes and the effect of 
sample matrix. 

Two of the spiked compounds, chlorothiophene and thiophene, 
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CHAMPION SHELDON AND SIMPSON PASADENA MILL VOST 
CHECK SAM PLE RESULTS 

m u L L  

Audit Results 
Spiked AI 

/ I , " \  ComDound - 
nount Trap Amount Bias ". A0 

Taraets 
Methylene chloride 
Acetone 
Carbon disulfide 
Chlorof o m  
Dimethyl disulfide 
Dimethyl sulfide 
2-Butanone (MEK) 
Bromodichloromethane 
Benzene 
Toluene 
a-Pinene 
&Pinene 
p-Cymene 

!uGi 
Chlorothiophene 
Thiophene 

0.334 
0.695 
1.109 
0.293 
0.149 
0.136 
0.716 
0.298 
0.778 
0.767 
0.271 
0.302 
0.148 

0.420 
0.192 
1.197 
0.263 
0.096 
0 .  iis 
0.237 
0.239 
0.693 
0.772 
0.252 
0.240 
0.085 

25.9 
-72.4 
0.0 

-10.2 
-35.5 
-13.0 
-66.9 
-19.7 
-10.9 

0.7 
-7.1 

-20.6 
-42.4 

I 

0.336 0.206 -38.7 
0.168 0.145 -13.7 

Not Founcl 
Limonene 0.144 NR 
3-Carene 0.149 NR 
Dichlorothiophene 0.372 NR 
Dimethyl trisulfide 0.203 NR 

NR is not reported and was not  a target analyte. 

C.C. Ashok Jain 
Larry LaFleur 
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June 15, 1992 

MEMO TO: Ashok Jain 

FROM : A. R. GholsonL/ 

SUBJECT: Systems Audit of Triangle Laboratory for VOST Analysis 
cf TACB Emission Speciation Study Sapples 

As part of Phase Two of the TACB Emissions Speciation Study, 
Roy F. Weston has subcontracted Triangle Laboratories to analyze 
samples collected by the volatile organic sample train (VOST) and 
modified method 5 (MM5). On May 8, 1992, I performed a systems 
audit at the Research Triangle Park Laboratories of Triangle 
Laboratories, Inc. (TLI). Mr. Tim Brice of Research and 
Development was my primary contact and escort throughout the 
audit. The following comments are the result of this audit. 

. 

The audit started with an initial meeting where the scope of 
the project, specific instructions, and data concerns from 
previous sample analyses were discussed. 
VOST samples from Champion Lufkin were in house and initial 
calibration was being performed. The laboratory's analysis of 
VOST samples were targeted for this audit. The major concerns 
for this project were identified as high level analyte 
interference and detector saturation, method performance for 
compounds added to the Method 8240 list, and trap blank 
interference. 

It was determined that 

A dilution method was discussed so that high level samples 
could be analyzed, however; more development and validation is 
needed to make the method useful. 
range of the instrument appears to be possible and would provide 
up to a five fold increase in the operating range of the analysis 
for some compounds. Interference during a sample analysis due to 
high level of one or more analytes was recognized as a potential 
problem. Surrogate recovery and internal standard area will 
detect most but not all occurrences of this interference. Cross 
contamination of samples due to high analyte levels present in 
previous samples is another potential source of interference. 
The method specifies that a blank be performed between samples 
containing high levels of analytes and this practice is very 
important. 

Extending the calibration 

A list of Clean Air Act compounds and compounds of interest 

c - 1  



to the pulp and paper industry has been added to the normal 
compound list of Method 8240. Triangle Labs has some experience 
with these compounds but no fonnal'(Method 301) validation has 
been performed. QA/QC procedures for these compounds consist of 
an initial multipoint calibration and daily calibration checks. 
The calibration criterion for Method 8240 is applied to the 
additional compounds. 

The problem of adsorbent contamination or artifacts is 
always a potential problem. Phase 1 results indicated that 
chloromethane was found at high levels in the field blank but not 
in the laboratory blanks. Differences in the handling of the two 
types of blanks were discussed as well as the preparation 
procedures, adsorbent sources, and blank reporting procedures. 

After the initial meeting, the different stages of the 
anzlysis were visited and the opcrstions reviawed. These 
included sample control, standards preparation, trap preparation, 
instrument analysis, report generation, and quality assurance. 
No critical deficiencies were found with the sample control or 
the standards preparation procedures. Trap preparation was 
performed as specified by the method with a substitution of 
coconut charcoal for petroleum based charcoal due to a supply 
problem. One problem found with the traps was the absence of any 
label on the trap itself which could result in a field sampler or 
an analyst mismatching the unmarked tubes with the marked 
containers. One out of every 16 tubes is blank checked using a 
complete GC/MS scan rather than an FID analysis specified by the 
method. The tubes are reused but the adsorbent is replaced after 
use. 

The initial calibration of the GC/MS for the trap analysis 
was observed. 
specified by Method 5030 and Method 8240 with the exception of 
the substitution of a carbon based adsorbent trap rather than the 
Tenax/Silica/Charcoal trap specified by the method and the use of 
a capillary column in place of the packed column specified by the 
method. 
comparable results. 
by the method and included the addition compounds. Results of 
the calibration indicated that the upper range of the analysis 
could be extended by a factor of 5 or more for some if not all 
the compounds. Additional calibration points would need to be 
performed to confirm that an extended range is valid. 

The analysis of laboratory blanks and field blanks was 
reviewed with the analyst. The only difference in the analysis 
of the traps is that field traps are analyzed separating the 
Tenax and Tenax/charcoal traps while for laboratory blanks the 
traps are combined. This difference may be the reason why some 
compounds such as chloromethane appear only in field blanks and 
not laboratory blanks although field contamination is still a 
possibility. 

The analytical procedures used conformed to those 

Both of these modifications have been shown to provide 
The range of calibration was that specified 
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Throughout the audit the multiple levels of data review and 
QA were noted and examined. Before data leaves the instrument 
lab, a instrument QA supervisor checks the analysts work and the 
QC results. The results are then sent to report generation where 
an initial interpretation of the results are prepared. It is at 
this point where identifications and quantitations are checked 
and nontarget compounds are tentatively identified. An 
independent QA officer will then check the method specific QA/QC 
for the report and incorporate and compare the results with 
previous results. Results for compounds not specified by the 
method such as the Clean Air Act Compounds were not found to be 
addressed by the ongoing QA/QC review. If the report is found to 
be acceptable by the QA officer, it is released to Research and 
Development where it is reviewed again with the specific project 
objectives taken into perspective. This level of QA seems 
appropriate for standard VOST method analysis. It would be 
advisable to load tho, project with additional matrix spikes 
and/or audit samples to make up for the lack of a QA/QC history 
for the additional compounds. 

In summary, no critical concerns were found during the audit 
of TLI. A high level of QA with three independent levels of data 
review was found for the VOST sample analysis. The quality of 
the data for the standard compound list of method 8240 could be 
expected to be as good or better than specified by the method. 
For the additional Clean Air Act and pulp and paper industry 
compounds, the data quality is not as well defined. More 
historical data and additional matrix spike recovary information 
is needed to establish the data quality achieved for these 
compounds. 

analysis and include the following: 
Several points of major concern were found with the VOST 

- Marking of the VOST tubes was inadequate. Labels of some 
kind should be placed on the tubes to prevent switching of 
tubes between labeled containers in the field or the lab. 

- Acceptable blank levels should be established after a 
sample containing nigh analyte levels (above detector 
saturation) has been analyzed. 

Several points of minor concern or of a suggestive nature 

- Laboratory blanks and field blanks should be analyzed by 
the same procedure as the samples to distinguish between 
possible analytical artifacts and true field contamination. 

- Extending the calibration range to include the full 
dynamic range of the instrument would conserve both 
laboratory and field resources. 

A memo dated May 18, 1992 from Tim Brice of TLI, has been 

include: 
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received and indicates that the major concerns of the audit are 
being addressed and the suggestions are being considered. 

cc. Tim Brice, TLI 
L. LaFluer 
J. Pinkerton 
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APPENDIX D. RESULTS OF NCASI SOURCE MEASUREMENTS 



NCASI MEMORANDUM 

October 16, 1992 

TO : Ashok K. Jain 

FROM : Robert J. Crawford 

SUBJECT: Results of NCASI Quality Assurance Source 
Measurements for the TPIEC VOC Speciation Study 

Attached are the results of the subject measurements. 

RJC/sck 

Attachments 

cc: Bruce Ferguson 
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TABLE L-3 NCASI CHLOROFORM BREAKTHROUGH DATA FROM 
THE LUFKIN T P I E C  VOC SPECIATION STUDY 

T P I E C  
SOURCE 

CODE 

CL-BSWA 

CL-BSWA 

CL-BSWA 

CL-BSWA 

CL-BSWB 

CL-BSWB 

CL-BPCTV 

CL-BPCTV 

CL-BPC'iV 

CL-BPCTV 

CL-BPCLTV 

CL-BPCLTV 

CL-BPHDHV 

CL-BPHDHV 

CL-BPHDHV 

CL-BPHDHV 

CL-BPCLSP 

CL-BPCLSP 

CL-BPCS PV 

CL-BPCSPV 

DATE 

4/22/92 

4/22/92 

4/22/92 

4/22/92 

4/24/92 

4/24/92 

4/27/92 

4/27/92 

4/27/92 

4/27/92 

4/ 2 7/9 2 

4/ 2 7/9 2 

4/28/92 

4/28/92 

4/29/92 

4/29/92 

4/28/92 

4/ 2 8/9 2 

4/ 2 9/9 2 

4/29/92 

D - 4  

START CHLOROFORM. ua 
TIME Fron t  w 
17:14 

17 :  14 

18:45 

18:45 

10:  19 

il:48 

15:36 

15:36 

16:47 

16:47 

19:21 

19:21 

12: 10 

12: 10 

14 : 18 

14 : 18 

18:49 

18:49 

17:08 

17:08 

5 

4 . 7  

6.8 

7.2 

7.9 

9.3 

1320 

1250 

2190 

2130 

353 

261 

302 

296 

3 13 

291 

23850 

22810 

1830 

1750 

<o. 1 

<o. 1 

<o. 1 

<o. 1 
<o. 1 
<o. 1 
<o. 1 
<0.1 

<0.1 

<o. 1 

<o. 1 

<o. 1 

<o. 1 

<o. 1 

<o. 1 
<o. 1 

6.4 

4.3 

<o. 1 

<o. 1 
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TABLE L - 4 NCASI FORMALDEHYDE CAPTURE EFFICIENCY RESULTS 
FROM THE LUFKIN T P I E  C VOC S P E C I A T I  ON STUDY 

T P I E C  
SOURCE 

FORMALDE HYDE. UQ 
START F i r s t  Second 

CODE DATE ZmL Irnuinaey Q p i n u e y  

CL-GT 4/3 0/92 10:25 20.7 2.7 

CL-GT 4/30/92 10:25 39 .1  2.7 

CL-LK 4/3 0/92 15:06 B e l o w Q u a n t i t a t i o n L i m i t  

CL-LK 4/3 0/92 15:06 B e l o w Q u a n t i t a t i o n L i m i t  
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=LE L-6 RESULTS OF NCASI BLANK ANALYSES FROM 
P T P I E C V O C O N  STUDY - BLANK TYPE ANALYSIS RESULT 

Chlorof orm Tenax Tube No. 3 <0.1 pg 

Chloroform Tenax Tube.No. 25 <0.1 pg 

Methanol Field Water <Q.8 mg/L 

Acetone Field Water <0 .4  mg/L 

MEK Field Water < 0 . 3  mg/L 

Formaldehyde Field Water <0.01 mg/L 
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T P I E C  
SOURCE 

CODE 

IO-BB 

IO-BB 

I O - L K / l  

IO-LK/ 1 

NCASI  FORMALDEHYDE CAPTURE EFFICIENCY RESULTS 

T P I E C  VOC 'SPECIATION STUDY ' 

FOR SAMPLES COLLECTED DURING INLAND-ORANGE 

DATE 

7/8/92 

7/9/92 

7/15/92 

7 /  15/9 2 

FORMAL DEHYDE. uu 

Impinaer Imuinael: 
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TABLE I 0 - 5  RESULTS OF NCASI BLANK ANALYSES FOR SAMPLES 
COLLECTED DURING INLAND-ORANGE 
TPIEC VOC- SPECIATION STUDY 

ANALYTE 

Methanol (7/8) 

Methanol (7/9) 

Acetone ( 7 / 8 )  

Acetone (7/9) 

Formaldehyde (BBS) 

Formaldehyde ( U S )  

ANALYSIS 
RESULT, 

BLANK TYPE mcr/L 

3 r n ~  water extract 
of silica gel 

3 m~ water extract 
of silica gel 

3 mL water extract 
of silica gel 

3 mL water extract 
of silica gel 

3 mL water extract 
of silica gel 

3 mL water extract 
of silica gel 

<o.a 

0.92 

1.4 

0.98 

< 0 . 8  

< 0 . 8  

water < O .  03 

water <0.03 
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TABLE TI-3 NCASI CHMROFORM BREAKTHROUGH FOR SAMPLES COLLECTED DURING THE TEMPLE-INWJD T P I E C  VOC S P E C I A T I  ON STUDY 

T P I E C  SOURCE 
CODE 

T I  BPSO 3 

T I  BPSO 1 

T I  BPSO 2 

T I  BPSO 4 

DATE 
7 / 9 / 9 2  

7 / 9 / 9 2  

7 / 9 / 9 2  

7 / 9 / 9 2  

START 
ZWL 

16:32 

10: 12 

11: 16 

08: 17 

3 2 0 0  

630 

64 0 

640 

<l.5 

C1.5 

<1 5 

<1 5 
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I mBLE TI-5  

ANALYTE 

Chlorof o m  

Chloroform 

Methanol 

Acetone 
I 
I MEK 

RESULTS OF BLANK ANALYSES FOR SAMPLES 
COLLECTED DURING TEMPLE-INLAND 

TPIEC VOC' SPE CIATI ON STUDY 

ANALYSIS 
RESULT, 

BLANK TY PE a 
100 mL hexane extraction <O .05  

of Tenax tube # 7 1  

100 mL hexane extraction < O .  05 
of Tenax tube #04  

mL water extract 'of 
s i l i c a  ge l  tube 

mL water extract of 
s i l i c a  ge l  tube 

mL water extract of 
s i l i c a  g e l  tube 

< 0 . 8  

< 0 . 8  

<0.8 
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EXECUTIVE SUMMARY 

This volume of the report presents the results of the sources tested at the Champion 
International mill in Lufkin, Texas. Volume 1 describes the objectives of the study, 
methodology used to collect the data, and the quality control results which are applicable to 
the entire study at the five mills. A copy of the project work plan is also included as an 
Appendix to Volume 1. 

The table on the following page summarizes the sources tested for the various parameters. 
The testing was conducted during the time pnod of 22 April through 05 May by a WESTON 
test team led by Mr. Gary Lloyd. Ms. Bonnie Ballenger of Champion was responsible for 
collection of process operating data and coordination of testing activities with mill operations. 

The data are presented in sepamte sections for each source. A brief nanative is used to 
highlight data for the source and the data collected for each source is summarid in tabular 
form. A trend plot is included for the total hydrocarbon concentration. Subsections are used 
to present specific source results, quality control results and process operating conditions. 
The preliminary data collected during the screening phase is included as an appendix. 
Supporting data (chromatograms, calibration data, field data sheets, etc.) will remain on file 
for a period of three years. 

1 
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SECTION 1 

BROWN STOCK WASHER 

Section 1. I 

Section 1.2 

Section 1.3 

Section 1.4 
- 

(CL-BS WA, CL-BSWB) 

BSWA Emission Test Results - VOC 

BSWB Emission Test Results - VOC 

VOC Quality Control Results 

Process Description and Operating Conditions 
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SECTION 1 
BROWN STOCK WASHER VENTS 

(CCBSWA AND CGBSWB) 

Throughout the sampling period, the total hydrocarbon concentration (THC) was 
monitored continuoualy while gas chromatographic a n a l p s  were perfomKd by EPA 
Methods 16 and 18. The times of the Method 18 aC injections arc indicated on the total 
hydrocarbon trend analyses by an arrow along the baseline. 

The total amount of pulp processed was monitored throughout the testing. Because 
only one washer system was tested, the production rate for this system was one half of the 
total. Vents C and D were not tested. 

T-1 

Figurw 1.1-1.4 presmt the THC trends for the test periods on 22 and 24 April 1992. 

Total Hydrocarbon (THC) values varied erratically over the 3H-hour sampling 
period. Readings m the vents roughly followed the same fluctuating pattern, 
exhibiting an overall downward trend. 

4/22/92 

4/24192 Vent A THC readings were approXimately 70 penxnt of those observed for 
Vent B. 

Volatile ornanic comD0unds IM 16 and MI81 

Table 1.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Sections 1.1 and 1.2 aze a tabulation of the data. More than 95 percent of the VOC 
emissions were spedated and quantitated. Methanol was the major VOC found. All four of 
the reduced sulfur compounds were present during the testing. 

4/2%92 The second M18 aC injection was discarded because it was not consistent with 
the othu five analyses. No reason is known for the variation. 

The three M18 M ~ Y S C S  were consistent. 4/24/92 

V o c  ou alitv Control ResulQ 

The VOC quality control data is tabulated in Section 1.3. An explanation of the data 
is included in the section. 

1 - 1  
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Process De scrimion and Omrathe Conditions 

Section 1.4 includes the process operating data as recorded and provided by mill 
personnel. The process operated in a stable manner throughout both days of tcsting. Source 
emission data were recorded for brown stock washer systems behg vented through Vents A 
and B. Systems vented through Vents C and D-were not tested. Pulp flow recorded was for 
both washer systems. The production data in Table 1.1 h for the system vented through 
Vents A and B. 

1 - 2  
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TABLE 1.1 

SUMMARY OF VOC RESULTS 

Mill: CHAMPION-LUFKIN So~ra: Bmwn Stock Washer Vents 
Source Code: CL-BSWA & CL-BSWB Test Data: 4/22,24D2 
FIN: 0-4 EPN G-4(a) and G+b) m -  

MIN MAX MEAN DL 

. ~ - .  
0.4 0.2 

0.4 tb A) 0.2 
l.4. *8. , . t7’ 0.2 

23 3.4 2.9 0.2 
ND ND ND 0.2 

ND 0.2 
ND ND ND 0.2 
ND ND ND 0.2 
ND ND ND 0.4 
ND ND ND 0.2 
ND ND ND 0.6 

ND ND ND 0.2 
ND ND ND 0.2 
ND ND ND 0.2 
ND ND ND 0.2 
ND ND ND 0.2 

03 l.l 0.6 0.2 
ND 0.6 0.4 0.2 
ND ND ND 0.2 
ND 0.2 

Pcvm cllc ND ND ND 0.2 

Knowln Bd c. 1Mlr 
untnowln a c lbibr 

Method 16 PIOS Method 18 htr 

1-7 
~ 
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SEClTON 1.1 BSWA EMISSION TEST RESULTS - VOC 



EMISSION TEST RESULTS - VOC 
Source: Brown Stock Washer Vqit A FIN: G 4  

I 
I -- SoUMcde: CL-BSWA Date: 4/22/92 EPN: G-W! CIN: - 

Mill: CHAMPION - LURUN 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Run 1 Run 2 Run 3 Average 

CALCULATED .--- RESULTS _.".----.-.--".-"...".I_____. --- 
Beginning Time 1800 1900 2Ooo 
Flow Data 

Stack Temperature. "F 
Moihvs Conht .  I 
Oxygen Concentration. I 
CPrbon Dioxide Concentration. I 
Volumtric Flow Rate, ~ 1 0 ' 3  ACFM 

I03 
7.1 

20.8 
0.0 

22.0 

103 
7.1 

20.8 
0.0 

22.0 
19.1 

._.I" _..--_.I-- 19.1 
.-..---."".I-.- 

Volumtric Flow Rate. ~ 1 0 ' 3  DSCFM __. -- .... 
Procgs Operating Conditioos 

Production Rab, k T  p u l p k  

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate, l b 5  

Concentration. ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. lb/hr 

Concentration. ppmvd 
Emission Rate, I b k  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. lwhr 

Concentration, ppmvd 
Emission Rate. I b 5  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. mmvd 

Methyl mercaptan 

Ethanol 

Acetone 

2-Propanol 

10.0 

2. I 
0.2 

2.6 
0.4 

3.9 
0.7 

0.5 * 
0.1 

2.1 
0.6 

18.0 
1.7 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

10.0 

2.1 
0.2 

2.6 
0.4 

3.8 
0.7 

0.5 
0.1 * 

2. I 
0.6 

10.0 10.0 

2.1 2.1 
0.2 0.2 

2.8 2.7 
0.4 . 0.4 

3.8 3.8 
0.7 0.7 

0.5 * 0.5 * 
0.1 0.1 

2. I 2. I 
0.6 0.6 

17.8 17.9 
1.7 1.7 

0.5 0.5 * 
0.1 * 0.1 * 

0.5 * 0.5 * 
0.1 * 0.1 * 

0.5 * 0.5 * . .. 
Emission Rate, I b 5  0.1 0.1 0.1 

1.1 - 1 P q e 2 o f  16 EIBSWA.XL5 9/8/92 01 tmm rilua wen leu than Ibo dewelion limil. 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION-LUFKIN S o w :  B m  Stock Washer V a t  A PIN: G-4 

_. sourcscoQ: CL-BSWA Date: 4/22/92 EPN: Q-o(.) CIN: 
- 

Run 1 Run 2 Run 3 Avenge 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate. Ibhr 

Conccntntion, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate. Ibhr 

Bromodiehloromethnne 
Concentration, ppmvd 
Emission Rate, Ibhr 

Concatration, ppmvd 
Emission Rate. lbhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rots. lbhr 

Concentration. ppmvd 
Emission Rate. lbhr 

Concatration. ppmvd 
Emission Rate. I t 1 5  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 
Emission Rate. Ibhr 

Terpenes (Unspecified) 
Concentration. ppmvd 

2-Butanone 

cblnrofnnn 

Beazem 

Dimethyl disulIide 

Tnluen 

Ehyl  benzem 

m-, pxylene 

0-Xylene 

C U l l l ~  

P l p h p - P i ~ ~ e ~ ~  

betn-Anenc 

3caren 

0.5 
0.1 

1.1 
0.4 

0.5 * 
0.1 

1.1 * 
0.5 

0.5 
0.1 * 

0.5 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 

0.6 
0.3 

0.5 
0.2 

0.5 * 
0.2 

1.1 

0.5 
0.1 * 

1.1 
0.4 

0.5 * 
0.1 

1.1 * 
0.5 ' 

0.5 
0.1 * 

0.5 
0.2 * 

0.5 
0.2 

0.5 
0.2 * 

0.5 
0.2 

0.5 
0.2 

0.5 
0.2 

0.5 
0.2 

0.5 
0.2 

0.5 I 
o.l 1.1 * I 
0.5 0.4 * I 
1.1 * I 

0.5 O'I I 

0.5 

I 
. 0.5 I 

0.5 * I 
0.5 * I 
0.5 * I 
0.6 I 
0.4 I 

0.2 * 

0.2 * 

0.2 

0.2 

0.2 

o'2 0.5 I 
0.7 o'2 I 
0.3 * Emission Rate,-lb/hr 0.4 ._ 

-1 
I 

Rlo 3 of I6 8IBSWA.XIS 9lUW ollo 01 mom nlucr vcm IOU than tho dctcnion limit. 1.1 - 2 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Brown Skxk Washer V a t  A FIN: G 4  
Sourrr code: CL-BSWA Dale: 4/22192 E P N  04.) CIN: - 

Run I Run 2 Run 3 Avmge 

P-CYmae 
Concentdon. ppmvd 0.5 * 0.5 0.5 * 
Emission Rate, Iblhr 0.2 0.2 * 0.2 

KnomasCarbon 

UnknnwnsasCarbon 

Sum M18 as Carbon, Ibhr 1.4 1.1 1.3 

Concmtdon. ppmvd 36.8 28.5 32.7 

Concentration. ppmvd 2.7 2.0 2.4 

6.8% ....-"."...-- Unknown Compounds % of Total 6.8% 6.1 % 

Total Hydmrarbolls 

.I__._- "".""..." - .... -"-.-I- 

Method 25A Data 

Concmtrntion. ppmvd as C 35.5 34.4 32.3 34. I 
Emission W. lblhr as C 1.3 1.2 1.2 1.2 

COMMENTS 

M I 8  dnh for mn '2 on 4/22/92 ulll rejected bcuurc not cnnaistwl 
with orhcr injdonr .  

Ona or mom values wcm leu than tho d c t c s h  limit. 1.1 - 3 Pap 4 of 16 EIBSWA.XLS 9/8/92 



EMISSION TEST RESULTS - voc I 
' I  

Mill: CHAMPION-LUFKIN Source: Brown Stock Washer Vmt A RN: 0-4 
Sourcscode: CLBSWA Dab?: 4/24/92 EPN 0-W m -. - 

I 
Run 1 Run 2 Run 3 Avange 

I - CALCULATED RESULTS 
Besinning Time lo21 1121 1221 
-- 
Flow Data 

Stack Tempnhus. O F  
Moishlro Conteat, % 

cprbon Dioxide Comeatration. Z 
Volumetric Flow Rate. x10-3 ACFh4 

Oxygm coacsntrotion. % 

102 102 1 
6.9 6.9 

0.0 0.0 
22.0 22.0 

20.8 20.8 1 
Volumetric Flow Rate, ~10.3 DSCFM 19.2 19.2 1 

procesS Operating Conditions 
Production W, ADT p u ~ p h  

H y d r o g e n ~ d e  
iMethod 16 Data 

Concentmtion. ppmvd 
Emission Rate, l b k  

Concentrotion, ppmvd 
Emission Rate. I b k  

Concmtrotion. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rw, I b k  

Concentration. ppmvd 
Emission Rw. I b k  

Methyl mercaptan 

Dimethyl d l d t  

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate, lwhr 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 

Methyl mercaptan 

Ethaml 

Acetone 

2-Roppnol 

10.9 

2.1 
0.2 

2.7 
0.4 

4.2 
0.8 

0.5 * 
0.1 

2.2 
0.6 

19.8 
1.9 

0.5 
0.1 

0.9 
0.1 

0.5 * 

10.9 

2.1 
0.2 

2.6 
0.4 

4.4 
0.8 

0.5 * 
0.1 

2.3 
0.6 

22.0 
2.1 

0.5 
. 0.1 * 

1.9 
0.3 

0.5 * 

10.9 

2.1 
0.2 

2.5 
0.4 

4.0 
0.7 

0.5 
0.1 * 

2.2 
0.6 

19.9 
1.9 

0.5 
0.1 

1.2 
0.2 

0.5 

I 
::; 1 
::: I 
::: I 
::: : I 
::: 1 
20.6 I 

I 
0.5 I 
1.3 I 
0.5 ' I 

2.0 

0.1 

0.2 

Emission Rate, l b k  0.1 * 0.1 0.1 * 0.1 

I 
Rp 6 of 16 BIBSWA.XLS 9/8/92 1.1 -4 ' Om a mom values Iycm l ea  than tb. -tion limit. 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFIUN Source: Enmn Stock Wsshn Veat A FIN: G 4  
sourcs code: CL-BSWA Date: 4/24/92 EPN: 0-W CIN: 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b k  

Bmmodichlorome(hane 
Concentration. ppmvd 
Emission W, l b h  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission W, 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rats. l b h  

Concentration. ppmvd 
Emission Rate, I b h  

Terpenes (Unspecified) 
Concentration. ppmvd 

2-Butan01~ 

chlororonn 

BeIKene 

Dimethyl disulfide 

Toluene 

Ethyl benzMe 

m-, p-Xylene 

+Xylene 

CUmenO 

alpha-PSflene 

bela-Finene 

3-carene 

0.5 
0.1 

0.5 * 
0.2 

0.5 * 
0.1 

1.1 * 
0.5 * 

0.5 
0.1 * 

0.5 
0.2 

0.5 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.8 
0.3 

0.5 * 
0.2 * 

0.5 
0.2 * 

0.5 

0.5 
0.1 

0.5 * 
0.2 

0.5 
0.1 * 

1.1 * 
0.5 

0.5 * 
0.1 

0.5 
0.2 * 

0.5 * 
0.2 

0.5 * 
0.2 

0.5 * 
0.2 * 

1.5 
0.6 

0.8 
0.3 

0.5 
0.2 * 

0.6 

0.5 * 0.5 
0.1 * 0.1 * 

0.5 0.5 * 
0.2 0.2 * 

0.5 * 0.5 * 
0.1 0.1 * 

1.1 * 1.1 * 
0.5 0.5 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 
0.2 

0.5 * 
0.2 * 

1.1 
0.4 

0.5 * 
0.2 * 

0.5 
0.2 * 

0.5 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 
0.2 * 

1.1  
0.5 

0.4 
0.2 

0.5 
0.2 * 

0.6 
Emission Rate. I b h  0.2 0.3 0.2 0.2 

hgm 7 of 16 ElESWA.XLS 9/8/92 
1.1  - 5  Onc of mom values wem le- Uun the delmbn limil. 



EMISSION TEST RESULTS - VOC 
MiU: CHAMPION - L U F m  S o w :  B m  Stock Vmt A FIN: G 4  

I 

pCr -  I 

CLBSWA Date: 4/24/92 EPN G - w  CIN: - -. sounacode: 

Run 1 Run 2 Run 3 Avsngs 

Concentrotion. ppmvd 0.5 0.5 0.5 * 0.5 * 
Emission Rate, lblhr 0.2 * 0.2 0.2 * 

Concentration. ppmvd 34.2 50.9 37.1 40.7 
KnowmasCPrbon 

UnLoowm~carbw 

S u n  M18 P( cerboa. Ib/hr I .3 1.9 1.4 IS 
Cooamtration. ppmvd 0.9 1 .O 0.8 0.9 1 

Unhwroa Canpoundc 'k of Total 2.5% 1.9% 2.0% 
Method S A  Data 

Total Hydmarbom 
Conwtration. ppmvd as C 46.2 55.9 49.4 50.5 I 
Emission Rots, i b k  as C 1.7 - 

COMMENTS 

Ml8dUa for ~n 2 on 4122/92 w u  r c j d  beuusonotca~isknt 
WilhothviIl+iON. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I, 
RI. 8 of 16 EIRSWA.XLS 9/11/92 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: B r o w  Stock Wpsber Vmt B FIN: G-4 
Sourn code: ci-nswe Date: 4/22/92 EPN: G*) cm: - 

Run I Run 2 Run 3 Avenge 

I"-.-.--*__.. .I 

CALCULATEDRESULTS - 
Beginnirq Time 1800 1900 2000 

Flow Data 

... I.-- -.--_ """_ 

Stack Tempraturc. OF 101 101 
Moisture Contmt. 116 6.8 6.8 
Oxygen Conmtdon. S 20.8 20.8 
Carbon Dioxide Concatration. % 0.0 0.0 
Volumetric Flow Rate. x10-3 ACFM 22.0 22.0 
Volumstric Flow Rate. x10-3 DSCFM 19.2 _. 19.2 -... -. 

Process Operating Conditions 
Production Rate, ADT p u l p h  

Method 16 Data 
Hydmgen sulfide 

Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. I b h  

Confentration. ppmvd 
Emission Rate, I b h  

Concentntion, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rata. I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. mmvd 

Methyl mercaptan 

Ethnnol 

Acetone 

2-Ropanol 

10.0 

1.6 
0.2 

2.9 
0.4 

3.8 
0.7 

0.5 * 
0.1 

2.1 
0.6 

11.5 
1.1 

0.5 * 
0.1 * 

1.1 
0.2 

0.5 * 

10.0 

2.1 
0.2 

2.5 
0.4 

3.7 
0.7 

0.5 * 
0.1 * 

2.1 
0.6 

8.2 
0.8 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 

10.0 

1.9 
0.2 

2.8 
0.4 

3.8 
0.7 

0.5 * 
0.1 * 

2. I 
0.6 

8.5 
0.8 

0.5 * 
0.1 

0.7 
0. I 

0.5 * . .. 
Emission Rate. l b h  . -  0.1 0.1 0.1 * 

Ono or 111110 values were ku ltm the detection limit. 1 . 2  - 1 ~ ~ 2 o r 1 6  EIBSWB.XLS 9/8/92 ' 

10.0 

2. I 
0.2 

3.0 
0.4 

3.9 
0.7 

0.5 * 
0.1 

2. I 
0.6 

5.8 
0.6 

0.5 * 
0.1 

0.6 
0. I 

0.5 * 
0.1 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Brown Stock W k  V a t  B FIN: G 4  

I 
,I 
1 

-. W c o d s :  CLBSWB De: 4/22/92 EPN: G-4(b) CIN: - 

Run 1 Run 2 . Run3 Average 

Dimeulyl su l l i l k  
Concalnlion. ppmvd 
Emission Rate, IbAu 

Comtration. ppmvd 
Emission Rote. IbAu 

Concatmtion, ppmvd 
Emission Rote, IbAu 

Conccalnlion. ppmvd 
Emission Rate. IbAu 

BrnmodiehlommethDnc 
Concatration. ppmvd 
Emission Rate, I b h  

Concatration. ppmvd 
Emission Rate, IbAu 

Conccabxtion, ppmvd 
Emission Rote. IbAu 

Concmtration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. IbAu 

Concentration, ppmvd 
Emission Rate. IbAu 

Concmtration. ppmvd 
Emiasion Rate, I b h  

2 - B ~ t a m a ~  

Chlomlorm 

Bermmc 

Dtneulyl disilmde 

Toluene 

Ethyl benzene 

tu-, pXylene 

0-Xylene 

CllmenC 

Plpha-Pinene 
Concmlnlion, pQmd 
Emission Rate. IbAu 

Concatration, ppmvd 
Emission Rate, IbAu 

Conmtration, ppmvd 
Emission Rate. l b h  

Comtntion, ppmvd 

beta-psncne 

3-carrne 

Terpeaa (Umpedfied) 

0.5 
0.1 

1.1 
0.4 

0.5 
0.1 

1.1 
0.5 

0.5 
0.1 * 

0.5 
0.2 

0.5 * 
0.2 

0.5 * 
0.2 

0.5 
0.2 

0.5 
0.2 

0.5 * 
0.2 * 

0.5 * 
0.2 

0.5 * 

0.5 ~0 

0.1 * 

1.1 
0.4 

0.5 * 
0.1 

1.1 
0.5 

0.5 
0.1 

0.5 
0.2 * 

0.5 * 
0.2 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 
0.2 

0.5 
0.2 * 

0.5 
0.2 

0.5 

0.5 
0.1 

1.1 
0.4 

0.5 
0.1 

1.1 * 
0.5 

0.5 
0.1 * 

0.5 * 
0.2 

0.5 
0.2 * 

0.5 * 
0.2 

0.5 
0.2 

0.5 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.2 

0.5 * 

I 
o.l * I 
0.4 * I 
o.l * I 
OS * I 

I 
O" 1 
o.2 * I 
o'2 * I 
o'2 * I 
o'2 * I 
o.l I 
O2 I 
o'2 I 

0.5 

1.1 

0.5 

1.1 

0.5 

0.5 * 

0.5 * 

0.5 * 

0.5 * 

0.4 

0.5 * 

0.5 * 

0.5 ' 

O'* I 
Emission Rate. lblbr 0.2 * 0.2 * 0.2 

I 
*om or mo(ll V d W  wem lrn h Ib. decctioa Iind. 1.2 - 2 Rum J of 16 E1BSWB.XI.S 9/8/92 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Brown Stock Washer VCqt B FIN: G-4 
source code: CL-BSWB Daw 4/22/92 EPN: G-4(b) cm: - 

Run 1 Run 2 Run 3 Average 

PCWW 
Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rats. I b k  0.2 0.2 * 0.2 0.2 

KnowmasCprbon 

UnknnwmiuCarbon 

Sum MlE as Carbon, lbhr  0.6 0.9 0.6 0.7 

Coocmtratioa, ppmvd 17.8 26.2 17.6 20.5 

Concentration, ppmvd 0.0 0.0 0.0 0.0 

Unknown Compounds % of Total 0.0% 0.0% 0.0% 0.0% 

Method 2SA Data 
Total Hydmearbom 

Conceotrotion, ppmvd as C 26.8 26.8 27.9 27.2 
Emission Rate, I b k  C 1.0 1 .o 1.0 1 .o 

i 
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EMISSION TEST RESULTS - VOC I 

!, 

I 
Oxygon Conceuhatioo. I 20.8 ;:A 1 

"" I Mill: CHAMPION - L U "  Sourm: Brown Stock WpEba V a t  B RN: 
CL-BSWB Dsls. 4/24/92 EPN: G*) cm: 
- 

_ _  SouroecoQ: 

~ 

Run 1 Run 2 Run 3 Averoga 

- CALCULATED RESULTS 
Beginning Time I 0 2 1  1121 1221 

Flow Data 

- 

Stack Tempenturo. 'F IO3 103 
Moisture Conteat, !% 7.1 

Carbon Dioxide Conccatration. I 0.0 0.0 
Volumetric Flow Rote. x10-3 ACFM 
Volumetric Flow Rote, x10-3 DSCFM 

22.0 
19. I 

Process Operating Conditions 

Method 16 Data 
Production Rote. ADT pulpilu 

Hydrogen sult%ie 
Concentration, ppmvd 
Emission Rate. Ib/hr 

Conceohation, ppmvd 
Emission Rate. lbilu 

Concentration. ppmvd 
Emission Rob. Ibilu 

Concentration. ppmvd 
Emission Rate. Ib/hr 

Concentration, ppmvd 
Emission Rate. lbilu 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate. lwhr 

Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concoatration, ppmvd 

Methyl mercaptan 

Ethanol 

ACetolk? 

2-hpanol 

10.9 

2. I 
0.2 

4.0 
0.6 

6.5 
1.2 

0.5 
0.1 * 

2.7 
0.8 

13.5 
1.3 

0.5 
0.1 

0.9 
0.1 

0.5 * 

10.9 

2.1 
0.2 

3.9 
0.6 

6.4 
t.2 

0.5 * 
0.1 * 

2.8 
0.8 

13.2 
1.3 

0.5 * 
0.1 

1.0 
0.2 

0.5 * 

10.9 

2.1 
0.2 

3.4 
0.5 

5.6 
1 .o 

0.5 * 
0.1 * 

2.7 
0.8 

10. I 
I .o 

0.5 
0.1 

0.6 
0.1 

0.5 * 

1 
0.2 

0.5 

1.1 

0.1 OS * * I 
0.8 

12.3 

I 
0.5 I 
0.8 

0.5 
Emission Rate. I b k  0.1 0.1 0.1 0.1 

M I  
Rp 6 of 16 l3IESwB.XLS 918192 0- 01 my0 vduu w m  kn tbu IIIE d u e c b  l i d .  1 .2  - 4 
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EMISSION TEST RESULTS - VOC 
M i  CHAMPION - LUFKIN Source: B m  Stock Wrsher Vmt B FIN: G-l 
sourescode: CL-BSWB Date: 4/24/92 EPN: 0-W) m 

Run I Run 2 . Run3 Avernee 

Dimethyl sulfide 
Concmtratick. ppmvd 
Emission Rata, Ibhr 

Cowcatration, ppmvd 
Emission Rata, Ibhr 

Concatdon. ppmvd 
Emission R.te, lwhr 

Concatration, ppmvd 
Emission Rata. lbhr 

Bmmodifhl-elhane 
hcmtntion, ppmvd 
Emission Rata, lbhr 

Concentdon, ppmvd 
Emission Rata. lblhr 

Concatration. ppmvd 
Emission Rate. Iblhr 

Concatdon. ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rata. Iblhr 

Concatdon. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, l b k  

Conmtrntion, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, I b h  

Terpenes (Umpecified) 

Z-Bulanon 

Chlonlfnm 

Bemac 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pXylene 

0-Xylene 

CloneSlC? 

alpha-Pinene 

beta-Pinene 

3-Carene 

0.5 
0.1 

1.1 * 
0.4 * 

0.5 * 
0.1 

1.1 
0.5 

0.5 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 

0.5 
0.2 * 

0.5 
0.2 

1.1 
0.4 

0.6 
0.3 

0.5 
0.2 * 

Concentration. DDmVd 0.5 * 

0.5 * 0.5 
0.1 0.1 

1.1 1.1 * 
0.4 0.4 

0.5 0.5 * 
0.1 * 0.1 

1.1 1.1 
0.5 * 0.5 * 

0.5 * 
0.1 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 

0.5 
0.2 * 

1.3 
0.5 

0.9 
0.3 

0.5 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 

0.5 * 
0.2 * 

1.3 
0.5 

0.8 
0.3 

0.5 
0.2 * 

0.5 * 

0.5 
0.1 

1.1 
0.4 

0.5 
0.1 * 

1.1 * 
0.5 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

1.2 
0.5 

0.8 
0.3 

0.5 * 
0.2 * 

0.5 * . .. 
Emission Rate. lbhr 0.2 ~ 0.2 * 0.2 * 

One or mom values wcne leu Ihm Ihe dcveslion linlil. 1 . 2  - 5 Rp 7 of 16 EIBSWB.XLS 918192 
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SECTION 1.3 VOC QUALITY CONTROL RESULTS 
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QUALITY CONTROL DATA 

I 
I 
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The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The SOUICC test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarbon ITHC) bv MUA 

calibratioq was performed using cer t ikl  propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen hnn a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic Compounds bv M18 

The Calibration c w p  was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by induc ing  methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. 'Ihe ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

r 1 

A calibration curvp was prepared from three standards generated from gravimeUicaUy 
cenifkd permeation devices. The concentration of each standard was recalculated fkom the 
calibration to evaluate the lineariry of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

L m - ~ Q 5 l J u A R s n c  
I l l  W C  11 Sopl0d-r 1992 1.3 - 1 



- BROWN STOCK WASHER VENT A (CL-BSWAI 
THC Quality Control 

(Concentrations in ppm) 

Calibration 

4/22/92 4/24/92 
Theoretical Found % Error Found % Error 

0 
36 
91 
150 

1 0.7 0 0.0 
35 -0.7 36 0.0 
88 2.1 91 -0.8 
151 0.7 150 0.0 

Correlation coefficient 0.9995 0.9999 

Line Study 

Bag sample 

4/22/92 
Analyzer Line % Rec 

142 140 98.6 

4/24/92 
Analyzer Line % Rec 

36 36 100.0 

Nitrogen Blank Not Performed 

1.3 - 2 
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BROWN STOCK WASHER VENT B ICL-BSWB) 
THC Quality Control 

(Concentrations in ppm) 
Calibration 

Theoretical 

0 
36 
91 
150 

4/22/92 4/24/92 
Found % error Found %error 

0 0.0 
35 -0.7 
94 1.9 
148 -1.3 

0 0.0 
36 0.0 
90 -0.8 
150 0.0 

Correlation coefficient 0.9996 >0.9999 

Line Study 

I Bag sample 

4/22/92 I Analyzer Line %Rec 

I 147 139 94.6 

Nitrogen Blank Not Performed I 
I 
I 
I 
I 
I 

4/24/92 
Analyzer Line %Rec 

36 36 100.0 

1.3 -3  
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~ 

BROWN STOCK WASHER VENT A ICL-BSWA) 
-. - 

VOC Quality Control 
(Concentrations in ppm) 

Calibration 

&Q@laQ 
Acetone 
Isopropanol 
Benzene 
Bromodichloromethane 
Toluene 
Ethyl Benzene 
p-Xylene 
o-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p-Cymene 

Nitrogen blank 

Line Study 
I Methanol (1 00 ppm) 

4/22/92 

4/24/92 

Theoretical 
87.7 
04.1 
72.0 
77.8 
60.6 
52.6 
52.5 
52.8 
46.3 
40.4 
40.6 
40.6 
41.3 

4/22/92 
Check Std 
141.2 
77.6 
87.4 
85.0 
60.3 
57.0 
56.0 
56.0 
49.5 
43.2 
51.4 
42.9 
41.2 

% Rec 
161.1 
92.2 
121.3 
110.3 
109.4 
100.3 
106.8 
106.1 
106.9 
106.9 
126.7 
105.6 
99.9 

4/24/92 
Check Std 
112.7 
62.0 
74.2 
86.9 
80.2 
51.5 
50.4 
46.8 
45.9 
40.5 
19.1 
37.8 
31.3 

% Rec 
128.5 
73.0 
103.0 
111.7 
99.3 
98.0 
95.9 
00.8 
99.1 
100.3 
47.1 
93.1 
76.0 

4/23/92 No peaks detected with retention time less 
than 37 minutes 

ec Llne %Roc 

85.8 69.7 81.2 

72.6 80.2 110.5 

1.3  - 4 
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BROWN STOCK WASHER VENT B (CL-BSWBI 
VOC Quality Control 
(Concentrations in ppm) 

Calibration 

A!mku 
Acetone 
Isopropanol 
Benzene 
Bromodichloromethane 
Toluene 
Ethyl Benzene 
p-Xylene 
o-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p-Cymene 

Nitrogen blank 

Theoretical 
87.7 
84.1 

77.8 
72.0 

60.6 
52.6 
52.5 

46.3 
40.4 
40.6 
40.6 
41.3 

52.8 

4/22/92 4/24/92 
Check Std %Roc CheckStd %Roc 

94.0 107.2 86.9 99.1 
87.0 103.4 78.4 93.3 
87.7 121.7 813.2 122.4 
90.3 118.0 86.4 1 1 1 . 1  
59.9 98.9 60.0 99.0 
50.7 96.4 50.8 96.7 
50.4 96.1 50.5 96.2 
48.2 91.3 47.5 90.1 
45.1 97.4 45.2 97.7 
39.1 96.7 39.4 97.5 
39.7 97.9 39.0 96.0 
39.8 97.8 39.7 ' 97.6 
37.2 90.2 37.4 90.6 

4/23/92 No. peaks detected with retention times less 
than 37 minutes 

Line Study GC Line % Rec 
- Methanol (100 ppm) 

4/22/92 102.8 49.0 . 47.7 

4/24/92 87.9 71.1 80.9 

Low recovery possibly due to puncture in bag. 

1.3 - 5 

~~ 



Calibration 

4/22/92 

- BROWN STOCK WASHER VENT A (CL-BSWAI 
TRS Quality Control 

(Concentrations in ppm) 

Hydrogen Sulfide 
Methyl Marcaptan 
Dimethyl Sulfide 
Carbon Disulfide 
Dimethyl Disulfide 

4/24/92 

Hydrogen Sulfide 
Methyl Mercaptan 
Dimethyl Sulfide 
Carbon Disulfide 
Dimethyl Disulfide 

Line Study 

4/22/92 
4/24/92 

Lo Med Hi 

5.4 9.4 14.5 
5.1 8.9 13.8 
7.6 13.2 20.4 
2.5 4.4 6.8 
3.9 6.8 10.5 

Lo M bd Hi 

5.4 9.4 13.6 
5.1 9.0 13.0 
7.6 13.3 19.2 
2.5 4.4 6.3 
3.9 6.8 9.9 

GC h e  
13.6 12.9 

Not Performed 

%Rec 
94.9 

1.: - 6 

Correlation 
coefficient 

0.9971 
0.9988 
0.9997 
0.9978 
0.9995 

Correlation 
coefficient 

0.9862 
0.9908 
0.9958 
0.9933 
0.9920 

I 
I 
I 
I 
I 
I 
I 
I 
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I 
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I 
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BROWN STOCK WASHER VENT B ICL-BSWB) 
TRS Ouality Control 

(Concentrations in ppm) 
Calibration 

4/22/92 

Hydrogen Sulfide 
Methyl Mercaptan 
Dimethyl Sulfide 
Carbon Disulfide 
Dimethvl Disulfide 

4/24/92 

Hydrogen Sulfide 
Methyl Mercaptan 
Dimethyl Sulfide 
Carbon Disulfide 
Dimethyl Disulfide 

Line Study 

4/22/92 
4/24/92 

Lo 

5.4 

7.6 
2.5 
3.9 

5.1 

LO 

5.4 
5.1 
7.6 
2.5 
3.9 

' 'GC 
13.6 

Not Performed 

Mad 

9.4 
8.9 

13.2 
4.4 
6.8 

Med 

9.4 
9.0 

13.3 
4.4 
6.8 

Line 
12.9 

Hi 

14.5 
13.8 
20.4 

6.8 
10.5 

Hi 

13.6 
13.0 
19.2 
6.3 
9.9 

%Roc 
95 

1 .3  - 7 

Correlation 
coefficient 

0.9971 
0.9988 
0.9997 
0.9978 
0.9995 

Correlation 
coefficient 

0.9862 
0.9908 
0.9958 
0.9933 
0.9920 
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SECI'ION 1.4 PROCESS DESCRIPTION AND OPERATING CONDlTIONS 
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BROWNSTOCK WASHER 

Seven batch digesters produce 550 tonlday of kraft pulp. Information on process 
parameters during the tests is provided below. 

Wood Species Pulped: 
Production Rate: 
Active Alkali: 
Sulfidity : 
Cooking Temperature: 
Digester Pressure: 
Kappa No. of Pulp: 
Chip Charge: 
Liquor Charge: 

Southern Pine 
550 TondDay 
6.8 Iblcubic feet 
28% on Total Alkali Basis 
340" F 
100" PSIG 
30 
73,000 Ibs 
6,000 Ibs Active AlkaWCook 

The mill utilizes a three-stage countercurrent vacuum drum system for brownstock 
washing. Each set of three drum washers is covered with a hood. Each hood has two vents 
that are individually vented to the atmosphere. Each hood is equipped with a fan rated at 
38300 ACFh4 at 102" F. Number 1 filtrate tank is individually vented to the sewer. 
Number 2 consists of two filtrate tanks connected with one vent. Number 3 filtrate tank is 
vented individually to the atmosphere. 

Clean condensates consisting of combined condensate from the primary condenser of 
the blowheat system, evaporators, and stripped condensate are used as shower water on the 
washer. Some of the process parameters during the test were as follows: 

Pulp Kappa No.: 30 
Pulp Flow Rate: 550 Tonslday 

Shower Water Flow Rate: 300-500 GPM 
Vat temperatures. 1st: 186-190" F 

2nd: 
3rd: 

Shower Water Temp.: 142-160" F 

I 
1 . 4  - 1 
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BROW NS'TOCK WASHERS 

SHOWEK WATER SOURCE: CONDENSATES - EVAPORATOR. STRIPPER. BLOWHEAT 
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SECTION 2 

LIME KILN WITH NCGs 

(CL-LW1) 

Section 2.1 Emission Test Results - VOC 

Section 2.2 Emission Test Results - VOST 

Section 2.3 Emission Test Results - Miscellaneous 

Section 2.4 Emission Test Results - Metals 

Section 2.5 VOC Quality Control Results 

Section 2.6 Process Description and Operating Conditions 
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SECTION 2 
LIME KILN WITH NCCs 

(CL-LW1) 

The Lime Kiln was sampled while buming noncondcnsible gases (NCOs). Only one 
three-hour period WBJ sampled because of the lack of identifiable peaks on the Method 18 OC. 

Total Hvdrocarbom (M25A) 

Figure 2.1 presents the THC trend for the test period on 30 April 1992. Total 
hydrocarbon conanaatiom (THC) varied generally over the 20 to 35 ppm range with several 
spikes in the 50 ppm range. The THC is suspected to result from unburned natural gas 
(metham) and the kiln exhaust. 

Volatile Organic Comoounds (M16 and M181 

Table 2.1 summarizes the result8 for the Method 16 and Method 18 target compounds, 
and Section 2.1 is a tabulation of the data. No target compounds were identified in the 
M18 analysis on 30 April 1992 and all were reported as nondetcctable (ND). Only hydrogen 
sulfide and dimethyl disulfide were identified in the M16 analyses. 

Volatile Organic S m l i n g  Train NOST) 

Table 2.2 summarizes the result of the VOST sample collected on 30 April 1992. 
Section 2.2 tabulates the nsult8 for target compounds and tentatively identified 
compounds (TIC). 

The VOST analysis is extremely sensitive and is used here to confirm the identity of 
target compounds identified in Method 18 as well BJ attempt identification of other exaaneous 
organic components which may be present, the Tentatively Identified Compounds ~ C S ) .  Of 
the target compounds, chloromethane, benzene. acetone, and carbon disulfide dominated, 
ranging from 0.02 to 0.08 ppm. respectively. As 0.08 ppm corresponds to approximately 
0.015 l b h ,  all identified compounds m well below the detection limit reported by Method 18. 

Miscellaneous Paramtt erg 

Tables 2.3 and 2.4 summarize the results of testing for aldehydes and hydrogen 
chloride. Section 2.3 tabulates the results for each compound. 

No aldehydes and ketones were measured during the testing. A retest for hydrogen 
chloride was performed on 16 September 1992. Hydrogen chloride emission rates were less 
than 1 l b h .  
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Table 2.5 s-s the result of the samples collected for metals analyses. 
Section 2.4 tabulates the results for each compound. Only trace moun*l of copper. lead, 
manganese, and nickel wue  observed in the emissions. 

Voc ou aliw Control Resultg 

The VOC quality control data is tabulated in Section 2.5. An explanation of the data 
is included in the section. Quality control results for other parameters arc included with the 
data summary in the section referenced. 

Process Des crimion and Oa ram ' n Conditiong 

Section 2.6 includes the process operating data as recorded and provided by mill 
personnel. The kiln was stable throughout testing. Process operating data for hydrogen 
chloride retest was taken from 01 May 92 conditions. 
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TABLE 2.1 
SUMMARY OF VOC RESULTS 

Mill: CHAMPION-LUPKIN 
sourcccodc: CLw1 

79-1 CM. 260012 

Source: LimeWoWitbNCOs 
TutDlks: 4/30/!32 
m 79-1 

Stack Temperarmc. O F  I ut$-^ 'I@ . #  
Volumeaic Flow Rate, x10' DSBM I&)' mA U l  

Hctbod 16 Data, lb 
Hydmgm f i d e  
Methyl melcapm ND ND ND 0.1 
Dimethyl fi& ND ND ND 0.1 
cmbon dbulede ND ND ND 0.1 

0. I Dimethyl dirnlede 
Yethad 18 DB@ l b k  

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

ND 
ND 
ND 
ND 
m 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

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

0.1 
0.1 
0. I 
0.1 
0.1 
0.3 
0.1 
0.4 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 . .  

Method 16 RUE Method 18 Dam 
Knowm 09 c. 1~ ND ND ND 0.1 
unkno- 89 c Ibm ND ND ND 0.1 
sum of cmooonds a¶ c. Ibh ND ND ND 0.1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 2.2 SUMMARY OF VOST RESULTS 

Mill: (3HAMpIoKLuPKIN 
souracodc: c!l-LK/l 
FIN: 79-1 BPN: 79-1 

Source: Lime Kih With NCCh 
TestDatea: 5/2(92 
CIN: 260012 

a - 
TIMB 0810 

lolnmctrle Flow 

Stack Temperame, O F  156 

12.1 Volumebic Plow Ruc. x lo' D S m  

~ O p m ~ C O a d l t l a a s  

rvsct c o m ~ d q  Ppm 

Roductioo Rate. T CaOb 6.4 

c h l o n m e ~  0.027 

B ~ ~ h I E  0.001 

Methylene Chloride 0.01 1 

A&- 0.032 

c&on Diwlflde 0.079 

chiorofotm 0.005 

Dimethyl diaulhde 0.076 

Dimethyl && 0.003 

Il-xiexam 0.003 

2-Butanar 0.005 

BromodichloranehIE 0.001 

Be- 0.020 

D i b m m o m e ~  0.001 

Tolnene 0.002 

E~hylbc- O.Oo0 

A-Pincas 0.W 

B-Pincas 0.002 

O.Oo0 PcymeaC 

2 - 5  



I 
I -: TABLE 23 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: CHAhiPION-LUPKm 
Sburacode: U-WI 
FIN: 79-1 ": 79-1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Source: Lime Kiln WI~I  NCGa 
TernDans: 4/30192 5/1/92 
CIN: 260012 

. . .  . . . . .  ... 

Stact Temperahue. OF 

Voluwlric Flow Rate, x lo' D S W  

. . . . . . . . . . . .  ,..,I . . . . . . . .  ., ., . . . .  
Pduclim Rats. t CaOAu '5.7'. ' 6.4'. , ., ' :. a,, . 

ND ND ND 0.1 

&I 4 . r  a1 0. I 

ND ND ND 0.1 

ND ND ND 0.1 

ND ND ND 0.1 

M e e l  LwlmIyl &tam ND ND ND 
Amktn ND ND ND 0.1 

ND ND ND 0.1 

2 - 6  
L P - m L  I 



I 
I -- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 2.4 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: CnAMPION-LUpMN Sourn: Lime Kiln With NO38 
sourcecods: CLeLIUI TeJc Dates: 9/1641 
m 7P1 EPN: AI CIN: 260012 

Volnmctrk Flow Data 

Stack Tempe-, OP 

ND-NtJtIkcccced 
DL - Deataim Lhail 

1- -m 2 - 7  I 



TABLE 2.5 SUMMARY OF METALS EMISSIONS 

MU: CHAhmON-LUpRIN 
sounrcode: CLWI 
FW 79-1 m 79-1 

saonr: LimeKilnwlrbNcos 
Tut Dltes: 5/03192 
m 260012 

Scad: Tcmprnture, OF 

Pnmss opmttq coadwtrm 

. . . . . . . . . . . . . . . producrlw Rae. T CaOb 

ND ND ND 2.4 
ND 2.4 
ND ND ND 2000 
ND ND ND 2.4 
ND ND ND 2.4 

ND . .. ... . 4.9 
2.4 
4.9 
4.9 

ND ND 2.4 
2.4 

ND ND ND 49 
ND ND ND 2.4 
ND ND ND 2.4 



SECTTON 2.1 EMISSION TEST RESULTS - VOC 



EMISSION TEST RESULTS - VOC \I Mill: CHAMPION-LUFKIN Source: Lime Kiln With NCGs FIN 79-1 
-- Sourcscode: CL-LWI Date: 4130192 EPN: 79-1 CIN: m 1 2  

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1546 I646 1846 

Flow Data 

._.___-__. 

Stack Tempernhus, 'F 158 160 159 
Moistum Cootcut. % 18.4 16.8 17.6 
Oxygea Conhtration. % 8.0 8.0 8.0 
Cubon Dioxide ConcmMion, % 16.0 16.0 16.0 
Volumetric Flow Rots. ~ 1 0 ~ 3  ACFM 19.5 15.5 17.5 

13.4 10.9 12.1 Volumetric Flow Rate, ~ 1 0 ~ 3  DSCFM 
I -..I__- "_*___ I. 

Process Operating Conditions - 
Production Rate. T CnOh 

Method 16 Data 
Hydrogen suvide 

Concentration, ppmvd 
Emission Rats, lblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rots. Iblhr 

Methyl mercaptan 

Dimethyl sulfide 

. Carbondisdido 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concmtration, ppmvd 
Emission Rots, l b k  

Concentration. ppmvd 
Emission Rats, I b b  

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 

Methyl mereaptan 

Ethanol 

AeetolW 

2-Ropanol 

6.4 

6.1 
0.4 

0.5 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

1.1 
0.2 

2.4 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 

6.4 

7.3 
0.5 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 * 

1.3 
0.2 

2.4 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 

6.3 

7.4 
0.5 

0.5 * 
0.1 

0.5 
0.1 

0.5 * 
0.1 

1.3 
0.2 

2.4 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 

0.6 

6.4 

6.9 
0.4 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

1.2 
0.2 

2.4 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 * 
Emission Rate, iblhr 0.1 0.1 0.1 * 0.1 * 

Om or mn vdwm w e n  lon Uun tho kw,chn limit. 2 .1  - 1 hga 2 of I6 EIU(I.XLS 9/8/92 



EMISSION TEST RESULTS - VOC I' 

1, 

Mill: CHAMPION-LUFKIN Source: Lime Kiln With NCGa FIN: -- sounncode: CL-WI DUk 4130192 EPN 79-1 CIN: 2;: I/ 
Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentdon. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Bromodichlornme(hane 
Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

2 -B~tanon~  

Cblorofm 

Benanae 

Dimethyl disulfide 

Toluew 

Ethyl benoenc 

m-, p-Xylene 

*Xylene 

Clmrene 

alpha-pillene 

beta-pinme 

3-c- 

Terpenes 0 

0.6 
0.1 * 

1.2 * 
0.3 

0.6 
0.1 

1.2 
0.4 * 

0.6 * 
0.1 

0.6'* 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 
0.2 

0.6 
0.2 * 

0.6 
0.2 

Concentration. ppmvd 0.6 * 

0.6 * 
0.1 

1.2 * 
0.3 

0.6 
0.1 

1.2 * 
0.4 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 

0.6 

0.6 
0.1 

1.2 
0.3 

0.6 
0.1 * 

1.2 * 
0.4 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 
0.2 

0.6 
0.2 

0.6 
0.2 

0.6 

0.6 

o.l * I 
0.3 '3, 
'I 

0.4 ,I: 
I 

o.l I' 
O'l* d 

* 1,' 
1 

O.' I, 
o.z * I, 
o'z * 'I, 
o'2 I' 

1.2 

0.6 

1.2 

0.6 * 

0.6 

0.6 * 

0.6 * 

0.6 * 

0.6 

0.6 * 

0.6 * 

0.6 * 

o.z * i Emission Rate. lblhr 0.2 0.2 * 0.2 * 

~ ~ 3 0 f l 6  etu(t.xLs 9 / s i ~ z  , . I One OT mora valuo we10 tcsa llva h e  d-liorr limil. 2 .1 - 2 



EMISSION TEST RESULTS - VOC 
Milk CHAMPION - LUFKIN Source: tiom Kiln With NCGs FIN: 79- I 

CL-WI Dntc: 4130192 EPN: 79-1 CIN: 260012 

I' 

~ 

Run 1 Run 2 ' Run3 Average 

@plene 
Concentration. ppmvd 0.6 * 0.6 * 0.6 0.6 
Emission Rate. l b k  0.2 0.2 0.2 0.2 * 

KnormsmCPrbOn 

UnknoWlUsJcarbon 
C~ncentntiw. ppmvd 0.0 0.0 0.0 0.0 

Sum MI8 acr Carboa. Ibilu 0.1 * 0.1 0.1 0.1 
Unknorm Compounds Ik of Total 0.0% 0.0% 0.0% 0.0% 

Concatration. ppmvd 0.6 * 0.6 0.6 0.6 * 

- --- 
Method 2SA Data 

Total Hydmcarbom' 
Concatration, ppmvd PB C 30.3 43.7 36.4 36.8 
Emission Rate. l b k  as C 0.7 1.0 0.8 0.8 

COMMENTS 

Moisture was used from field data. 

on0 01 nwm v.Lues vclc leu lhrn h e  detection limit. 2.1 - 3 Fago 4 of I6 EILKI.XU, 9/6/92 



SECIlON 2.2 EMISSION TEST RESULTS - VOST 



EMISSION TEST RESULTS - VOST 

Mi CHAMPION-I" Sourca: Lime Kiln With NCGa Condition 1 
soumcode: CL-WI EPN: 79-1 FIN: 79-1 CIN: 260012 

TARGET COMPOUNDS 
ChlOrOllWiMM 
BmIWllWiMM 
Mcrhyls~e Chloride 
AcUolle 
Carbon Disulfide 
Chlomfom 
TrichlorofluoromcrhPne 
Dimetbyl disulfide 
Dimetbyl sulfide 
n-Hexanc 

Bromodichloromthane 
Trichlorcdlme 
Buurme 
DibromomsthaDs 
Toluene 
Ethylbcazms 
A-PinCIle 
B-PinCIle 

2-B~tpaoa~ (MEK) 

0.622 
0.644 
3.467 
0.231 

5.882 
0.154 
0.207 
0.289 
0.071 

1.271 
0.073 
0.134 
0.022 
0.398 
0.195 

1.137 
0.045 
0.019 
0.075 
1.471 
0.019 

0.059 

0.038 
0.010 

0.017 

1.14 57.05 0.027 
0.05 2.26 0.001 

3.24 0.78 39.15 0.011 
18.88 1.53 76.81 0.032 
0.50 4.96 248.85 0.079 
4.67 0.45 22.62 0.005 

0.61 5.97 299.41 0.076 
0.15 1.13 0.003 
0.25 12.29 0.003 
0.30 15.00 0.005 
0.07 3.56 0.001 

1.27 63.77 0.020 
0.07 3.66 0.001 

0.48 0.17 8.61 0.002 
0.02 1.10 o.Oo0 
0.40 19.97 0.004 
0.20 9.78 0.002 

0.43 0.02 0.93 O.Oo0 PcY-0 ~ 

TENTATIVELY 
ID- CMPDS. 

unsat'd HC (C4H8) 
Siloxane 
Furan 
Hydrocarbon 
subst'd HC 
Aromatic HC 
Aromatic HC 
Hydrocarbon 
Thiophme 
subst'd cyclic HC (ClOH16) 
Dimethyl Trisulfids 
Cyclic HC 
subst'd HC 
Octane 
B u W  
Branched cyclic HC 
subst'd HC 
Ketone. &arm 

0.207 

4.146 
2.177 

0.334 
1.977 

1.866 

1.083 

0.178 
0.154 
0.236 

0.118 
0.023 
0.01 1 

1.49 
1.45 
0.55 
0.43 
0.39 

0.004 

0.12 5.92 
0.23 11.54 
0.01 0.55 
4.21 211.24 
2.24 112.36 
0.02 1.19 
0.02 0.93 
0.35 17.60 
1.98 99.20 

1.87 93.63 

1 .08 
0.00 0.20 
0.18 8.93 
0.15 7.73 
0.24 11.84 

Pap I of4 cLvospL.xLs VISi92 2.2 - 1 



EMISSION TEST RESULTS - VOST 

MU CHAMPION-LUFKIN Sourca: LimsKilnWitbNCGs cwditioa 1 -_ 
sounacods. CL-WI EPN: 79-1 RN: 79-1 CIN: 260012 

DOU): 5IUYZ 
Compound W l - T  W l - T C  WlC Totd CLWI Coot. 

(re) 01s) bs5) Irs O c g / a  @p m) 

SURROGATE STDS 
(% Recovery) 

Tolucnbd8 99.4 107.4 107.0 
1.2-Dichloroethaad4 90.6 87.0 86.8 
Bmrsabd6 87.8 100.0 105.3 

NOTES: 
- T n T s n ~  Air Volums - 0.01993 cum. 
-TC -TsnulClunnd 
C =  Condmsata condensw Vol. 43.0 mL 

hp 2 of 4 CLVosR.xLs 9/5/92 
2 .2  - 2 



Trianglm ~ a b o r a t o r i 8 8  of RTP. Inc. FILE NWE: nn839 SAMPLE ID:  cL-Lm/i vmT/osoz 

801 Capi to la  Orivo 
Ourham. NC 27713 

RP m e :  ICAL 051092 / I C  T 
DATE: 06/01 I 9 2  TLI  I D :  58.027.9 1 

T818PhOM: (919) 544-5728 T L I  PROJ I :  20802 ANALYSIS OATC: 05/13/92 

M E T H O D  8 2 4 0  Q U A N T I T A T I O N  R E P O R T  
i==:E.iiii=..:ifi...i.iD..D......iiiS...==~~~~~==:===~=========~=~==~=:==:=======a=8aa====a=~===~===~~= 

NWC AREA RF SCAN IS10 WT, Ug CODE WAN LIMIT ....................................................................................................... 
1 BromochlorO(..tham 8892 778 1 IS n m  
2 ChlorO(..thuu 0 1.288 0 1  .001 ND . 0 5  

3 8 r O W l t h M 8  0 .a84 0 1  . O O l  ND .os 
4 Vinyl  Chlor iao o i.c.aa 0 1  .001 NO .os 
5 C h l O r O . t h M 8  0 1.221 0 1  .001 NO .05 
8 k t h y l o n 8  Chlorid8 21278 1.279 $115 1 .E22 D .os 
7 k O t M 8  5191 3 0 1  327 1 .e44 0 * os 
e c.r~on ~ i s u i r i . j m  420300 4.629 SO5 1 3.487 e .05 
8 1 . 1 - 0 i c h l o r o . t h 8 ~  0 1.227 0 1  ,001 NO .os  

10 1 . 1 - O i c h l O r w ~  0 4.588 0 1  .OOl  NO .05 
11 t r U W - l ~ 2 - O ~ C h l O r W f k . M  0 1.387 0 1  ,001 NO .05 
12 Chlorofom 10789 3.032 797 1 .231 0 .os 
13 1.2-Dich1orwth.l). 0 3.018 0 1  .001 NO .os 
43 T r i c h l o r o f l u o r m e t h u u  0 1.724 0 1  . O O l  NO .os 
47 c i 8 - 1 . 2 - D i c h l o r a t I u n  0 1.525 0 1  . O O l  NO .05 
57 A l l y l  chlorid. 0 .e32 0 1  . O O l  NO .05 
82 O i m t h y l  d i w l f i d 8  498084 3.151 1087 1 5.882 E .05 
83 DiA.thy1 8Ulfitl8 9298 2.250 515 1 . lS4  0 .os 
85 1od~+~0t)un8 0 2.479 0 1  .OOl NO .05 
88 X . m c t u I  0 14.887 0 1  .001 NO .05 
e8 r m r t - ~ u t y l  mmtnyi m t w r  0 3.758 0 1  .001 NO * o s  
89 Vinyl  B r c a i d .  0 1.017 0 1  .001 ND .05 
70 n-n8xlm 25723 4.852 608 1 .207 0 .05 

14 1 . 4 - 0 ~ f 1 ~ o r o B 8 n t 8 ~  
15 2-8utulon8 
18 1.1, l -Tr iehlorO.fhUU 
17 Carbon T 8 t r a c h l o r l ~  
18 Vinyl  Ac8tato 
19 BrOnOdiCh10rormttun~ 
20 1,Z-Dicnloropmp.rY 
21 C 1 8 - 1 , 3 - 0 i c h 1 0 ~ 1 W ~  
22 T r i c h l o r w t n m  
23 Oibrcaochlorontham 
24 1 . 1 . 2 - T r i C h l ~  
25 B8nr8w 
28 trans-> ,3-Dlckloroprop.n 
27 B r o m f o m  
54 1.4-Dich1ore2-but8n 
80 0ibromowth.l). 

28 ChlorobmZon8-d5 
29 4-Mmthyl-2-Pont~ano 
30 2-Hox- 
31 T8trachlorwth8n8 
32 1 . 1 . 2 . 2 - T o t r u h l o r w ~  
33 T0lU.M 
34 ChloroO*nZm8 

38 Styrmn8 
35 EthylbOnZ8M 

32073 
885 

0 
0 
0 

so10 
0 

0 
0 
0 
0 

193415 
D 
0 
0 

1777 

41588 
0 
0 
0 
0 

14159 
0 

1758 
0 

.024 

. 50s 

.S38 

. S 5 1  

.s40 

. I O 3  

.7so 

.577 

.557 

.292 
1.188 

.E l8  

.354 

. 1 18 

.190 

911 14 
783 14 

0 14 
0 14 
0 14 

1011 14 
0 14 
0 14 
0 14 
0 J 4  
0 14 

850 14 
0 14 
0 14 
0 14 

981 14 

1354 28 
. l a 5  0 28 
.114 0 28 
.425 0 28 
.2s9 0 28 
.E35 1124 28 
,931 0 28 
.477 1388 28 
,913 o ze 

IS 
.289 D 
. O O l  NO 
. O O l  ND 
.001 NO 
.071 D 
.001 NO 
. O O l  NO 
.001 NO 
.001 NO 

. O O l  ND 
1.211 E 

. O O l  NO 

.OOl NO 

. O O l  NO 

.073 D 

I S  
.001 NO 

.001 NO 

.001 NO 
.001 NO 

.134 0 

.001 NO 

.022 E 

.001 NO 

.os 

.05 

.05 

.05 

.os  

.05  

.05 

.05 

.05  

.05 

.os 

.os 

.05 

.05  

.os  

.05 

.05 

.05  

.os  

. 05  

.05  

.05  

.os 

2 .2  - 3 
CODES: )ID = Not ~ 8 t ~ t m a ;  D i Dot8ct.d: e : Emtimatma; IS i I n t e r n a l  Standard 



2.2  - 4 
CODES: NO = Not DetKtmd: 0 D oatwtod; e s Eetimatao; IS : Internal 9tMQ.d 



TRIANOLE LAEORATDRIES Of R I P ,  INC. P I L E  NPMC: HH839 SAMPLE I D :  C L - L K I l  VWT105OZ 
801 C w i t o l e  D r i v e  DATE: 08 /02 /82  / l C  T 
Durham, NC 27713 T L I  PROJ I: 20802 T L I  10: 58.027.9 
Tmlephona: (918) 544-5129 ANALYSIS DATE: 05/13/92 

1 BRANCHCO HYDROCARMU4 
2 BRANCHED I IYDRDCARW 

- 3  TnIOPUCNE - 4 DIMETHYL TRrSULPIDE 
5 S U B S T I M C O  HYDROCARBON 
8 H Y O R D C A R W  

1 BUTANAL 
8 BRANCHED CYCLIC HYDROCARBON 

- 9 SILOXNIE 
10 SUBSTITUTED HYDRCCARW 

1924 
18SO 
818 

1141 
1112 

853 
138 

1148 
1239 
1284 

2119122 
11 1301V 

9981 18 
954)Od 
SS3815 

88998 
38183 
78844 

1OS811 
12OSl8 

1354 
1354 
91 1 

1354 
13S4 
11s 
179 

1354 
1354 
13s4 

.25 

.2s 

.25 

.25 

.2s 

.25 

.25  

.25 

.2S 

.25  

4.148 4 
2.171 f l  
1.917 d 

1.888 
1.083 */ 

.334 / 

.118 I 

.154 

. 2 0 1  - 

.238 

INTERNAL STANDARD IS SCAN I S  AREA I S  I D  

179 51101 1 
'I, 911 128321 14 

1354 121795 28 

2.2 - 5 



Triangim Laboratorimm oC RTP. Ins. u e  tIrpuE. ~ ~ 1 8 3 7  3rpuPLE I O :  CL-LWl VOSTlO502 

801 c a p i t o i a  o r i w  RF FILE: ICAL 051092 / l C  TC 

Ourham. NC 27713 DATE: 08/01/92 TLI 10: S8.027.9 2 
Tmlmphon: (91a) 544-5729 T L I  PROJ .: 20802 ANALYSIS DATE: Osli3/92 

M E T U O D  8 2 4 0  O U A N T I T A T I O N  R E P O R T  

-- 
.ii....fl.ii. =iD=ilP....e.l.D03ESE.-.D.-==*~=================:::==:======~=::==:=====*=============:::= 

NWt? AREA RF SCAN I S I D  AUT, ug CODE WAN LIMIT ....................................................................................................... 
1 Eromchlorc imthMa 3910 771 1 I S  

2 C h l o r O I t t l l l U  22919 1.289 183 1 1.137 C .os 
3 Bromomthanm 807 .984 29s 1 .OM e .os  
4 V inyl  Chlor id8 0 1.838 0 1  . O O l  ND .os 
s chioratnuu 0 1.221 0 1  . O O l  NO .os 
8 W t h y l m  C h l O r i d 8  389 1.279 578 1 . O l B  c .os 
7 Acmtmm 35s .301 Sl8 1 .075 0 .os 
8 C a m  D i . u l f i d .  104228 4.329 497 1 1.411 C .os 
9 i , i - o i s n l o r w t t m m  0 1.227 0 1 .001 NO .os 

10 1 . l - o t c h l o r w t h M a  0 4.588 0 1  . O O l  NO .os 
11 trans-1.2-Otchlorathmnm 0 1.387 0 1  .001 NO .os 
12 Chlorolorn 921 3.052 789 1 .019 E .os 
13 1 . Z - O i C h l o r ~ t h Y W  0 3.018 0 1  . O O l  NO .os  
43 T r i c h l o r o f l u o ~ t h s f u  0 1.724 0 1  .001 NO .os 
47 c i s - 1 . 2 - O i c h l o r a V N n  0 1.525 0 1  . O O l  ND .os 
57 A l l y l  c h l o r i e a  0 .a32 0 1  .002 NO .os 
82 D i m t h y l  d l . U l C l d .  2903 3.151 1084 1 .OS¶ 0 .os 
8s O i u t h y l  a u l f i d .  0 2.250 0 1  . O O l  NO .os 
85 I o d o l t M M  0 2.470 0 1  . O O l  NO .os 
88 I S O c f u u  0 14.087 0 1  . W l  NO .os 
88 Tart-Butyl  l u t h y l  m t h m r  0 3.759 0 1 .OOl NO .os 
89 Ytnyl  8m8idm 0 1.077 0 1  . O O l  NO .05 
70 n-nmxum 2748 4.852 880 1 .038 E .os 

14 i , 4 - 0 t C l u o r o ~ n z m ~  19882 901 14 I S  
1 5  2-BUtMM* 18 .024 755 14 . o i o  e .os  
18 1 . 1 . 1 - T r i C h l O r w t h W  0 .SO9 0 14 ,001 NO . O S  
17 Carbon Tmtruhlor iam 0 .S38 0 14 . O O l  NO . o s  
111 Vinyl  Acmtatm 0 . 555 0 14 .OOl  NO . o s  
19 B r w o d i c n l o r 0 w c k . N  0 .s49 0 14 . O O l  NO . o s  
20 1.2-0ichloroprop.nm 0 .70S 0 14 .a01 ND .os 
21 C i s - l , 3 - D i c h l o m p r ~ n  0 .7SO 0 14 . O O l  NO .os 
22 T r i C h l o r a C N n  0 .s77 0 14 .OOl NO .os 
23 O i b r o m o e n l o r 0 1 t l u m  0 .s57 0 14 . O O l  ND . o s  
24 1 , 1 , 2 - l r l c h l o ~  0 .292 0 14 .001 ND .os 
Z S  Emnzmm 0 1.188 0 14 . O O l  NO . o s  
ze trura-c .3-Dicklompropmm 0 . E l 8  0 14 . O O l  NO . o s  
27 B r o w f o r n  0 .3S4 0 14 .001 ND .os 
54 1 . 4 - 0 i C h l O m - 2 - b U t ~  0 .118 0 14 .002 ND .os 
80 Otbr-tnsfu 0 .190 0 14 .OOl  ND .os 

24 
28 
50 
31 
32 

34 

33 
38 

3a 

Chlorobmnzmn-dS 
1 - U . t h y l - t - P m t ~ ~  
2-Umnumm 
T m t r a c h l o r a t M n  
1 , 1 , 2 . 2 - T m t r a c h l o r w t N M  
Tolumnm 
ChloroBmrmnm 
Ethylbmnzmnm 
S t y r m n  

28002 
0 . l a 5  
0 .114 
0 .42S 
0 .2s9 

1138 .e35 
0 .a31 
0 .477 
0 .a13 

2 .2  - 6 

1341 28 
0 28 
0 28 
0 28 
0 7.8 

1109 2E 
0 28 
0 28 
0 20 

IS 
. O O l  NO 
.OOZ ND 
,001 NO 
.001 NO 
. o i 7  e 
. O O l  NO 
. O O l  NO 
,001 NO 

. o s  

. o s  

. o s  

. o s  

.os 

.os 

.os 

. o s  



T r i a n g l e  L.oorator ima of  RTP, 1%. F I L E  NAME: HH837 SAMPLE I D :  C L - L K I l  VOST10502 

DurhU, NC 27713 DATE: 08/01/92 T L I  I D :  58.027.9 4: -- Tmlaohonm: (919) 544-5729 T L I  PROJ 0: 20802 ANALYSIS DATE: 05/15/92 

8 0 1  C a p i t o l .  D r i v m  RF F I L E :  I C A L  OS1092 /IC TC 

2 . 2  - 7 
CODES: ND = M o t  D m t a c t m d ;  0 = D i t u t m d ;  E : ESt4mat.d; I S  :'Intarnal S t w a r d  



I lrmahlomtnam 
ChlomMnran-d5 

771 32670 1 
1341 81940 26 

2 . 2  - 0 

~ 



Triangle LaWratOrimm o f  R IP ,  I n c .  FILE NAUUE: ACS93 SPYPLE I D :  CL-LK/l VDST/0502 < 
Durham. NC 27713 DATE: 08/01/92 T L I  ID:  SO. 027.9 
801 Capi to la  Dr ive  RF FILE: PIC585 /1C CONDENSATE J 

Tmlmphonm: (919) 544-5729 TLI PROJ I: 20824 SAMPLE VOL: .005 L 

Y E T H O O  8 2 4 0  Q U I N T I T A T I O N  a e ~ o ~ r  DILUTION ?ACTDR: 1 
ANALYSIS DATE: 05/14/92 

i-=i====IED=i--------=------------------ -----==--- ----------- -_------ ------------------i----- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NAUC AREA RF SCAN I S I D  WNC, ug/L COOS QUBN LIMIT ....................................................................................................... 
1 8rO.OEhlOrOlD.tham 2082 778 1 I S  
2 ChlorollathMm 0 1.713 0 1  .28 ND 10 
3 Br-thum 0 1.802 0 1  .3D ND 10 
4 Vinyl  Chloridm 0 2.198 0 1  .22  NO 10 

5 C h l O r W t h U U  0 1.340 0 1  .38 NO 10 
8 Ymthylmnm Chloridm 278 2.085 585 1 3.24 e 10 

7 A c m t o n  880 1.093 S28 1 18.88 D 10 

8 Carbon niaul f idm 122 5.894 503 1 ,so  e 10 

9 1 , l - D i c h l o r m t m n a  0 1.788 0 1  .27 ND 10 
10 1.1-Dichlorathanm 0 4.085 0 1  .12 NO i o  
11  t r a n m - l . 2 - D i c h l o r M t N m  0 1.980 0 1  .24  NO 10 

12 ChloroCorn 724 3.725 797 1 4.87 E 10 

13 1 . Z - D i c h l o r a o t N M  0 3.189 0 1  . l S  ND 10 
43 Trichlorofluorammthum 0 ,905 0 1  .53 NO 10 

48 A c r y l m i t r i l m  0 .e88 0 1  .72 ND 10 

47 c i ~ - l , 2 - D i c h l o r m t h m M  0 9.212 0 1  .22 ND 10 

52 1,S-butadimnm 0 1.235 0 1  .38 NO 10 

S7 A l l y l  c h l o r i d .  0 .941 0 1  .51 ND 10 

82 D i m t h y 1  d i w l C i d .  129 s.055 1080 1 .81 E 10 

83 D i m t h y l  wlfid. 0 2.50s 0 1  .19 ND 10 

88 I a o a t a n m  0 12.174 0 1  .04 ND 10 

88 Tart- l lutyl  mmthyl m t h o r  0 5.208 0 1  .09 MO 10 

89 Vinyl  Brmidm 0 1.558 0 1  .31 ND 10 

70 n-uexme 0 4.07s 0 1  .12 NO 10 

6: 10darth.n 0 2.385 0 1  .20 ND 10 

14  1 , 4 - O i C 1 ~ 0 r 0 W n z m ~  
15 2-8utmone 
18 i . 1 . 1 - T r i c h l o r a t N M  
17 Carbon TatruhlOr ldm 
18 Vinyl  Acmtatm 
19 BromaaichloramthUY 
20 1,2-D1chloroproP.Iy 
21 c ~ ~ - ~ , ~ - D ~ c ~ ~ o ~ o P ~ o P . I Y  
22 T r i c h l o r m t M  
23 0 i b r a w c h l o r O l t h . I Y  
24 1 .l . Z - l r i c h l o r O . t h W  
2s 8mzmna 
28 tranm-i . 3 - D i c h l o r ~ r o p m  
27 8rOOTorn 

5 4  1 . 4 - O i c h l o r o - 2 - W M  
80 D i b r ~ t h M m  

I' 
0 
#\ 

.I, 
1) 
E 28 Chlorownzena-ab 

29 4 - M m t h y l - Z - P e n t ~ ~  
30 2-Hma- 
31 TmtraChlorathmrU 
32 1 ,l , 2 . 2 - l m t r 8 c h l o r ~ t M  
33 1o1u.n 
34 ChlorObmzmnm 

8992 912 14 
0 .084 0 14 
0 .347 0 14 
0 ,420 0 14 
0 1.429 0 14 
0 .490 0 14 
0 .a04 0 14 
0 .937 0 14 
0 . so0 0 14 

0 . e l 4  0 14 
0 . s47 0 14 
0 1.488 0 14 
0 .975 0 14 
0 .429 0 14 
0 .302 0 14 
0 .3SO 0 14 

I S  
1.73 ND 

.32 NO 

.27 ND 

.08 NO 

.23 ND 

.14 ND 

.12 ND 

.22 NO 

.18 ND 

.2D ND 

.07 ND 

. I 1  ND 

.28 ND 

.37 ND 

.32 ND 

10 
10 

10 

10 
10 
10 
10 

10 
10 
10 

10 

10 

10 
10 
10 

11057 
0 

0 
0 

0 
93 

0 

2 . 2  

13S8 28 IS 
,737 0 28 .12 ND 10 
. 509 0 28 $18 NO 10 

.341 0 28 .27 ND 10 

.741 0 28 .12 ND 10 

. E 7 0  1128 28 .4a  e 10 

1 ,000 0 28 .os NO 10 

9 



35 Ethylbm7Zmm 
38 9 t y m  
37 o - x y 1 H I  
38 .-/p-xy1.w 
49 1,Z OichlorOMntm 
50 1 , 2 , 3 - T r i c h 1 0 r o o m ~ . n  
51 1.3 0iChlorOD.nZm 
S3 1.4 OISnlOrOb.nt8lW 
58 A - P I M W  
58 B - P i l U M  

59 cuwm ( isopropylbmntm)  
84 e t n y l  mmthurylatm 
87 p - c y . m  

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

185 

.571 
1.109 

.8TT 

. e55  

.777 

. I 4 3  

.so9 

.772 
1.184 
1.255 
1.824 

.781 
1.721 

0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 

1952 28 

.18 NO 

.08 ND 

.13 NO 

.14 NO 

.12 NO 
. I 7  NO 
.10 NO 
.It ND 
.08 NO 
.OT NO 
.08 NO 
.12 NO 
.4s e 

10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

I 



TRIANGLE LABORATORIES OF RTP. INC.  FILE NAME: ACSW s w u  IO: c L - L K / i  VOST/OSO~ 

8 0 1  C M i t O l a  O r i v m  DATE: 06/02/92 /1C CONDENSATE 

OurInm, NC 2 7 7 1 3  T L I  PROJ S: 2 0 8 0 2  T L I  I O :  56.027.9 

TmlaDhoM: ( 9 1 9 )  S 4 4 4 7 2 9  ANALYSIS DATE:OS/14/92 SAMPLE VOL: .DO5 L 
D I L N  PACT0R: l  

Bro .ou l1  o r m m v u n m  
C h l o r o b m n s m - d S  

2.2  - 11 



SECllON 2.3 EMISSION TEST RESULTS - MISCELLANEOUS 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Milk CHAMPION - LURUN h u m :  Lime Kiln With NCGs FIN: 79-1 
Sourcecode: CL-WI Date: 4130192 EPN: 79-1 CIN: 260012 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 
T i w  ISM 1816 

Flow Data 
Stack Tempmhlrs. "F 
Moisturn Gmtcat, % 

Carbon Dioxide Concu~tration, % 
Volumetric Flow Rate. ~10.3 ACFM 

oxygea Concmtration. % 

158 160 
18.4 16.8 
8.0 8.0 

16.0 16.0 
19.5 15.5 

159 
17.6 
8.0 

16.0 
17.5 

- Volumetric Flow Rots; x10'3 DSCFM 

Production Rate, T CaOlhr 6.4 

Fonnnldehyde 

13.4 

Process Operating Conditions 

Miscellaneous Parameters 

Concaitratiw, ppmvd 0.5 * 
Emission Rate. lblhr 0.1 

Coocmtrption, ppmvd 0.6 
Emission Rate, Ib/hr 0.1 

ConcuItrption, ppmvd 0.5 * 
Emission Rots. I b k  0.1 * 

Concu~tration, ppmvd 0.5 * 
Emission Rate, l b k  0.1 * 

Coaceatratiw. ppmvd 0.5 * 
Emission Rate, I b k  0.1 * 

Concmtration. ppmvd 0.5 * 
Emission Rate. l b k  0.1 * 

Coocmtntiw, ppmvd 0.5 * 
Emission Rots. lblhr 0.1 * 

Gmcmtratim, ppmvd 0.5 * 
Emission Rate, l b k  0.1 * 

Acetaldehyde 

A s t o m  (Impinged 

Astophenom 

2-Butsmne (Impingfr) 

Methyl isobulyl keiom 

AaOkin 

LkW&kh~fk 

10.9 12. I 

6.4 6.4 

0.5 * 
0.1 * 

0.6 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS I 
m: \I 

Mill: CHAMPION-LUFKIN Source: Lim Kiln With NCGs FIN: 79-1 
SourosCods: CL-WI DDU: 5\1/92 EPN: 79-1 cm: -- 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 1 
BeRilmiw Ti 2207 
Flow DBta 

Strck Tempentum. 'F 
Moisturs Contat. IZ 
Oxygta Conceotrntion, !6 
Carbon Dioxide COrrantrPtion. % 
Volumabic Flow Rate. ~10.3 ACFM 

156 
25.0 

8.0 
16.0 
19.1 

156 
25.0 

1::: 
.19.1 

~~~~~~~~~ ~ ~ 

Volumetric Flow Rate. ~10.3 DSCFM 

Production Rate, T CaOlhr 5.7 5.7 

Fonnaldebyde 

12.1 

Process operating Conditiom 

'I 
o.l * 1, 
o.l * I 
o.l 1' 
O.l E 

I' 
1. 
E 

Miscellaneous Parameters 

Concmtration, ppmvd 0.5 * 0.5 
Emission Rate. lblhr 0.1 

Concmtration, ppmvd '0.5 0.5 
Emission Rots. lblhr 0.1 * 

Concmtration. ppmvd 0.5 . 0.5 * 
Emission Rate, Iblhr 0.1 

Coacmtration. ppmvd 0.5 0.5 
Emission Rots, lblhr 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rote, lblhr 0.1 0.1 * 

Concentration, ppmvd 0.5 * 0.5 
Emission Rate, lblhr 0.1 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate. I b k  0.1 

Conceatmtim, ppwd 0.5 0.5 * 
Emission Rate. l b k  0.1 0.1 

Aataldehyde -. 

Aeetwe(Im~in8u) 

Aeetopbmwe 

Z-Butawne (Impiqgs) 

Methyl isobutyl ketone 

A d &  

0.1 * 
M d e b y d e  

T 
Fa- J of 12 Olu(l.XLS 12/17/92 2.3 - 2 on0 01 mom v d u s  WOIV kn th.n tbo dewtian limit. 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LURUN Source: Linm Kiln With NCGs FIN: 79-1 

1 
I,-- Sourcecods: CL-Wl Dw: 9/16/92 EPN 79- 1 CIN: 260012 

Run I Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Bqhling T i w  92 1 1025 8, FlowData 

I 
s 

Sk k  Tempersture, O F  163 161 162 
Moishvs cwtaat. % 34.6 33.0 33.8 
O x y p  Coacmtrntioa. 96 9.6 9.8 9.7 
Cahm Dioxida Concatration. % 15.0 15.0 15.0 

Volum&c Flow Rata, x10-3 DSCFM LO. 1 10.0 10.1 

Reduction W. T & O h  5.7 5.7 5.7 5.7 

Hydrogcnehloride 

Volumebic Flow Rata. x10-3 ACFM 18.2 17.6 17.9 

Process Operating Conditions 

MiseebwousWrameters 

Concentrabm. ppmvd 0.4 0.3 0.3 0.4 
Emission Rw. lblhr 0.1 * 0.1 * 0.1 * 0.1 * . 



SECTION 2.4 EMISSION TEST RESULTS - MlT"AE3 



I -- C h a p i m - L u f t i n  
Lime k i l n  

R U I  1 
S q l e  vol- (DSCF)--------- 50.86 
source VO\'FLOU (oscFM)------ 11400 

fII.BW C M C  .Mass R t .  Oetec t im  Dot L i m i t  Dot L im i t  
Ant (us) ( Ib /DSCf)  ( \b/hr) Limlt(ug) (IblDSCf) ( lb /hr )  

Antinmy 
Arsenic 
Bar i rn  , 
Beryl I im 
C & i r n  
Chranirn 
C o p p r  
L e d  
Man#M.e 
Mercury 
Nickel  
Phosphorus 
Si lver  
Seln iun  
Thal l iun 

Sb 
Ais 

Ba 
Be 
Cd 
C r  
cu 
Pb 
Mn 
IIS 
N i  
P 
A@ 
so 
TL 

. . . . . . 
13 

1269 
31 

10 
. . . . . 

O.OE*OO 
O.OE*OO 
O.OE+OO 
0. DEI00 
O.OE+OO 
O.OE*OO 
9.3E-10 
9.1E-08 
2.2E-W 
D.OE+OO 
7.1E-10 
O.OE+OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 

O.OE*OO 
O.OE*OO 
O.OE+OO 
O.OE.00 
O.OE*OO 
O.OE+OO 
ALU& 
ASku 
l5€2L 

LW& 
D.OE*OO 

o.oE+oo 
O.OE*OO 
O.OE*DO 
O.OE*OO 

5 
5 

4000 
5 
5 
10 
5 
10 
10 
5 
5 

100 
5 
5 
5 

3.6E-10 
-3.M-10 
2.E-07 
3.H-10 
3.6E-10 
7.1E-10 
3.6E-10 
7.lE-10 
7.lE-10 
3.M-10 
3.6E-10 
7.1E-09 
3.6E-10 
3.6E-10 
3.6E-10 

2.4E-04 
2.U-04 ' 
2.OE-01 ' 
2.4E-04 
2.4E-01 
4.9E-04 
2.LE-04 
b . E - 0 4  
&.E-04 
2.4E-04 
2.4E-04 
4.9E-03, 
2.4E-04fl 
2.W-04 
2.4E-01 ' 

R U I  2 
S a p l o  volum (OSCf)-------- -  30.41 
source vot FLw (DScfM)- - - - - -  11200 

FII*BII C m c  Mass Pt. D e t e c t l m  Oet L im i t  Dot L i m i t  
Ant (up) (\b/OSCF) (Ib/hr) Lirnit(ug) (IblDSCf) (Ib/hr) 

Antimony 
Arsenic 
Barlua 
Bery lL i rn  
c&im 
Chranim 

Lead 
MangMSse 
Mercury 
wickel 
Phosphorus 
Si lver  
Selenirn 
T h a l l i r n  

C g p e r  

Sb 
A5 

B. 
Be 
Cd 
C r  
cu 
Pb 
W l  

w i  
P 
A9 
Se 
TI 

. 
6 . . . 

1700 
50.3 

5 
. 
. . . 

O.OE*OO 
4.3E-10 
O.OE+OO 
O.OE+OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 
1.2E-07 
3.6E-09 
O.OE+OO 
3.6E-10 
O . O E 4 0  
O.OE*OO 
D.OE*OO 
0.DE.ao 

D.OE*OO 

O.OE+OO 
O.OE+OO 
O.OE*OO 
O.OE+OO 
O.OE*OO 
Am& - 
amb 

D.OE*OO 

O.OE+OO 
O.OE*OO 
O.OE*OO 
O.OE+OD 

5 
5 

4000 
5 
5 

10 
5 
10 
10 
5 
5 

100 
5 
5 
5 

3.6E-10 
3.6E-10 
2.9E-07 
5.M-10 
3.6E-10 
7.2E-10 
3.6E-10 
?..?E- 10 
7.2E-10 
3.6E-10 
3.M-10 
7.2E-W 
3.G-10 
3.G-10 
3.6E-10 

1 
2.4 - 1 

2.4E-04- 
2.4E-04 
1.9E-01- 
2.CE-04 
2.4E-01 
&.E-04 - 
2.4E-04 
4.E-04 
4.E-04 
2.4E44g 
2.4E-04 
4.E-03- 
2.a-04 Lr 

2.4E-04 b 
2.4E-04 / 

'I 

J : \A502\68L80 1 0 1 \UT LSCL 



M E T A L S  C A L C U L A l l O Y S  

Client: TPlEC 
Locotion: chqlon-Lufk in  

YESTQl Projact Yo.: 6M8-01-01 
Source: LK 

IYPUT DATA 

Rm Y h r  1 2 3 M a n  
Dote 5/3/92 5/3/92 
T i m  B O S M  1000 1150 

1110 1255 .-. 1Im En&d 
smplinp T i m ,  .In (Theta) 60 60 60 
stack D i e t e r .  In. ( D i e d  56 56 56 56 
Baramtric Pressure, in. Hg (Pb) 30.03 30.03 30.03 
stnt ic Pruasure, in. n20 ( P i ! )  -0.12 -0.12 -0.12 
Pitot  Tube CoOfflCient (CP) 0.84 0.84 0.84 
Meter Correction Factor (Y )  1.010 1.010 1.010 
 ode D i e t a r ,  In. (On) 0.37s 0.375 0.315 
Metor Volum,  f t 3  (Vn) 31.370 31.091 31.231 

a7 
0.925 

Meter Taprature,  *F ( t m )  
Meter Orl f ice Pressur*, in. H 2 0  (De l ta  W )  0.961 0.908 
V O l M  nm C 0 l l . s t . d .  aL (VLC) 225.6 216.3 220.9 
COZ Concentration, X (a!) 15.5 17.2 16.4 
02 Emcentretion, X (02 )  12.0 12.0 12.0 
Average Sq R t  Val0 ned,  (in. nm)% ((Delta P)^K)aW 0.2856 0.2803 0.2830 
Stask Tmpnrature. .f (t.) 160 160 160 
Total Metals Collated, ug 2.3 2.2 2.3 
miatura Fraction ( a t  Saturation) (Bw) w w MA 

_ _ _  _ _ _  

@ @  

WLNUIED DATA 

Stack Area, f t -2  (AS) 16.80 16.80 16.80 16.80 
Stack Pressure, In. ng (PS) 30.02 30.02 0.00 20.01 

Standard Yater Volum, fc-3 (Vustd) 10.610 10.181 0.OOO 6.930 
Moisture Fraction (Moosurd) (BW) 0.256 0.251 ERR ERR 
Moisture Fractlon (louar utlmsu) (Bw) 0.256 0.251 ERR ERR 
Mol. Ut. of Stack Gu, LWlb-mle (WE) 27.6 27.9 ERR ERR 
Avernga Stack Ou Valodty, f c l s a  (YE) 17.7 17.3 ERR ERR 

4 1.75E101, ERR ERR 
ERR 
ERR 

ERR 
Isok imt ic  S m p l l n p  Rata, X ( X i  ) ERR 
Metals Concacratlm, lWf t ^3  (.&E-10 1.5%-10 ERR ERR 

s t m  *.tu VOIU, w s  4 (Vmptd) o.oO0 20.422 

stack cas FLOW a Stack cod. ft41min (pa) 
stack o.. r t r f . ( rco l r ,  f v 3 M n  (0s) 

i :\dO3\stnbrd\n*tals.ukl 

1 . 4  - 2 

1 
I 
I 
4 
I 
I 
‘I 
I 
c 

I, 
E 
1 
1 
I 
I 
I 
I 
T 

i 



1. 
4 -- 

I 

BLnlrs for the Mulrimtmls Traln. Thres btanks uer. collected 
during the study. (*a una collected 
a t  Chapla-Luf t ln  end tw a t  ChsPpion-Sheldon. 
Thn. blnlrs Wrm usad t o  correct a i l  smpt.8. 

Anriamy 
Arsenic 
Bariua 
B.ry l l lua  
C&im 
Chrmiu 
Cqp.r 
L e d  
M a r e M m .  
Mercury 
Nickel 
Phosphorw 
S i  Lver 
S S l e n l U  
T h a l l i u  

CL Blank  
Fronttug) 

Sb 0.7 
A. 3.9 
Bm 2676 
B. 0.2 
Cd 0.5 
C r  v.4 
CU 1.6 
Pb 10.8 
*n 4.4 
up 0.4  
N i  2 .  

P 22.6 
I o  8.3 
5. 0.5 
T I  1 

C f  B1k 1 
rrmr(ug) 

0.5 
0.8 

z *  
0.2 
0.4 
1.2 
1.5 
0.3 

1 '  
0.4 

2 .  
50 

0.7 
0.4 
0.5 

CS 81k 2 
Frat(w) 

0.5 
0.8 

3742 
0.3 
1.4 
9.3 
1.5 
5.2 
4.5 
0.4 
2. 

0.7 *, 
0.4 
0.7 

53.4 

Frmt 
B l k t w )  

0 .  
1 

20?3 
0 .  
0 .  

0 .  
6.6 

5.b 
3.1 

0 .  
0 .  

0 .  
0 .  
0 .  

51.7 

The b i d s  v a l u  R- that the w l v t i c a l  value yu Lea8 than th. 
d.t.ctim l i m i t  fo r  thm vuly. ls.  The f r a t  and the back blmk (right c o l u l )  
uas d.v.lopd frcm thm werag. for m8t m t l l s .  
was nor used km. It uas uvrpleinably high. 

The 8.3 ug fcm the EL blank 

millmy 
Arsenic 
Barirn 
BerylLim 
cadniua 
chraniua 

L e d  
W a q a n . . .  
mercury 
Mickei 
PhosfhOrw 
Sllver 
felenllm 
Thal l im 

C o p p . r  

CL Blank 
Becttuu) 

Sb 1 .  
A8 1. 
8. 3.8 
0. 0.4 
Cd 0.8 
C r  2.3 
CU 2.9 
Pb 1.5 
Mn 1.9 
no 0.8 
Y i  3.8 

P 1M 
AS 1.3 
S. 1. 
T I  1.v 

CS B l t  1 
Buk(ug) 

1. 
0.5 
0.4 
0.4 
1.4 
2.4 

3 .  
0.4 

2 .  
0.8 
4. 

100 
1.4 
0.8 
0 .4  

CS B l t  2 
B u M W  

0.7 
0.3 
2.6 
0.3 

1 
1.6 

2. 
0.6 
1.3 
1.1 
2.6 
26 

0.9 
0.5 
0.3 

2.9 - 3 

B u t  
Blt(w) 

0 .  
0 .  
0'  
0 .  
1 
0 .  
0 .  

0 .  
0 .  
0 .  

100 
0 .  
0 .  
0 .  

0.8 



TRIANGLE LABORATORIES of RTP, INC. 
Po BOX 13485 

RTP, NC 27709 

Project: 20793 
Weston 

Overview 
This proj t i  V lv 

Date in: 05-May-92 
Dateout: 04-Jun-92 

CASE NARRATIVE 

s the analysis of 7 Multi-Metals Trains, 
of which one is a Blank Train, for Ag, As, Ba, Be, Cd, Cr, Cu, Hg, 
Mn, Na, Nil P, Pb, Sb, Se, and T1. The Multi-Metal analysis was 
conducted according to the protocol described in sections 5-7 of 
the EPA Draft Document "Methodology for the Determination of 
Metals Emissions in Exhaust Gases from Hazardous Waste Incineration 
and Similar Combustion Processes." In addition to the Multi-Metal 
Trains one liquid (DI H20) sample was submitted to be analyzed with 
the Blank MMTL Train, but did not require any digestion. 

PreDaration 
Samples were prepared by microwave and hotplate digestion, as . .  

required-by the contract. A detailed flow chart of the procedure 
is included in the report showing the volumes received and used for 
all analyses. 

Analvsig 
Ba, Be, Cd, Cr, Cu, Mn, Ni, P, and Ag were determined by 

Inductively Coupled Plasma (ICP) Emission Spectroscopy. Sb was 
determined by Graphite Furnace Atomic Absorption (GFAA). As, Se, 
Pb and T1 were analyzed by Methods of Addition(MSA) on the GFAA. 
Na was determined by Flame Atomic Absorption(FLAA). Hg was 
determined by Cold Vapor AA. 

Results 
The Sb post digestion spikes for the FH and BH samples on the 

GFAA were the only %recoveries that were within control limits. 
As, Pb, Set and T1 were reanalyzed by Method of Standard Addition 
on the GFAA per method requirements due to the fact that the post 
digestion spikes f o r  these analytes were not within control limits. 
Only Pb was detected in the PBW, but the amount detected is not 
significant in comparison to the amount of Pb detected in the 
samples. The Pb Train Blank results may be biased slightly high 
due to the Pb detected in the PBW. 

The Fw As and Ba results can be mostly attibuted to the 
amounts detected in the Train Blank. It is possible that the Ba 
results in the FH samples and Train Blank may be due to the amount 
of Ba indigenous to the glass fiber filters. 

The XRPD for the duplicates were within control limits for all 
samples in which Hg was detected, except LK/2 FH and RF/2 E. In 
these cases, as well as when Hg was detected in the sample and not 
in the duplicate or in the duplicate and not in the sample, the 
XRPD is not considered to be a signifcant QC parameter, because the 
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concentration is less than four times the detection limit. 

bias the Hg detected in the FH/BH samples slightly high. 
Hg was detected in the blank for the FH/BH Hg analysis and may 

. 
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TRIANGLE LABORATORIES of RTP, INC. 

TLI PROJECT t20793 

CLIENT SAMPLE IDENTIFICATION: 

MMTL TRAIN It1 
l.CL-SDTV/lMETL/0429/1 FH 
2.CL-SDTV/lMETL/O429/1 BH 
3.CL-SDTV/lMETL/0429/1 D 
4.CL-SDTV/lMETL/O429/1 E 
5.CL-SDTV/lMETL/0429/1 F 

MMTL TRAIN #3 
l.CL-LK/lMETL/0503/1 FH 
2.CL-LK/lMETL/0503/1 BH 
3.CL-LK/lMETL/0503/1 D 
4.CL-LK/lMETL/0503/1 E 
5.CL-LK/lMETL/0503/1 F 

MMTL TRAIN #5 
leCL-RF/1METL/0430/1 FH 
Z.CL-RF/lMETL/O430/1 BH 
3.CL-RF/lMETL/0430/1 D 
4.CL-RF/lMETL/0430/1 E 
5.CL-RF/lMETL/0430/1 F 

I MMTL TRAIN #2 

Z.CL-SDTV/lMETL/O429/2 BH 
.l.CL-SDTV/lMETL/0429/2 FH 

3.CL-SDTV/lMETL/0429/2 D 
4.CL-SDTV/lMETL/0429/2 E 4 
5.CL-SDTV/lMETL/O429/2 F 

MMTL TRAIN t4 
l.CL-LK/lMETL/O503/2 FH 
2.CL-LK/lMETL/0503/2 BH 
3.CL-LK/lMETL/0503/2 D 
4.CL-LK/lMETL/0503/2 E I 
5.CL-LK/lMETL/0503/2 F 

MMTL TRAIN #6 ' 

l.CL-RF/lMETL/0430/2 FH 
2.CL-RF/lMETL/0430/2 BH 
3.CL-RF/lHETL/0430/2 D 
4.CL-RF/lMETL/0430/2 E I 
5.CL-RF/lMETL/0430/2 F 

I 

3 

BLANK TRAIN 
1 .CL-BLANK FH 
2. CL-BLANK BH 
3.CL-BLANK DI H20 
4.CL-BLANK E 

i 
I 
I 
1 
1 
I 

I 



TRIANGLE LABORATORIES of RTP, INC. 

INORGANICS ANALYSIS REPORT 
PAGE 1 OF 2 

TLI PROJECT # :  20793 
CLIENT: WESTON 
DATE RECIEVED: 05/05/92 
DATE REPORTED: 06/04/92 

RESULTS REPORTED IN TOTAL ug 
CLIENT **=USA 
SAMPLE ID Ag As** Ba Be Cd Cr cu Mn 

SDTV/1 FH < .700 3.79 2231 < . Z O O  1.20 8.34 5.89 11.1 
SDTV/1 BH < .906 1.07 3.88 < .259 < .518 < 1.55 9.61 11.5 

SDTV/2 FH < .700 3.37 2759 < .200 .737 6.18 6.89 13.3 
SDTV/2 BH < .a63 1.04 3.78 < .247 < .493 < 1.48 < 1.85 2.20 

LK/l FH 4.00 2.63 2071 < .200 1.03 15.2 3.19 32.5 
LK/1 BH < .875 1.93 3.32 < .250 < . 500  < 1.50 9.74 1.36 

LK/2 FH .768 4.14 2809 < .ZOO 1.16 9.46 3.56 45.9 
LK/2 BH < .875 3.16 < 2 . 5 0  < .250 < . 500  < 1.50 < 1.88 7.46 

RF/1 FH < .700 4.49 3273 ,234 .440 12.0 2.43 6.91 
RF/1 BH < .863 .690 < 2.47 < .247 2.38 2.30 53.7 2.65 

RP/2 FA < .700 4.86 2629 < .200 .553 7.36 < 1.50 7.36 
RF/2 BH < .863 .740 2.96 < ,247 1.28 3.25 3.34 7.25 

'.==11===1===103====1115==13=111===============~=============================== 

BLANK FH 8.34 3.86 2476 .206 .480 9.42 1.59 4.43 
BLANK BH < 1.34 < .955 < 3.82 < .382 .795 < 2.29 < 2.86 < 1.91 
BLANK DI H20 < 3.22 < 1.15 < 9.20 < .920 < 1.84 < 5.52 < 6.90 < 4.60 

PBW ug/L <7.00 < 5 . 0 0  <20.0 <2.00 (4.00 <12.0 < 1 5 . 0  <10.0 

CLIENT 
SAMPLE ID Na Ni P Pb** Sb Se** T1** 
D:l=IDD3Df=IIES==IID==111311==1-==11-111====~================== 

SDTV/l FH 
SDTV/l BH 

SDTV/2 FH 
SDTV/2 BH 

LK/1 FH 
LK/1 BH 

LK/2 FH 
LK/2 BH 

RF/1 FH 
RF/1 BH 

RF/2 F€I 
RF/2 BH 

BLANK FH 
BLANK BH 
BLANK DI H20 

PBW ug/L 

46,100 2.04 74.8 36.9 9.85 < . 5 0 0  < 1.00 
435 < 2.59 140 3.12 < .647 < .647 < 1.29 

74,700 < 2 . 0 0  28.7 34.3 .920 < .500  2.29 
226 < 2.47 130 2.55 < . 616  < . 6 1 6  < 1.23 

54,800 9.61 43.6 1270 1.62 < . 500  < 1.00 
245 < 2.50 129 5.05 < .625 < .625 < 1.25 

61,100 5.10 38.9 1712 1.21 < ,500 2.79 
303 < 2.50 141 2.23 < .625  < .625 < 1.25 

55,800 < 2 . 0 0  30.5 38.2 .660 < .500 < 1.00 
293 < 2.47 159 2.50 < .616 < . 616  < 1.23 

48.800 < 2.00 31.4 11.2 .a90 < .500 < 1.00 
356 < 2.47 124 1.82 < .616 < .616  < 1.23 

37,600 < 2 . 0 0  2 2 . 6  10.8 .720 < .500  < 1.00 

168 < 9.20 127 1.50 < 1 . 1 5  < 1.15 < 2.30 
304 < 3.82 188 1.53 < .955 < .953 < 1.91 

<500 < 2 0 . 0  (200 2.8 < 5 . 0 0  C5.00 <10.0 
2.4 - 7 



TRIANGLE LABORATORIES of RTP, INC. 

INORGANICS ANALYSIS REPORT 
PAGE 2 OF 2 

Hg RESULTS 

FH/BH PBW 
IMPINGER PBW 
5-4 RECHECK PBW 
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DESCRIPTION OF ABBREVIATIONS 

ICV-Initial Calibration Verification 
ICB-Initial Calibration Blank 
CCV=Continuing Calibration Verification 
CCB-Continuing Calibration Blank 
PBW=Preparation Blank Water 
PBS-Preparation Blank Soil 
LCS=Laboratory Control Sample 
ICSAsInterference Check Sample( Solution A) I-Initial F=Final 
ICSAB-Interference Check Sample(So1ution AB) I=Initial F=Final 

Solution A contains common interferents, while Solution AB 
contains the interferents plus the analyte in question. 

CRDLSContract Required Detection Limit (for CLP) 
IDLsInstrument Detection Limit 
CRI-CRDL Standard for ICP I=Initial F-Final 
CRA=CRDL Standard for AA I-Initial F-Final 
XRPD-Relative Percent Difference 
XREC-X Recovery 
SPR=Spike 
AUT-Amount 
BLK=Blank 
USA=Uethod of Standard Additions 

. . 

2.4 - 9 
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CALCULATIONS 

MMTL TRAINS( ICP h GFAA) : 

TOTAL ug = run/ L1 * (mL T V/mL USED 1 * (mL FV * DFL 
MMTL TRAINS(FLAA1: 
TOTAL ug = .fuP/L1 * (mL T V/mL USED) * (mL FV * DFZ 

1000 

FV=FINAL VOLUME DF=DILUTION FACTOR 
WT=WEIGHT TV=TOTAL VOLUME 

BV=BEGINNING VOLUME 

%a 

MMTL Trains: 

TOTAL ug = * (ml FV/ml aliauot 1 * .1L * (DFZ 
MMTL Impingers: 

TOTAL ug = b / L 1  * (ml T V/ml aliauot) * .1L 4I (DFl 

- DR I XRPD = l S R  
(SR + DR)/2 

* 100 

XREC = SSR - S a  * 100 
SA 

SR=SAMPLE RESULT DRnDUPLICATE RESULT 
SSR=SPIKE SAMPLE RESULT SA=SPIKE ADDED 

2.4 - 10 
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SECTION 2.5 VOC QUALITY CONTROL RESULTS 



I 
I -  
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

~ 

QUALITY CONTROL DATA 

The quality contxul results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not bcen corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv M25A 

Calibration was performed using certified propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

The percent error is the percent of span for the analyzer. 

A line studv was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic Conmounds bv Ml8 

The calibration curve was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by introducing methanol in air from a Tcdlar bag at the probe 
tip and then dirrctly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
t h e ,  and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 
! 

A calibration curve was prepared from three standards generated from gravimemcally 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

L W K  
RI W C  I 1  I592 
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Calibration 

Theoretical 

0 
36 
91 
150 

Correlation coefficient 

Llne Study 

Bag sample 
4130192 

An a I y z a r Line 

150 144 

LIME KILN WITH NCGS (CL-LKIl) 
THC Quality Control 

(Concentrations in ppm) 

4130192 
Found % Error 

0 0.0 
36 0.0 
07 -2.7 
151 0.7 

0.9994 

%Rec 

96.0 

.. Nitrogen Blank 

4130192 
Analyzer Line 

_ _  Oa 

a = Ambient air down the line. 
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LIME KILN WITH NCGS (CL-LKIl I 
VOC Quality Control 

(Concentrations in ppm) 

Calibration 

a 
Acetone 
Isopropanol 
Benzene 
Bromodichloromethane 
Toluene 
Ethyl Benzene 
p-Xylene 
o-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p-Cymene 

Nitrogen Blank 

Line Study 
Methanol (100 ppm) 

4/30/92 

4/30/92 
Theoretical Check Std 
175.4 
168.2 
144.1 
155.6 
121.2 
105.2 
105.0 
105.5 
92.6 
80.8 
81.2 
81.3 
82.5 

Not performed 

GC 

_ _  

158.8 
166.2 
164.5 
197.5 
152.1 
92.7 
93.3 
94.9 
89.0 
77.8 
79.3 
78.8 
73.5 

Line 

81 

% Rec 
90.5 
98.8 
114.2 
126.9 
125.5 
88.1 
88.9 
90.0 
96.1 
96.3 
97.7 
96.9 
89.1 

% Rec 

81 a 

a = % recovery based on 100 ppm theoretical value for methanol. 

2 . 5  - 3 



Calibration 

4130192 

Hydrogen Sulfide 
Methyl Mercaptan 
Dimethyl Sulfide 
Carbon Disulfide 
Dimethyl Disulfide 

Line Study 

4130192 

LIME KILN WITH NCGs ICL-LKIl) 
TRS Qualin, Control 

(Concentrations in ppm) 

Lo Med Hi 

6.6 10.6 15.0 
6.1 9.8 13.9 
8.4 13.6 19.3 
2.7 4.3 6.1 
3.6 5.9 8.3 

GC 
Not Performed 

Line %Roc 

1 . 5  - 4 

Correlation 
coefficient 

0.9991 
0.9995 
0.9998 
0.9994 
0.9991 
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.. LIME KILN 

Kiln 1 is a rotary kiln manufactured by Fuller and began operation in 1981. The kiln 
is 10.5 ft in diameter and 275 ft long. The chain section in the kiln is 37.5 ft long and the 
kiln is fired on gas. Noncondensible gases from the blowheat recovery, evaporators and 
stripper system are burned in the kiln. The kiln produces 125-140 tonlday CaO. Fresh 
water is used throughout the causticizing system. Particulate emissions are controlled with a 
venturi type scrubber, which uses fresh water for makeup. A precoat drum washer, which is 
14 feet long and has a diameter of 10 f e t .  is used for mud washing. Fresh water is used in 
showers. 

ReDrese ntative Process C onditions 

Production Rate (Tons Lime (Ca0)Ihr): 
Fuel Type and Firing Rate: 

BTUITon Product: 
Hot and Cold End Temperatures: 
Oxygen and CO Content in the Kiln: 

NO, Levels in Vent Gases at 8% 4: 
Solids Content of Mud: 
Na,S and Soda Content of Mud: 
Particulate Control Device: 
Scrubber Pressure Drop: 

Scrubber Makeup Solution Source, Volume: 
Scrubbing Solution Recirculation Rate: 

5.2-5.8 
Natural Gas @ 
3oooO-36ooo SCFH 
5.5-7.5 
1550-1700" F & 400-530" F 
2.4-5.0 Oxygen, 
CO NIA 
NIA 
63-80% 
Na20 0.5-1.5% 
Venturi Scrubber 
10-14" Generally; 
Up to 19" Water 
Fresh Water, Vol N/A 
NIA 

! 

i 
r.0. r.0. 

2.6 - 1 



LIME KILN - BURNING NCG'S 
MANUFACTURER FULLER 
TYPE OF SCRUBBER VENTURRl 
SOURCE OF SCRUBBING LIQUID: FRESH WATER RECYCLED 
KILN DIMENSIONS: 275 FEET LONG, 10.5 FEIT DIAMETER 
CHAIN SECTION LENGTH: 37.5 FEET, HIGH DENSFIT CURTAIN STYLE 

PARAMETER RUN 
7 

512 
- 

0930 - 
1015 - 
6.84 

- 
43800 - 

153 

69.3 

0.92 
- 
- 

1610 

87 - 
85 - 
142 

43 

3.0 
- 

- 
56 1 - 

-1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I . .  

I 
I 

RUN 5-7: VOST 

* Soda i s  tested using an acid soluble test which gives a higher 

* *  The front end temperature is n o t  a n  accurate reading, actually 
result than the more common water soluble test. 

ZOOOF 

I 
2.6 - 2 

I 



I 
I 
I 
I 
I 
I 
II' 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

~ 

PARAMETER UNITS R U N  8 R U N 9  RUN IO RUN I 1  RUN I2 

DATE 5-2 5-3 5-3 5-3 9-16 

LIME KILN - BURNING NCG'S PAGE TWO 
MANUFACTURER: FULLER 
TYPE O F  SCRUBBER: VENTURRI 
SOURCE O F  SCRUBBING LIQUID: FRESH WATER RECYCLED 
KILN DIMENSIONS: 275 FEET LONG, 10.5 FEET DIAMETER 
CHAIN SECTION LENGTH: 37.5 FEET, HIGH DENSITY CURTAIN STYLE 

I 

I 

START TIME 

STOP TIME 

BTUiT PROD 

I600 1030 I130 1230 0920 

1645 1115 1215 1315 1220 

MM 6.06 6.06 7.07 7.07 
BTUiT 

FIRING RT 

PROD RATE 
CAO 

SCFH 36000 31200 36000 36000 42000 

TNIDY I40 I23 122 122 155 

MUD SOLID 

SODA 

HOT TEMP 

COLD TEMP 

-_- 66.5 % 74.6 __- --- 
% 0.82 ___ --- --- 
F 1515 1560 1570 1565 1650 

F 500 460 455 455 455 

RUN 9-11: METALS 

2 . 6  - 3 

02 STACK 

CO STACK 

TRS STACK 

BH BURN 

% _-- 7.5 7.5 9.9 

PPM -__ 109.2 112.8 20.7 

PPM --- 7.1 7.3 2.6 

SCFM 88 88 88 88 96 
RATE I I I I 
SCRUB LIQ % I  85 83 84 85 21 I 
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SECTION 3 

LIME KILN WITHOUT NCGS 

(CL-LW2) 

Section 3.1 Emission Test Results - VOC 

Section 3.2 Emission Test Results - VOST 

Section 3.3 Emission Test Results - Miscellaneous 

Section 3.4 VOC Quality Control Results 

Section 3.5 Process Description and Operating Conditions 

! 
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SECTION 3 
LIME KILN WITHOUT NCGs 

(CL-LW2) 

The Lime Kiln was sampled without burning NCGs on two different days. The source 
was sampled for volatile organic compounds using Methods 25A. 16, and 18. A VOST sample 
was collected; aldehydes and hydrogen chloride were also sampled. 

Total Hvdrocarbons (M 2SA) 

Figures 3.1 and 3.2 present the THC trends for the test periods on 30 April and 
01 May 1992, respectively. On the first day, the total hydrocarbon concentrations varied from 
20 to 30 ppm. On the second day, they ranged from 50 to 80 ppm. The unburned natural gas 
(methane) is expected to contribute to the high total hydrocarbon concentrations. 

Volatile Organic Comuounds (M16 and M18) 

Table 3.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 3.1 is a tabulation of the data. No target compounds were identified by the 
M18 analyses, and all were reported as nondetectable. A small amount of hydrogen sulfde 
and dimethyl disulfide were identified in the MI6 analysis. 

Volatile Ornanic S a m ~ h n  Train tVosT) 

Table 3.2 summarizes the result of the VOST sample collected on 01 May 1992. 
Section 3.2 tabulates the results for target compounds and tentatively identified 
compounds (TICS). 

The VOST analysis was used here to confirm the identity of target compounds 
identifled in Method 18 as well as attempt identification of other organic components which 
may be present, the TICS. Hydrocarbon emissions for the Lime Kiln without NCGs were 
elevated over those with NCGs. These emissions were dominated by carbon disulfide, 
dimethyl disulfide, and chloromethane, ranging from 0.20 to 0.10 ppm. respectively. As 0.20 
ppm corresponds to approximately 0.03 Ib/hr, all identified compounds arc well below the limit 
reported by Method 18. 

Miscellaneous Parameterg 

Table 3.4 summarizes the results of testing for aldehydes. Section 3.4 tabulates the 
results for each compound. Hydrogen chloride was not retested for this condition. 
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VOC Oualitv Control Resulq 

The VOC quality control data is tabulated in Section 3.4. An explanation of the data 
is inc!uded in the section. Quality control results for other parameters an included with the 
data summary in the section referenced. 

Process Descriution and Ooe ratinn Conditions 

Section 3.5 includes the process operating data as recorded and provided by mill 
personnel. The production of CaO ww slightly lower on 01 May 1992. 

3 - 2  
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TABLE 3.1 
SUMMARY OF VOC RESULTS 

Mill: CHAMPION-LUFIW 
sourcecode: CL-LKn 

source: Lime Kilo Without NCaS 
TmDates: 4/30/92 5/1/92 

F N  79-1 CIN: 260012 EPN: 19-1 

m MAXm2?2!  - DL 
Volomctrk Plow W a  

Staclr Tempnatmc, OP u1 150 U6 
Voluwtrlc Flow Rate. XI@ DSCFM l2.5 tfz ub 

Roducdi~a Race. T C a O b  5.6 64 LQ 

Hydrogen suMide 0.3 0.4 0.4 0 1  
Methyl mercaptan ND ND ND 0 1  

Profas opmuq cbndltloos 

Mctbod 16 Dah, I b k  

Dimethyl mffidc 
c*n disulfide 

ND ND ND 0.1 
ND ND ND 0.1 

Dimethyl disulfide ND 0.1 
Mahod 18 Data, I b h  

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

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

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

0.2 
0.1 
0.1 
0.1 
0. I 
0.3 
0.1 
0.4 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 

p-cymem ND ND ND 0.2 
Method 16 Pios Metbod 18 Data 

Knowm BS C, I b b  
Ualroowns BS C. I b b  
Sum of Compounds BS C, l b b  

ND ND ND 0.1 
ND ND ND 0.1 
ND ND ND 0. I 



- TABLE 3.2 SUMMARY OF VQST RESULTS - - 
-. 

Milk CHAhtPION-LUFRIN 
sourcrco&: QW 
FIN: 79-1 HI” 79-1 

Source: Lime Kiln WimOut NCGs 
Test Dates: 5/1/92 
m 260012 

TIME 1734 

Volnmhlc Flow Data 

Slack T e r n p e a .  O F  154 

Volumeaic Plow Rate, x lo‘ D S m  12.7 

Proemoprrtfnscoadltloas 
Roductioo Rate. T CaOh 5.7 

T y s a  c-dq PPm 
m o m m a n e  0.187 

B ~ o w ~  0.009 

Methylene Chloride 0.006 

Acet~ne 0.027 

C h  Dtrultidc 0.207 

C h l O r O f O ~  0.006 

T~ichlmfluoraaahsne 0.001 

Dimemy1 dinllme 0.103 

Dimethyl SIlEde 0.002 

O-HCXMC 0.031 

2-Bumncc1e 0.005 

Bmmodichl-k 0.001 

TIichlmtkb? O.OO0 

Btll7,lXB 0.028 

Toluene 0.003 

Erhylbelmar O.Oo0 

A-Pioens 0.005 

B-Pinene 0.002 

PCymeE 0.002 - 
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- TABLE 3.3 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: CHAhfFlON-LUPKIN 
sourcecode: cL-Ilv2 
FIN: 79-1 EPN: 79-1 

Source: Lime Kiln Without NCGs 
Test Dates: 4/30/92 SllP2 
CIN: 260012 

Volumetrlc Flow Dit.  It 
Stack Temperature. O F  

Roduaion Rate. T CaOlhr 5.7 6.4 6.1 

Emission Rate. l b b  

Formaldehyde 

Acetaldehyde 

Acetone 

ACUophefKUlC 

2-BulaWa 

Methyl bobutyl ketone 

Amlei0 

Bellzaldehvde 

ND 

ND 
ND 
ND 
ND 

ND 
ND 

ND 

ND ND 

4. I 0.1 

ND ND 

ND ND 
ND ND 

ND ND 
ND ND 

ND ND 

0.1 

0.1 

0:1 

0.1 

0.1 

0.1 

0.1 

0.1 

ND = Not Detected 
DL = DetcUim Limit 

3 - 7  
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SECXION 3.1 EMISSION TEST RESULTS - VOC 
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EMISSION TEST RESULTS - VOC 

Source Code: C L - w 2  Date: 4130192 EPN: 79-1 CIN: 260012 
Mill: CHAMPION - LUFKIN Source: Lime Kiln Without NCGs FIN: 79-1 

Run 1 Run 2 Run 3 Average 

-.-."."__.-I- CALCULATED RESULTS 
Beginning Time 2205 2305 0005 

Flow Data 

-. .... " .............. " ...... ""." " ....... " - ..... ".."_I "" __. I--.- 

Stack Temperature, O F  156 158 157 
Moisture Conteat, R 15.2 15.2 15.2 

Carbon Dioxide Concentration. 96 18.0 8.0 13.0 
Volumetric Flow Rate, x10-3 ACFM 17.3 18.4 17.8 

Oxygen Concentration. 96 7.5 8.0 7.8 

Volumetric Flow Rate, ~10.3 DSCFM 12.5 13.2 12.8 " "." ....... *-I" --.I.--- "..-".."-"l"-.ll.I.._..-.I".-"--- 

Process Operatinp: Conditions 
Production Rate, f 

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, I b h  

Concmtration. ppmvd 
Emission Rate, lblhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, lbhr  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emissioo Rate, lblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 

Methyl mercaptan 

Ethanol 

Acetone 

2-Ropanol 

6.3 

4.0 
0.3 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

1.3 
0.2 

2.4 * 
0.2 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 

6.4 

5.6 
0.4 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

1.3 
0.2 

2.4 * 
0.2 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

6.3 

6.2 
0.4 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

1.2 
0.2 

2.4 * 
0.2 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 

6.3 

5.3 
0.4 

0.5 * 
0.1 

0.5 
0.1 

0.5 * 
0.1 * 

1.3 
0.2 

2.4 * 
0.2 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * Emission Rate, l b k  0.1 0.1 * 0.1 * 

Rge 2 of 16 EILK2.XI.S 9/8/92 
3 . 1  - 1 One or molc valuer WID l e y  than the detection limil. 



1 
EMISSION TEST RESULTS - VOC 

Source Code: C L - w z  Date: 4130192 EPN: 79-1 CIN: 260012 
Miil: CHAMPION - LUFKIN Source: Lime Kilo Without NCGs FIN: 79-1 Ir 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Bromodichlommethnne 
Concentration, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rats. I b k  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b h  

Terpenes (Unspecified) 

2-Butanone 

Chlorofonn 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

+Xylene 

Cumene 

alpha-Pinene 

beta-Pinene 

3-Carene 

0.6 
0.1 

1.2 
0.3 * 

0.6 * 
0.1 

1.2 
0.4 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 
0.2 * 

Concentration, ppmvd 0.6 * 0.6 * I 
Emission Rate, I b h  0.2 * ~ 0.2 * 0.2 * 

Om or mom vdues we10 l e u  h n  lhc detection h i t .  3.1 - 2 Pap 3 of 16 E I W . X I . 5  PlS192 1 

0.6 * 
0.1 * 

1.2 * 
0.3 * 

0.6 
0.1 * 

1.2 * 
0.4 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 

0.6 * 
0.1 * 

1.2 * 
0.3 * 

0.6 * 
0.1 * 

1.2 * 
0.4 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 
0.2 * 

0.6 * 

P 
0.6 * 1 
0.1 .. 

0.3 

0.6 1 
0.1 * 

1.2 * 'I 
0.4 * ' 

0.6 * 1 
0.1 * 

0.6 * 
0.1 * 

0.6 * 1 
0.1 ' 

0.6 * I 
0.1 * 

0.6 1 
0.1 * 

0.6 * 4 
0.2 * 

0.6 * 1 
0.2 * 

0.6 I 
0.2 * 
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EMISSION TEST RESULTS - VOC 
Sourcs Code: a - W Z  Date,: ' 4130192 EPN 79-1 CIN: 264012 
Mill: CHAMPION - LUFKIN Source: Lime Kiln Without NCGs FIN: 79-1 

Run I Run 2 Run 3 Avenge 

P C P W  
Concentration. ppmvd 
Emission Rate, l b h  

Knnwm as Carbon 
Concentration, ppmvd 

Unknowm as Carbon 
Concantration, ppmvd 

Sum MlS as Carbon, l b h  

0.6 * 0.6 * 0.6 * 0.6 * 
0.2 * 0.2 * 0.2 * 0.2 * 

0.6 * 0.6 * 0.6 0.6 

0.0 0.0 0.0 0.0 
0.1 * 0.1 0.1 0.1 * 

Unknown Compounds % of Total - 0.0% 0.0% 0.0% 0.0% 

Method 25A Data 
Total Hydroearbolrci 

Concantration, ppmvd as C 30.7 29.5 29.5 29.9 
Emission Rate,, l b h  as C 0.7 0.7 0.7 0.7 

COMMENTS 

Moisture w u  u r d  from field data ah&. 

One or more vd- we= ICY than the dctcction limit. 3 . 1  - 3 Page 4 of 16 E I W . X L S  918192 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKlN Source: Lime Kiln Without NCGs FIN: 79-1 1, 
source Code: C L - m  Date: 5/1/92 EPN: 79-1 CIN: 260012 

Run 1 Run 2 Run 3 Average 

.................................... . ................................................................... .... ........ . ............ CALCULATED RESULTS - 

Flow Data 

-l.I.-.-.".l-"..l.-...-I 11 

Beginning Time 1426 1526 1626 

14.5 1 
17.5 11.0 a 
12.7 

Stack Tempraturn. OF I54 
Moisture Content. % 14.5 
Oxygen Conmtntion. % 10.5 10.5 
Carbon Dioxide Concentration. 96 11.0 
Volumtric Flow Rate, x10-3 ACFM 
Volumtric Flow Rate. x10-3 DSCFM 

17.5 
12.7 -""..-.-.."...."" --..-"I.l"-""-^" --...... I.... ................. --- ............................. ..-... ............... __-- 

Process Operating Conditions 
Production Rate, T C a O h  5.9 

Method 16 Data 
Hydrogen sulfide 

Concentration. ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate. lbhr 

Methyl mereaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method IS Data 
Methanol 

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 

Methyl mercaptnn 

Ethnnol 

Acetone 

2-Ropanol 

5.2 
0.4 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.3 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 

5.6 

5.9 
0.4 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.3 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

5.7 

6.1 
0.4 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.3 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 

5.7 1 
5.7 

0.5 * 
0.1 * 

0.5 * 

0.5 O'l* * c 
0.5 * 

0.1 

I 
0.1 

0.1 ' 

Emission Rate. l b h  0.1 * 0.1 * 0.1 * 0.1 o.6 * I 
I One or more values were l e u  than the delestion limit. 3.1 - 4 Rpc 6 of 16 EIUU.XLS 918iq: 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKW Source: L i m  Kilo Without NCGs FIN: 79-B 
Source code: CL-LKn Date: 5/1/92 EPN 79-1 CIN: 260012 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, lbilu 

Concentration. ppmvd 
Emission Rate, Ibhr 

Bromodichloromethane 
Concentration, ppmvd 
Emission Rate. Ibilu' 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, lbilu 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, lbilu 

Concentration, ppmvd 
Emission Rate, lbmt 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b h  

Terpenes (Unspecified) 

2-Butanone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pXylene 

o-Xylene 

Cumene 

alpha-Pinene 

beta-Pinene 

3-Carene 

Concentration. DDmvd 

0.6 * 
0.1 * 

1.2 * 
0.3 * 

0.6 * 
0.1 * .  

1.2 * 
0.4 * 

0. * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.2 * 

0.6 
0.2 * 

0.6 * 
0.2 * 

0.6 * 

0.6 * 
0.1 * 

1.2 * 
0.3 * 

0.6 * 
0.1 * 

1.2 * 
0.4 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 
0.2 * 

0.6 
0.1 

1.2 * 
0.3 * 

0.6 * 
0.1 

1.2 
0.4 * 

0. 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 

0.6 
0.2 * 

0.6 * 
0.2 

0.6 
0.2 * 

0.6 * 

0.6 * 
0.1 * 

1.2 
0,3 * 

0.6 * 
0.1 

1.2 * 
0.4 * 

o *  
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 
0.2 * 

0.6 * 
0.2 

0.6 * 
0.2 

0.6 * .. 
Emission Rate, lblhr 0.2 .-  0.2 * 0.2 

Pap 7 of 16 E I U U . X U  9/8/92 
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EMISSION TEST RESULTS - VOC 
FIN: 79-1 Mill: CHAMPION - LUFKlN Source: Lime Kih Without NCGs 

Source Code: CL-LWZ Date 5/1/92 EPN 79-1 CIN: 260012 

Average '1 
0.2 o.6 * * P 
o.6 I 

Run 1 Run 2 Run 3 

pCymene 
Concentration, ppmvd 0.6 * 0.6 0.6 * 

0.2 * 0.2 * 0.2 * Emission Rate, I b k  

Concentration, ppmvd 0.6 * 0.6 * 0.6 

K n o w  as Carbon 

Unknowns as Carbon 

Concentration. ppmvd 0.0 0.0 0.0 0.0 

...... .................. .. ...... ............... ... 0.0% 

0.1 * Sum MI8 as Carbon, lblhr 0.1 * 0.1 * 
0.0% 

--"I " -I- -.-- Unknorm "".-.".."-- Compoun& 'k " of Total " "-.--"I I- " "...̂  ._ 0.0% 0.0% 
Method 25A Data 

Total Hydrocarbons 
Concentration. ppmvd as C 66.7 71.3 67.0 6R 6 1 

1.6 1.7. 1.6 I .6 Emissioo Rate, I b k  as C 

COMMFNS 

Moisture waa used from Geld data she&. 

hgc 8 o f  16 EILK2.XLS P l S i V !  1 



SECTION 3.2 EMISSION TEST RESULTS - VOST 



EMISSION TEST RESULTS - VOST 
Mill CHAMPION - LUFKIN Source: Lime Kiln Without NCGs Condition 2 

S o U M  code: CL-W2 EPN 79-1 FIN: 79-1 CIN: 260012 

Dale: SI1192 
Compound LWZ-T LKIZ-TC LWZ-C TOM CL-LWZ C~OC.  

Ole) (fie) Olga) fie Ole/&) @pm) 

TARGET COMPOUNDS 
Chloromethane 
Bromomcthane 
Methylene Chloride 
Acetone 
carbon Disulfide 
Chloroform 
Trichlorofluoromethane , 
Dimethyl disulfide 
Dimethyl sulfide 
n-Hexane 
2-Butanone (MEK) 
Bromodichloromethane 
Trichlomethena 
Buuene 
Dibromomethane 
Toluene 
Elhylbenzcne 
A-Piflene 
B-Pinene 

0.039 
0.534 
4.194 
0.347 
0.035 
7.760 

2.007 
0.281 
0.103 
0.007 
1.755 

0.162 
0.034 
0.461 
0.215 

7.632 
0.665 
0.172 
0.204 
8.495 
0.027 
0.102 
0.01 1 

0.172 

0.094 

4.10 
12.25 
0.37 
5.60 

1.14 
1.94 

2.44 
0.74 

7.63 393.81 
0.67 34.31 
0.39 19.98 
1.26 65.26 

12.70 655.57 
0.61 31.72 
0.14 7.07 
7.82 403.51 
0.08 4.30 
2.18 112.44 
0.28 14.50 
0.10 5.31 
0.01 0.36 
1.76 90.56 

0.26 13.21 
0.03 1.75 
0.57 29.20 
0.25 12.74 

0.187 
0.009 
0.006 
0.027 
0.207 
0.006 
0.001 
0.103 
0.002 
0.03 I 
0;005 
0.001 
0.000 
0.028 

0.003 
0.000 
0.005 
0.002 

p-Cymene 5.33 0.23 11.83 0.002 
TENTATIVELY 
IDENTIFIED CMPDS. 

unsst'd HC (C4H8) 
Siloxane 
Furan 
Hydrocarbon 
subst'd HC 
Aromatic HC 
Aromatic HC 
Hydrocarbon 
Thiopheae 
subst'd cyclic HC (ClOH16) 
Dimethyl Trisulfide 
Cyclic HC 
subst'd HC 
Octane 
Butanal 
Branched cyclic HC 
subst'd HC 
Ketone, unknown 

2.685 

1.049 

0.480 

3.917 

3.839 

0.296 

2.024 
3.650 

0.289 
0.296 
0.059 

0.590 0.61 

0.39 
0.016 

0.314 

0.025 

0.015 

0.163 

0.29 
2.98 
0.06 

1.67 

0.50 
0.02 
3.92 
0.31 
3.84 
0.03 
0.30 
0.02 

2.02 
3.65 
0.16 

14.91 
153.82 

3.04 

85.93 

25.63 
0.83 

202.12 
16.20 

198.09 
1.29 

15.27 
0.77 

104.44 
188.34 

8.41 

3.2 - 1 Rpc 3 of 4 CLVoSR.XLs 9IJiPZ 



EMISSION TEST RESULTS - VOST 

Mill CHAMPION - LUFKIN S o w :  Lime Kilo Without NCGa Condition 2 
S o w c o d s :  CL-LWZ EPN 79-1 FIN: 79-1 CW: 260012 

Date: SI1192 
Compound WZ-T WZ-TC LWZC Total C L - W Z  COOC. 

(Ire) ( P a  ocsm PB (Ire/&) (ppm) 

SURROGATE STDS 
(% Recovery) 

Tolueoc48 94.0 109.1 104.5 
1.2-Dicldoroethnns-d4 97.6 83.8 94.1 
Bmrme-d6 84.0 106.4 107.3 

NOTES: 
-T=Teon~ Air Volums 0.01938 cu.m. 
-TC =Teoaxlcbnrcoal 
C =  CoodeDsnts Condensate Vol. 43.0 mL 

3.2 - 2 

~ 

PaPC 4 of 4 CLVOsn.XL3 9/5/92 



1 0ro.oshlormsth.n 
2 ChlofwmmtkUI. 
3 0 ~ t h . n  
4 Vlnyl Chlorld. 
s Chl0rO.th.n 
8 Uothylem Chloride 
7Acwtom 
8 Carbon Dlwltide 
9 1.1-0lchlormh.m 
10 1 , l - D i c h l O ~  
1 1  tr~e-l,?-DlchlOrO.them 
12 Chlomfom 
13 1 .2-OiChlOrath.n 
43 Trlchlomflwras- 
47 cls-182-Didl10~tMfN 
57 Allyl chloridw 
62 Dlwethyl diwlfids 
83 oilthy1 SUltldm 
85 I-thm 
88 1 . O s t m  
68 tert-8utyl rthyl 8th.r 
89 Vlnyl B r a i d .  
70 n-nexsm 

14 1,~-Oif1uomb.nzm 
1s 2 - 8 u t u I w  
16 l,l,~-Trlchloratku* 
17 c a m  Tetrschlorids 
18 Vinyl Autmts 
19 0modlch10rortkw 
20 1 ,Z-Oich10roprop.I) 
21 cle-1,3-Dichloropmpons 
22 Trtch1orO.- 
23 oibraromloramthmm 
24 1 ,I ,Z-TrichloratWm 
2s hnzsw 
28 trsns-l.3-Dlchloropmpons 
27 8 r m o f O m  
54 1,4-OiChloCO-2-bVtM. 
80 Dlbraeortlun 

28 Chlorobenzm-dS 

_ _  .... 

29 4JCthyl-2-PsntMons 
30 2 - H e X M m  
31 Tmtr.shl0mtk.w 
32 1,1,2,2-Tetruhlorowthsm 
33 TOlWrn 
34 ChlOrobMlW?S 
35 Ethylbenzem 
38 Styrem 

4344 
0 
0 
0 
0 

877 
2798 

330083 
0 
0 
0 

18274 
0 

1045 
0 
0 

424897 
0 
0 
0 
0 

0 
182221 

23477 
831 

0 
0 
0 

5337 
0 
0 

381 
0 
0 

19ssoo 
0 
0 
0 
0 

37099 
0 
0 
0 
0 

15251 
0 

2438 
0 

1.289 
.a84 
1.838 
1.221 
1.279 
.301 

4.528 
1.227 
4.588 
1.387 
3.032 
3.018 
1.724 
1.525 
.a32 

3.151 
2.250 
2.478 
14.887 
3.758 
1.077 
4.852 

.024 . so9 

.S30 

.sss 

.s4s 

.70S 

.7SO 

.s77 

.ss7 

.292 
1.188 
.818 
.354 
.118 
.190 

776 1 
0 1  
0 1  
0 1  
0 1  

583 1 
528 1 
SO3 1 
0 1  
0 1  
0 1  

794 1 
0 1  

398 1 
0 1  
0 1  

1082 1 
I1 1 
0 1  
0 1  
0 1  
0 1  

884 1 

900 14 
782 14 

0 14 
0 14 
0 14 

1008 14 
0 14 
0 14 

935 14 
0 14 
0 14 

850 14 
0 14 
0 14 
0 14 
0 14 

1351 
.la5 0 
.114 0 
.IPS 0 
.2S8 0 
.a35 1120 
.931 0 
,477 1385 
.913 0 

28 
28 
28 
28 
28 
28 
28 
28 
28 

IS 
.OOl ND 
.OOl NO 
.OOl ND 
.OOl NO 
.os9 e 
.S34 D 

4.194 C 
.OOl ND 
.001 ND 
.OOl ND 
.347 0 
.OOl ND 
.os5 e 
,001 ND 
.OOl ND 

7.780 C 
.OOl ND 
.OOl ND 
.001 ND 
.OOl ND 
.001 NO 

2.007 C 

IS 
.281 D 
.001 ND 
.OOl NO 
.001 ND 
.loa D 
.OOl ND 
.OOl ND 
.om e 
.001 ND 
.001 ND 

1.755 C 
.OOl ND 
,001 ND 
.002 ND 
.001 ND 

I S  
.OOl ND 
,001 ND 
.OOl ND 
.001 ND 
.le2 D 
,001 ND 
.os4 e 
,001 ND 

3.2 - 3 
CODES: ND D Not oetutea: D i Cutactad: E = Estlmatea: Is i Internal Stmaara 

.os  

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.05 

.os 

.os 

.os 

.os 

.os 

.os 

.05 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

. o s  

.os 

.os  

.os 

.os 

.os 

.os  

.os 

.os 

.os 

.os 

.os  

.os  

.os  

.os 

.os 

. o s  

.os  

. o s  

. o s  



3.2 - 4 

CODES: NO = 11ot 0mt.ctmd; D = Dmt.ct.d; E = Estimated: IS D Intmrrml standard 



TRIANOLE LABORATORIU O? RTP,  INC. ' F I L L  NAME: HH838 S W L C  I D :  CL-LY/I  V ~ T I O 5 0 1  

Durhun, NC 27713 T L I  PROJ a:  20802 T L I  I D :  58.027.3 

Tmlmpl?MU: (919) 544-5729 ANALYSIS OATC: 05/13/92 

801 CaBitOl. Drl". OATC: 08/02/92 1c 1 

INTERNAL STANOAR0 I S  8cAN I S  AREA I S  I D  

778 38279 1 
eon 94089 14 

1351 137111 26 

3.2 - 5 



......................................................................... 
1 B r Q o s h l o r o l t l l l M  200s 787 1 

2 C h l o r O r t h a m  82037 1.209 181 1 

3 8 r o r r m t h . n  4791 . .a84 292 1 
4 V inyl  Chloridm 0 1.838 0 1  

5 C h l o r w t h m a  0 1.221 0 1  

8 M e t h y l o n  Chlorido 1831 1.279 S74 1 

7 ht0M 51 4 .301 S l 8  1 

8 Carbon Oiwlftdm s z c m  4.829 495 i 

9 1 .1-01chlorath .m 0 1.227 0 1  
10 1.1-0ich10ro.th&M 0 4.S88 0 1  
11 t r a n s - 1 . 2 - 0 i c h l o r a t h . M  . .. 0 1.387 0 1  

12 Chloroform 881 3.032 788 1 

13 1 p 2 - O i c h l o m t h U W  0 3.018 0 1  

47 Cia-1 .2-DiChloKLUYM 0 1.S25 0 1  

S7 A l l y l  Chloridm 0 .e32 0 1  

82 D i m t h y l  d i a u l f i d .  292 3.151 1059 1 

83 OiaYthYl wlfids 0 ! . S O  0 1  
8s I O d a w V w  0 2.478 0 1  
88 1- 0 14.887 0 1  
88 Tort-8uty1 m t h y l  mUYr 0 3.719 0 1  

89 Vinyl  n ra iam 0 1.077 0 1  

43 T r i c h l o m f l u a ~ t h u N  1481 1.724 391 1 

70 n-Hmxans 8888 4.852 OS5 1 

14 1.4-Oif1wrOb.nx.~). 
15 2 - B u t ~ n  
18 1 .I . l - T r i c h l o r o . t h u N  
17 CarbQI Totrachloridm 
18 v i n y l  Acmtatm 

20 1 .2-DichlomprOp.n 
19 Brwadichlomr+nur 

21 C ~ ~ - l , 3 - O ~ C h l o ~ ~  
22 T r i c h l o r w t h o m  
23 0 i b r m s h l o r o r t n . n  
24 1 .1.2-TrlchlorO.M.n 
28 b n z o m  
28 tr.na-l,3-0ichlopop- 
27 Ormaform 
54 1 14-D1ch10m-2-butNN 
80 Oibr-thum 

9188 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.024 

. SO9 

. S38 

. $S5 

. a48 

.703 

.7SO 

.s77 

.557 

.292 
1.188 

. e l 8  

.354 

.118 

.190 

897 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 

.............................. 
IS 

7.832 E .os 
.E85 0 .os 
. O O l  NO ,05 
.002 NO .05 
.172 D .05 
. to4  0 . 0 5 .  

8.485 E .os 
.002 NO .05 
. O O l  NO .os 
.002 NO .05 
.027 E .05  
.OOl  NO .os 
,102 0 .05 
.OD2 NO .os 
.ooa NO .05 
.011 E .05 

. O O l  NO .05 

.001 NO .05 

.OOl NO .05 

.001 NO . 01 
,002 NO .05 
.172 0 .05 

I S  
.023 NO 
.OOl  NO 
. O O l  NO 
.001 NO 
. O O l  NO 

. O O l  NO 

.OOl  NO 

. O O l  NO 

.001 NO 

.OO2 NO 

,001 NO 
. W l  NO 

,002 NO 
.OOS NO 
.ooa NO 

.05 

.os 

.05 

.os 

.05 

.05 

.05 

.os 

.05 

.05 

.os 

.05 

.os 

.05 

.05 

I 9  1338 28 20 Chlombanzmn-d5 11940 
29 4-Methyl-2-Pon+Lnm 0 . l a 1  0 28 .002 NO .05 

31 T m t r a c h l o r o e t h m  0 .425 0 28 . O O l  NO .os 
32 1.1 ,2 ,2-TmtrachlomM.rw 0 .259 0 28 ,002 NO .os 

30 P-Hmxmono 0 .114 0 28 .a04 NO .05 

33 T O ~ W M  21141 .E35 1108 28 .094 0 .05 
34 ChlorOb.nxmrm 0 .931 0 28 .001 I10 .05 

38 S t i r o n  0 .913 0 28 .001 NO .05 

3 .2  - 6 

3S Ethylbmnrmfw 0 ,477 0 20 .001 NO .05 

COOCS: NO = Not Ootu+md: D O m t u t m a :  E = Estimatmd: Is = I n t o r n a l  Standard - I 
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t 

INTERNAL STWOARD I S  SCAN I S  AREA 19 I D  

787 18287 1 

1338 37880 28 

c 

3.2 - 8 



3 

1 Oraochlormmthm 
2 Chlorantnuw 
3 
4 Vinyl Chloridm 
5 C h l O m N n  
8 hthylmw Chloridm 
7 -tam 
0 c.rbon OiWlfida 
S 1 rl-Oichlo-M 
10 1 .l-Diehl0rmthMa 
1 1  trmm-l.2-Oi~hlor0.VW~ 
12 ChlOrOIOrr 

43 lrlchlororlwroltkuy 
48 Acrylonitrilm 
47 Ci.-l,2-0ichlO~ 
57. 1,S-i.m 
57 Allyl dlorida 
82 Dirthyl diWlfida 
83 OiWthYl Wlflb. 
05 rodorthan8 
00 1.Octm 
88 Tmrt-8utyl wthyl m t h w  
09 Vinyl 8rmida 
70 n-nmxm 

13 i ,2-0icn10rmth~a 

14 1,4-OiCl~-Z*rY 
15 2-0utanan 
10 l,l,l-Trichlom8thun 
17 carbon Tmtmaloridm 
18 Vinyl A a t a t m  
19 8rmodichlo- 
20 1.2-oich1orop- 
21 cim-1 .~-oimiomproprr 
22 Trichlonmthum 

24 1 ,I ,z-Trichl- 
23 D1b-l- 

25 O a l x m m  
20 trM~-l,3-O~chlOrogro#rr 
278rollolOrr 
54 1,4-0ichloro-2-butur 
00 D i b W  

28 Chlorobnzm-d5 
2s 4JWhyl-P-Pm- 
30 l-nmxu~un 
31 Tmtrachlo- 
32 1 ,l ,7.,2-Tmtrachlomauum 
33 l0lU.m 
34 Chloroomxnw 

2133 
0 
0 
0 
0 

381 
S71 
92 
0 
0 
0 

one 
0 
0 
0 
0 
0 
0 

247 
7.07 
0 
0 
0 
0 
0 

9293 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11029 
0 
0 
0 
0 
0 
0 

779 1 
1.713 0 1  
1.002 0 1  
2.108 0 1  
i.z.40 0 1  
2.005 584 1 
1.083 528 1 
5.804 soa i 
1.788 0 1  
4.085 0 1  
1.980 0 1  
3.725 . 798 1 
3.109 0 1  
. 905 0 1  
.EO8 0 1  

2.212 0 1  
1.23s 0 1  
. a41 0 1  

5.055 1070 1 
2.505 521 1 
2.30s 0 1  
12.174 0 1  
s .208 0 1  
1.558 0 1  
4.071 0 1  

eia 14 
.On4 0 14 
.347 0 14 
.420 0 14 

1.428 0 14 
.4W 0 14 
.E04 0 14 
.os7 0 14 
.BOO 0 14 
.El4 0 14 
.547 0 14 

1.488 0 14 
. 975 0 14 
. u n  0 14 
.so2 0 14 
.350 0 14 

1350 20 
.737 0 20 
.SO8 0 20 
.341 0 20 
.741 0 28 
,870 0 28 
1.000 0 28 

3.2 - 9 

I¶ 
.27 NO 
.2s NO 
.21 NO 
.a5 NO 

4.10 C 
12.25 0 

.37 C 

.28 NO 

.11 NO 

.24 NO 
5.80 c 
.15 no 
.52 no 
.70 w)' 

.21 NO 

.38 NO 

.50 No 
1.14 C 
1.94 C 
.PO NO 
.04 NO 
.os WD 
.30 NO 
.12 NO 

I S  
1.07 NO 
.31 NO 
.28 NO 
.08 NO 
.22 NO 
.13 No 
.11 NO 
.22 NO 
.18 NO 
.20 )(D 

.OT NO 

.11 NO 

.29 NO 

.30 NO 

.31 NO 

I S  
.12 NO 
.17 NO 
.25 NO 
.12 NO 
.10 NO 
.OS NO 

10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

- . ._ . . . .. 

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

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

10 
10 
( 0  
10 
10 
10 



T r i m g l o  Laboratorioo of R T P .  IK. FILE NAME: ACS91 SAMPLE 10: CL-LKIZ VOSTIO501 
801 Capitol. Orivo RP CILE: AC585 / I C  CONDENSATE 
own-. NC 27713 OATE: 08/01/92 T L I  IO:  S8.027.3 

ANALYSIS OATE: 05/14/92 
ToloPhOm: (919) 5 4 4 4 7 2 9  TLI  PRW S: 20824 8 W L C  VOL: .005 L 

M E T M O D  8 2 4 0  Q U I N T I T A T I O N  R E P O R T  DILUTION FACTOR: 1 .... DD........5...,.a===aaa=aa===a=::====::====a===a=a:==a====a=============:=============a=====a,===== 

NIYC &REA Rf SCIu( I S I D  COHC. Ug/L WOE WAN LIMIT ....................................................................................................... 
35 Etny1b.nZ.n 0 .571 0 28 .15 NO 10 
38 S t y m  0 1.109 0 28 .08 no 10 
37 exy1.m 0 .e77 0 28 .13 NO 10 
30 D-Ip-XylOM 0 .e55 0 28 .13 NO 10 
49 1 ,2  Oicnlorobonzom 0 .777 0 28 .ll no 10 
50 ~ , 2 . 3 - T r i c n l o r o p m g . m  0 .543 0 28 .18 no 10 
51 1.3 o i c n l o ~ x m l u  0 .so9 0 28 .os no 10 
S3 1,4 0ichlorobonz.m 0 .772 0 28 .11 NO 10 
50 A - P i m  871 1.104 1558 28 2.44 E 10 
S8  8-Pinom 217 1.255 1707 28 .74 e 
5B C u u m  ( i w p m y l b o n z o m )  0 1.824 0 28 .OS NO 10 
84 c t n y i  MttIUry1.t. 0 .781 0 28 .ll MO 10 
87 P - c ) R m  2134 1 .721 lS40 28 5.33 E 10 

.- ..‘O - 

3.2 - 1 0  - 



TRIANOLC LABORATORIES OC RTP. INC. FILE N W C :  AC5Bl  SAMPLE I D :  C L - L W P  v m 1 1 0 5 0 1  
801 Cqitola O r i v m  DATE: 0 6 / 0 2 / 9 2  / l C  CONOENSATE 
Durhmm. NC 2 7 7 1 3  T L I  PROJ I: 20802 T L I  ID: 58.027.3 
Tmlmphona: ( 9 1 9 )  544-5729 ANALYSIS O A T C : O ~ / ~ ~ / ~ Z  s w L e  VOL: .oos L 

DIU( FACTOR:( 

. - .. . - 
n - i o ~ t r w  779 2 0 5 5 7  1 
1,4-0iflUOrOD.n2.nm 913  27275 1 4  
Chlorob.nzmm45 1 3 5 8  4 3 8 7 4  28 

. .. 

3.2 - 11 



SECITON 3.3 EMISSION TEST RESULTS - MISCELLANEOUS 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Milk CHAMPION - LUFKIN Source: Lime Kiln Without NCGs FIN: 79-1 
sourcs cods. CL-Lwz Date: 4130192 EPN 79-1 CIN: 26001.2 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginnins Timc 2200 2400 
Flow Data 

Stack Temperature, “F 156 158 I57 
Moisture Conteat. % 15.2 15.2 15.2 
Oxygm Concmtration, 56 7.5 8.0 7.8 
Carbon Dioxide Conceatration. 56 18.0 8.0 13.0 
VolumStric Flow Rate. x10-3 ACFM 17.3 18.4 17.8 
Volumtric Flow Rate, x10‘3 DSCFM 12.5 13.2 12.8 

Proces owlatinn Conditions 
Rodwtion Rate, rcaolhr 

Wellaneous Parameters 
Fomrpldebyde 

Concentration. ppmvd 
Emission Rate. I b h  

Concmmtion. ppmvd 
Emission Rate, I b h  

Coocmmtion. ppmvd 
Emission Rate, I b h  

Gmcentration, ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate, lblhr 

Meihyl isobutyl kdone 
Concentration, ppmvd 
Emission Rate, I b h  

Coweatdon, ppmvd 
Emission Rate. l b h  

Concmtration. ppmvd 
Emission Rate. I b h  

Acetaldehyde 

A d =  (Impinged 

A d p h e w w v  

2-B~tpm0e (Imping~) 

Acrolein 

Benznldebyde 

6.3 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 
0.1 * 
0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 .* 
0.1 * 

6.4 6.4 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

hpe2of12  OILK2.XLs 12/17/92 OOO 01 mot0 vduu we= leu Ib.n he deteebn limit. 3 . 3  - 1 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 1 
- -P CrN: '"I2 1 
- CALCULATED RESULTS t 

I 
10s I 

FIN: 79-1 M a :  CHAMPION - LLmcM Source: Lime hln Without NCGs 
source code: CL-Lw2 Date: 511192 EPN: 79-1 

Run 1 Run 2 Run 3 Average 

wnning Ttne 1641 
Flow Data 

Stack Temperature, "F 154 I54 
Moistun, Content. 96 14.5 14.5 
Oxygen Concentration, 96 10.5 
Carbon Dioxide Coacsatmtlon. 96 11.0 11.0 
Volumtnc Flow Rate. x10-3 ACFM 17 5 I 7  C . , .< . .  

12.7 I VolumStric Flow Rate, ~ 1 0 . 3  DSCFM 

Production Rate. T COOh 

12.7 

Process Operating Conditions 

Miscellaneous Parameters 
F o d d e h y d e  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Z-Butswne h p i n g e r )  
Concentration. ppmvd 
Emission Rate, I b h  

Methyl isobutyl ketone 
Conceotration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. mmvd 

Acetaldehyde 

A f e t o n e h p i n g a )  

A a t o p h m m e  

AcroI& 

Benzaldehyde 

5.7 

0 3  * 
0.1 * 
0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

5.7 

I 
0.1 " 1 

o.l I 
O.I * I 
O'l*  1 
O'I * d 
O'l* P 

0.5 * 

::; : I 
0.5 

0.5 * 

0.5 * 

0.5 * 

0.5 * 

0.5 * 
Emission Rate, i b k  0.1 * 

1 

3 . 3  - 2 
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SECI'ION 3.4 VOC QUALlTY CONTROL RESIXIS 



QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been comcred 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data a~ summarized in tabular form on the following pages. 

Total Hvdrocarb on mHCI bv MZSA 

Calibratios was performed using cenifed propane concentrations (reported as methane) 
in nitrogen. The calculated calibration m e  was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was perfonned by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic Communds bv M l e  

The calibration curve was verified by analyzing a check standard containing a number of 
compounds. The percmt recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A lime studv was performed by inaoducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfu r bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percmt recovery. 

3.4 - 1 



LIME KILN WITHOUT NCGS (CL-LK121 
THC Quality Control 

(Concentrations in ppm) 
Calibration 

Theoretical 

0 
36 
91 
150 

Correlation coefficient 

Line Study 

Bag sample 
4130192 

Analyzer Line 
150 144 

Nitrogen Blank 

4130192 
Analyzer Line 

-- Oa 

4130192 511 I92 
Found % Error Found 

0 0.0 0 
36 0.0 36 
07 -2.7 91 
151 0.7 149 

0.9994 >0.9999 

% Error 

0.0 
0.0 
0.0. 
-0.7 

%Aec 
96.0 

a = Ambient air down the line. 

Bag sample 
511 192 

Analyzer Line %Rec 
30 35 92.1 

Nitrogen Blank 

511 192 
Analyzer Line 

1 2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
8 
4 
1 
1 
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Calibration 

A!h?hQ 
Acetone 
Isopropanol 
Benzene 
Bromodichloromethane 
Toluene 
Ethyl Benzene 
p-Xylene 
o-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p-Cymene 

&&$Q 

Acetone 
Isopropanol 
Benzene 
Bromodichloromethane 
To 1 u e n e 
Ethyl Benzene 
p-Xylene 
o-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p - C y m e n e 

Nitrogen Blank 

Line Study 
Methanol (1 00 ppm) 

4130192 
511 192 

LIME KILN WITHOUT NCGS (CL-LK12) 
VOC Quality Control 

(Concentrations in ppm) 

4130192 

Theoretical 
175.4 
168.2 
144.1 
155.6 
121.2 
105.2 
105.0 
105.5 
92.6 
80.8 
81.2 
81.3 
82.5 

Theoretical 
175.4 
168.2 
144.1 
155.6 
121.2 
105.2 
105.5 
105.0 
92.6 
80.8 
81.2 
81.3 
82.5 

Not performed 

Check Std 
158.8 
166.2 
164.5 
197.5 
152.1 
92.7 
93.3 
94.9 
89.0 
77.8 
79.3 
78.8 
73.5 

511 192 
Check Std 

182.6 
155.8 
133.1 
137.2 
107.5 
85.8 
89.0 
88.4 
74.9 
20.3 
65.7 
45.8 
74.5 

% Rec 
90.5 
98.8 
114.2 
126.9 
125.5 
88.1 
88.9 
90.0 
96.1 
96.3 
97.7 
96.9 
89.1 

% Rec 
104.1 
92.6 
92.4 
88.2 
88.7 
81.6 
84.4 
84.2 
80.9 
25.1 
80.9 ' 
56.3 
90.3 

GC Line % Rec 

-- 81 81 a 
83.8 76.7 91.5 

a = % recovery based on 100 ppm theoretical value for methanol. 

3 . 4  - 3 



LIME KILN WITHOUT NCGS CL-LKI2) 
TRS Quality Control 

(Concentrations in ppm) 
Calibration 

4130192 

Hydrogen Sulfide 
Methyl Mercaptan 
Dimethyl Sulfide 
Carbon Disulfide 
Dimethyl Disulfide 

511 192 

Hydrogen Sulfide 
Methyl Mercaptan 
Dimethyl Sulfide 
Carbon Disulfide 
Dimethyl Disulfide 

Line Study 

4/30/92 

Lo 

6.6 
6.1 
8.4 
2.7 
3.6 

Lo 

4.9 
4.5 
6.3 
2.0 
2.7 

Med Hi 

10.6 15.0 
9.8 13.9 
13.6 19.3 
4.3 6.1 
5.9 8.3 

Med Hi 

6.4 8.6 
5.9 8.0 
8.2 11.1 
2.6 3.5 
3.5 4.8 

GC Line %Recovery 
Not Performed 

3 . 4  - 4 
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Correlation 
coefficient 

0.9991 
0.9995 
0.9998 
0.9994 
0.9991 

Correlation 
coeff icient 

0.9991 
0.9990 
0.9998 
1 .oooo 
0.9992 

I 
I 
1 
I 
P 
I 
I 
I 
I 
I 
I 
1 
u 
I 
1 
I 
I 
a 
I 



I 

1 
I 
I 
5 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I' 

_. . 

. 

SECi'ION 3.5 PROCESS D E S m O N  AND OPERATJNG CONDlTIONS 
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LIME KILN 

Kiln 1 is a rotary kiln manufactured by Fuller and began operation in 1981. The kiln 
is 10.5 ft in diameter and 275 ft long. The chain section in the kiln is 37.5 ft long and the 
kiln is fved on gas. Noncondensible gases from the blowheat recovery, evaporators and 
stripper system are burned in the kiln. The kiln produces 125-140 tonlday CaO. Fresh 
water is used throughout the causticizing system. Particulate emissions are controlled with a 
venturi type scrubber, which uses fresh water for makeup. A precoat drum washer, which is 
14 feet long and has a diameter of 10 feet, is used for mud washing. Fresh water is used in 
showers. 

Production Rate (Tons Lime (CaO)/hr): 
Fuel Type and Firing Rate: 

BTU/Ton Product: 
Hot and Cold End Temperatures: 
Oxygen and CO Content in the Kiln: 

NOx Levels in Vent Gases at 8% 4: 
Solids Content of Mud: 
N e  and Soda Content of Mud: 
Particulate Control Device: 
Scrubber Pressure Drop: 

Scrubber Makeup Solution Source, Volume: 
Scrubbing Solution Recirculation Rate: 

5.2-5.8 
Natural Gas @ 
30000-36000 SCFH 
5.5-7.5 
1550-1700" F & 400-530" F 
2.4-5.0 Oxygen, 
CO NIA 

' NIA 
63-80% 
Na20 0.5-1.596 
Venturi Scrubber 
10-14" Generally; 
Up to 19" Water 
Fresh Water, Vol NlA 
NIA 

I 
I 

STACK i 
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LIME KlLN - VENTING NCG’S 
MANUFACTURER: FULLER 
T W E  OF SCRUBBER VENTURRl 
SOURCE OF SCRUBBING LIQUID: FRESH WATER RECYCLED 
KILN DIMENSIONS: 275 FEET LONG, 10.5 FEET DIAMETER 
CHAIN SECXION LENGTH: 37.5 FEET, HIGH DENSITY CURTAIN STYLE - 

RUN 5 

5/01 

1545 

- 
RUN f 

5/01 

1645 

RUN2 RUN3 + PAR4MXER UNITS RUN1 

START TIME 
STOP TIME 

RUN 4 

5/01 

1445 

1530 

2330 0030 

2415 I 0115 1630 1730 

8.67 I 8.80 6.03 BTUm PROD MM 8.80 
mrr 

7.34 

41400 

6.89 

39000 55200 55200 FIRING RT SCFH 55200 38400 

153 PRODCAO I TNDY I 151 135 153 I 151 136 

78.1 

0.77 

1695 

MUD SOLID 

SODA 

HOT TEMP ** 1580 

78.1 

0.72 

1730 

16.0 

0.72 

1700 1740 1740 

COLDTEMP I F I 450 450 I 460 480 480 

9.0 

24.3 

1.7 

465 

9.0 

18.5 

02STACK I RD I - 9.6 

19.6 

1.3 

CO STACK PPM - 
1.7 TRS STACK PPM - 

BHBURNRT I SCFM I 91 164 87 

71 

144 

110 

77 

138 

42.0 

4.5 

56 1 

16. I 

SCRUB LIQ 96 88 77 

145 SHOW TEM I F I 140 145 145 

SHOWFLW I GPM I 43.5 42.0 

4.1 

42.0 

3.9 

56 1 

16.1 

EXCESS02 I 
IN KILN 

% I 2.4 ~ 

DIG PROD 561 561 
~ ~~ 

56 1 

15.0 19.7 I 19.6 

For both days 4 / 3 0  and 511 venting was initiated 2 hours prior 
to testing. 

* Soda is tested using an acid soluble test which gives a higher 

**.The front end temperature is not an accurate reading, actually 
result than the more common water soluble test. 

2000F 

~ 3.5 - 2 
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LIME KILN - VENTING NCG'S PAGE TWO 
MANUFACTURER: FULLER 
TYPE OF SCRUBBER: VENTURRI 
SOURCE OF SCRUBBING LIQUID: FRESH WATER RECYCLED 
KILN DIMENSIONS: 275 FEET LONG, 10.5 FEET DIAMETER 
CHAIN SECTION LENGTH: 37.5 FEET, HIGH DENSITY CURTAIN STYLE 

3.5 - 3 
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SECI'ION 4 

GAS TURBINE EXHAUST 
(CL-GT) 
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SECTION 4 
GAS TURBINE EXHAUST 

(GL-GT) 

The Gas Turbine Exhaust was sampled for aldehydes only on 30 Apd 1992. AU of 
the target aldehydes were nondetectable for the one sample run. Table 4.1 summarizes the 
results of the testing. 

Process operating data follows the results tables. 

TABLE 4.1 SUMMARY OF MISCELLANEOUS RESULTS 

Volometrtc Flow Data 

Stack Temperaaue, OF 

Volumehic Flow Rate. x lo' DSCFh4 

proecssoperallBgcoaditioas 

Produdion Rate, x 10' B T U b  . . . . . . . . 

Emission Rate, I b b  

Fonnaldchyde ND 0.4 

ND 
ND 
ND 

ND 

ND 

0.6 

0.8 

1.6 

0.9 

1.3 

AClOkin ND 0.7 

Benzalddryde ND 1.4 - 
ND = Not D e t W  
DL - Detection Limit 

4 - 1  
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LUFKIN Source: Gas Turbine Exhaust FIN: G 4  
s o u r n  code: CLGT Date: 4130192 EPN: G-6 CIN: - 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning T i e  1026 

Stack Temperature. "F 33 1 33 I 
Moisturn Content, % 3.6 3.6 
Oxygen Concentration, % 18.0 18.0 
Carbon Dioxide Concentration. 96 0.0 0.0 
Volumetric Flow Rats. x10-3 ACFM 261.4 261.4 
Volumetric Flow Rate, x10'3 DSCFM 167. I 167. I 

Process Owratine Conditions - 
Production Rate, x 10E+6 B T U h  

Miscellaneous Parameters 
Formaldehyde 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
.Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

2-Butanone (Impinger) 
Concentration. ppmvd 
Emission Rate, lbhr 

Methyl isobutyl ketone 
Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. l b k  

Concentration. ppmvd 
Emission Rats, l b k  

Acetaldehyde 

Acetone (Impinger) 

Acetophenone 

Acrolein 

B e d d e h y d e  

131.7 

0.5 * 
0.4 * 

0.5 * 
0.6 * 

0.5 * 
0.8 * 

0.5 * 
1.6 

0.5. * 
0.9 * 

0.5 * 
1.3 * 

0.5 * 
0.7 * 

0.5 * 
1.4 * 

131.7 

0.5 * 
0.4 * 

0.5 
0.6 * 
0.5 * 
0.8 

0.5 * 
1.6 

0.5 * 
0.9 * 

0.5 * 
1.3 

0.5 * 
0.7 * 

0.5 * 
1.4 * 

OM or more V ~ Y C I  wem l eu  h n  Ihe deieclion litnil. 4 - 2  Page 2 o f  12 0IGT.XLS 9/30192 
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GAS TURBINE AND WASTE HEAT BOILER 

PARAMETER F 
1) TURBINE GAS 

WASTE HEAT I BOILER GAS 

TURBINE GAS 

WASTE HEAT 

UNITS 

MMBTUID 

MMBTUID 

MCFID 

MCFID 

4130 II 
316011 

II 3038 
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SECTION 5 

RECOVERYFURNACE 

(CL-RF) 

Section 5. I Emission Test Results - Metals 

Section 5.2 Emission Test Results - Miscellaneous 

Section 5.3 Process Description and Operating Conditions 
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SECTION 5 
REC0VERYF"ACE 

(CL-rur) 

The Recovery Furnace was sampled for metals, sulfuric acid mists. and hydrogen 
chloride. The nSult.9 arc summsrued in the following paragr8pb. 

Msw 

Section 5.1 tabulates the results for each compound. 
Table 5.1 summarizes the result of h e  samples collected for metals M~~YSCS.  

The only metals found above the detection limit were copper, lead, and mercury. 

Tables 5.2 and 5.3 SunnnarLc the results of testing for sulfuric acid mists and hydrogen 
chloride. Section 5.2 tabulates the results for each compound. 

The sulfuric acid mists were all  less than the detection limit. A retest was conducted 
on 16 September 92 for hydrogen chloride. Process operating data for the retest was taken 
from 01 May 92 c~nditions. Hydrogen chloride emission rates wen consistent, 0.7 to 
1.2 I b b .  
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TABLE 5.1 SUMMARY OF METALS EMISSIONS 

Mill: W O N - L U F K I N  
sourac&: QRP 
FIN: 81-1 EPN: 81-1 

source: R e c o v e r y ~  
Tesc Dates: 4130192 
CIN: 351019 

DL - RUN 1 R U N -  MEAN - 

ND w ... . . . . 2.2 
ND 2.2 
ND ND ND 1800 
ND ND ND 2.2 
ND ND ND 2.2 

4.4 

2.2 
4.4 

4.4 

2.2 
Nirfel (Ni) ND ND ND 2.2 

w- 8) ND ND ND 44 
Sivcr (Ag) ND ND ND 2.2 
Seleninm (Se) ND ND ND 2.2 

. I b u i r n ~  ND ND ND 2.2 - 
ND = Not Detected 
DL = DeteUica Limit 

5 - 2  
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TABLE 5.2 SUMMARY OF MISCELLANEOUS RESULTS 

Milk CHAMPION-LUFKIN 
s0urcec0&: QRP 
FIN: 81-1 EPN 81-1 

Soum: RewveryRunace 
TestDam: 511m 
CIN: 351019 

Stack Temperature. OF 

I I--nL 5 - 3  
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TABLE 5.3 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: C"ION-LUPKIN 
sourcecodc: CL-RP 
FIN: 81-1 EPN: 81-1 

Sounr: Recovery Furnace 
Test Daws: 9/16/92 
CIN: 351019 

Volumcbk Flow D a t ~  

Slack Temperatwe. OF 

Protea Opwafiug Coaditloas 

Emission Rate. l b b  

ND - Not Detected 
DL = Detectim Limtc 



SECI'ION 5.1 EMISSION TEST RESULTS - METALS 
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M i l l :  Charpion-Lutkin 
S W C O :  Recovery FUrMCe 

R u l  1 
Sanple v o l u n  (0SCF)------e-- 39.49 
Source Vol  F L a  (OSCFM)------  131000 

FH*BH Cone Mass Ut .  Detection Dot L i m i t  Oet L i m i t  
Amt (ug) (Lb lDSCF)  ( I b l h r )  Limit(ug) (Ib/OSCF) ( I b /h r )  

Antimony 
Arsenic 
Bariun 
Beryl l i u n  
caduiun 
Chrmiun 
C D p p s r  
Lead 
Manganese 
Mercury 
Nickel 
Phosphorus 
S i l v e r  
Se lm iun  
Tha l l i un  

Sb 
AS 
Ea 
Be 

C d  
cr  
cu 56 
Pb 35 
Mn 
No 12 
N i  
P 
Ag 
SO 

11 

. 

. 

. 

. . 

O.OE*OO 
O.OE*OO 
O.OE+OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 
3.1E-09 
2.OE-09 
O.OE*OO 
6.E-10 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE+OO 

O.OE+OO 
O.OE*OO 
O.OE+OO 
O.OE+OO 
O.OE*OO 
O.OE*OO 
22kQL 
u - 0 2  

S E - 0 3  
O.OE+OO 

O.OE+OO 
O.OE*OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 

5 
5 

4000 
5 
5 
10 
5 
10 
10 
5 
5 

100 
5 
5 
5 

2.8E-10 
2.E-10 
2.2E-07 
2 s - 1 0  
2 s - 1 0  
5.6E-10 
2.E-10 
5.6E-10 
5.6E-10 
2.E-10 
2.E-10 
5.6E-09 
2.E-10 
2.E-10 
2.E-10 

2.2E-03 
2.ZE-03 
1 .BE+oo 
2.2E-03 
2.ZE-03 
4.4E-03 
2.X-03 
4.4E-03 
4.4E-03 
2.2E-03 
2.2E-03 
4.CE-02 
2.2E-03 
2.2E-03 
2.2E-03 

R V ,  2 
Saaple voluna (DSCF)--------- 40.28 
Source Vol F lou (DSCFM)------ 12'9000 

FH+BH C o r r  Mass R t .  Detection Oet L i m i t  Oet L im i t  
h t  (ug) (Lb/DSCF) ( l b l h r )  L in i t (ug )  ( Ib lOSCF)  (lb/hr) 

Ant i fmy 
Arsenic 
Bariun 
B e r y l l i u n  
C a h i u n  
Chraniun 
Copper 
Lead 
manganese 
Mercury 
Nickel  
Phosphorus 
S i  l v e r  
Se lm iun  
Tha l l i un  

1 

Sb 
As 
Ea 
Be 
Cd 
c r  
cu 
Pb 
Mn 
H t l  
N i  
P 

SO 

T I  

. 
5 

. . 
12 
5 . . 
. 

O.OE*OO 
Z.E.10 
O.OE*OO 
O.OE+OO 
O.OE*OO 
O.OE+OO 
O.OE*OO 
O.OE*OO 
6.6E-10 
2.E-10 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE+OO 

O.OE*OO 
2.1E-03 
O.OEiO0 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE+OO 
5.1E-03 
2.1E-03 
O.OE*OO 
0 . OE*OO 
O.OE*OO 
O.OE+OO 
O.OE*OO 

5 
5 

4000 
5 
5 
10 
5 
10 
10 
5 
5 

100 
5 
5 
5 

5 . 1  - 1 

2.E-10 
2.E-10 
2.2E-07 
2.E-10 
2.E-10 
5.5E-10 
2.E-10 
5.5E-10 
5.5E-10 
2.E-10 
2.E-10 
5.5E-09 
2.E-10 
2.E-10 
2.E-10 

2.1E-03 
2.1E-03 
1 .E*OO 
2.lE-03 
2.1E-03 
4.2E-03 
2.1E-03 
4.2E-03 
I .2E-O3 
2.1E-03 
2.1E-03 
4. ZE - 02 
2.1E-03 
2.1E-03 
2.lE-03 



M E T A L S  C A L C U L A T I O N S  

C l i e n t :  TPiEC 
Location: Charpion-Lufkin 

M S T O l  Project No.: 68U)-O1-01 
Soorce: RF 

Rm Mudmr 1 2 3 M O M  

Dot* 4f30fv2 4f30fv2 
Tim BWM iu 1657 
Tim E M  1555 1803 
S a r p l i n g  Tim, min (Theta) 60 60 60 
Stack Oiamster, in. (01s) 132 132 132 132 
Barcuotric Pressure, in. Hg (Pb) 50.03 30.03 50.03 
Sta t ic  Pressure, in. WZO (PPI  -0.81 -0.81 -0.81 
P i t o t  T u b  Coeff ic ient  (CP) 0.84 0.64 0.84 
Meter correct ion Fector (I) 1.010 1.010 1.010 
Nozzle Dimmter, in. (On) 0.300 0.300 0.300 
Meter VOIM, f t 9  (vm) 40.072 41.074 40.5?3 
Water Tenperatwe. *F (tm) 85 BB 86 
Meter Or l f i c *  Pruaure, in. W20 (Delta H) 1.664 1.630 1.645 
Velum HZO Col lec td ,  !d, ( V l C )  250.4 2b5.4 267.9 
CU2 Concentratim, X (@a21 16.0 16.5 16.3 
02 Concentration, X (02) 8.0 8.0 8.0 
Average Sq R t  Vel0 Wed, (in. n20)% ((Dalta P)'K)avg 0.6600 0.6500 0.6550 
Stack Tenperaturn, .F ( ts )  386 388 587 
Total Metals Collected, vg 2.3 2.2 2.3 
Moisture Fraction (a t  Saturation) (Bus) HA YA MA 

_ _ _  ..- _ _ _  

CALCULATE0 OATA 

Stack Area, f t A 2  (AS) 95.05 95.05 95.03 95.03 
Stack Pressure, In. Wg (PI)  2v.w 2v.w 0.00 1v.w 
Standard Meter Volum, f t 9  (Matd) -m '0.0W 26.589 
S t a n d . r d  Uater volum, ft-3 (Vustd) 1 i . m  11.551 0.000 7.779 
Moisture Fractlon (Measured) (BUl) 0.230 0.223 ERR ERR 
Moisture Fraction (louor aatfmas) (Bus) 0.230 0.223 ERR ERR 
Mol. Ut. o f  Stack Gas, Ibflb-mole (Ms) 27.v 28.1 ERR ERR 
Average Stack G.. Velocity, f t fsec (VI) 47.7 46.9 ERR ERR 
Stack Gas Flw 0 S t u t  C a d ,  f t3 fmin (Pa) 2.72€+05 2.67€+05 ERR ERR 
Stack Gas Flw 0 S t d  C u d .  f t l f m i n  (0s) ERR ERR 
I s o k i n t i c  SqIlm Rate, x ( X I )  ERR ERR 
Metals Concentrat la, I h l f t ^ S  1.28E-10 1.2OE-10 ERR ERR 

j :\a5OJ\standard~0ta L s.uki 5 .1  - 2 
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Blanks for the Multimetals Train. 
during the study. 
a t  Chmpim-Lufkin d two a t  Chmpim-Sheldon. 
These blanks ware used to  correct a l l  smples. 

Three blanks =re collected 
Om uas collected 

Antinmy 
Arsenic 
Bariuo 
Beryl l im 
Cs4niuo 
Chrmiun 
Copper 
Lead 
MMOMm. 
Mercury 
Nickel 
Phosphorus 
Si lver 
S e l m i u  
Tha l l im  

CL Blank 

Sb 0.7 
AS 3.9 
Ea 2476 
Be 0.2 
Cd 0.5 
cr  9.4 
cu 1.6 
Pb 10.8 
vn b.4 
ns 0.4 
Y I  2 '  
P 22.6 

AD 8.3 
SO 0.5 
T I  1 

Front(ug) 
CS Elk 1 
Front(ug) 

0.5 
0.8 

2 .  
0.2 
0.4 
1.2 
1.5 
0.3 

1 .  
0.4 

2 .  
50 

0.7 * 
0.6 
0.5 

CS Elk 2 
Front(ug) 

.0.5 
0.8 

3742 
0.3 
1.4 
9.3 
1.5 
5.2 
4.5. 
0.4 

2 .  

0.7 
0.4 
0.7 

53.4 

Front 
elktug) 

0' 
1 

0. 
0. 

0. 

2073 

6.4 

5.4 
3.1 
0. 
0. 

0 .  
0 .  
0. 

34.7 

The beside e v a l w  mclvg that the analyt ical v a l u  was less than the 
detection l i m i t  for  the m l y s i s .  The front a d  the b c k  blank ( r ight  colmn) 
una developed frm the average for most mtals. 
nos mt used because i t  uas Inexplainably high. 

The 8.3 ug frm the CL blank 

Antinmy 
Arsenic 
Bar im 
Beryl l iun 
cs4niun 
chraniun 

Lead 
Mansme 
Mercury 
Nickel 
Phosphorus 
Si lver 
S e l n i r n  
Thalliun 

C w r  

CL Blank 
Back(up) 

Sb 1 .  
AS 1 .  
BO 3.8 
BO 0.4 
Cd 0.8 
cr  2.3 
cu 2.9 
Pb 1 . 5  
Mn 1.9 
ng 0.8 
W1 3.8 

P 188 
A# 1.3 
5. 1 .  
T l  1.9 

CS Elk 1 
Back(ug) 

1 .  
0.5 
0.4 
0.4 
1.4 
2.4 

3 .  
0.4 

2 .  
0.8 

4 .  
100 
1.4 
0.8 
0.4 

CS Elk 2 
Back(ug) 

0.7 
0.3 
2.6 
0.3 

1 
1.6 

2 .  
0.6 
1.3 
1.1 
2.6 
26 

0.9 
0.5 
0.3 

Back 
Blk(w) 

0' 
0. 
0. 
0 '  
1 
0. 
0 .  

0' 
0' 
0 .  

100 
0 .  
0 .  
0 .  

0.8 

w 
9/7/92 
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TRIANGLE LABORATORIES of RTP, INC. 
PO BOX 13485 

RTP, NC 27709 

Project: 20793 Date in: 05-May-92 
Weston Dateout: 04-Jun-92 

CASE NARRATIVE 

Overview 
This project involves the analysis of 7 Multi-Metals Trains, 

of which one is a Blank Train, for Ag, As, Ba, Be, Cd, Cr, Cu, Hg, 
Mn, Na, Ni, P, Pb, Sb, Se, and T1. The Multi-Metal analysis was 
conducted according to the protocol described in sections 5 - 1  of 
the EPA Draft Document "Methodology for the Determination of 
Metals Emissions in Exhaust Gases from Hazardous Waste Incineration 
and Similar Combustion Processes." In addition to the Multi-Metal 
Trains one liquid (DI H20) sample was submitted to be analyzed with 
the Blank MMTL Train, but did not require any digestion. 

PreDaration 
Samples were prepared by microwave and hotplate digestion, as 

required by the contract. A detailed flow chart of the procedure 
is included in the report showing the volumes received and usea f o r  
all analyses. 

Be, Cd, Cr, Cu, Mn, Ni, P, and Ai were determined by 
Inductively Coupled Plasma (ICP) Emission Spectroscopy. Sb was 
determined by Graphite Furnace Atomic Absorption (GFAA). As, Se, 
Pb and T1 were analyzed by Methods of Addition(MSA) on the GFAA. 
Na was determined by Flame Atomic Absorption(FLAA). Hg was 
determined by Cold Vapor AA. 

Results 
The Sb post digestion spikes for the FH and BH samples on the 

GFAA were the only %recoveries that were within control limits. 
As, Pb, Se, and T1 were reanalyzed by Method of Standard Addition 
on the GFAA per method requirements due to the fact that the post 
digestion spikes for these analytes were not within control limits. 
Only Pb was detected in the PBW, but the amount detected is not 
significant in comparison to the amount of Pb detected in the 
samples. The Pb Train Blank results may be biased slightly high 
due to the Pb detected in the PBW. 

The FH As and Ba results can be mostly attibuted to the 
amounts detected in the Train Blank. It is possible that the Ba 
results in the FH samples and Train Blank may be due to the amount 
of Ba indigenous to the glass fiber filters. 

The XRPD for the duplicates were within control limits for all 
samples in which Hg was detected, except LK/2 FH and RF/2 E. In 
these cases, as well as when Hg was detected in the sample and not 
in the duplicate or in the duplicate and not in the sample, the 
XRPD is not considered to be a signifcant QC parameter, because the 

5 .1  - 4 
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concentration is less than four times the detection limit. 

bias the Hg detected in the FH/BH samples slightly high. 
Hg was detected in the blank for the FH/BH Hg analysis and may 

. .  
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TRIANGLE LABORATORIES of RTP, INC. 
TLI PROJECT #20793 

CLIENT SAMPLE IDENTIFICATION: 

MMTL TRAIN #1 
l.CL-SDTV/lMETL/0429/1 FH 
2.CL-SDTV/lMETL/O429/1 BH 
3.CL-SDTV/lMETL/0429/1 D 

5.CL-SDTV/lMETL/O429/1 F 

MMTL TRAIN %3 
l.CL-LK/lMETL/0503/1 FH 
2.CL-LK/lMETL/O503/1 BH 
3.CL-LK/lMETL/0503/1 D 
4.CL-LK/lMETL/0503/1 E 
5.CL-LK/lMETL/0503/1 F 

MMTL TRAIN #5 
l.CL-RF/lMETL/O430/1 FH 
2.CL-RF/lMETL/0430/1 BH 
3.CL-RF/lMETL/0430/1 D 
4.CL-RF/lMETL/0430/1 E 
5.CL-RF/lMETL/O430/1 F 

4.CL-SDTV/lMETL/O429/1 E 

MMTL TRAIN #2 
1.CL-SDTV/lMETL/O429/2 FH 
2.CL-SDTV/lMETL/O429/2 BH 
3.CL-SDTV/lMETL/O429/2 D 
4.CL-SDTV/lMETL/O429/2 E 
5.CL-SDTV/lMETL/O429/2 F 

MMTL TRAIN #4 
l.CL-LK/lMETL/0503/2 FH 
2.CL-LK/lMETL/0503/2 BH 
3.CL-LK/lMETL/0503/2 D 
4.CL-LK/lMETL/0503/2 E 
5.CL-LK/lMETL/0503/2 F 

MMTL TRAIN #6 
l0CL-RF/1METL/0430/2 FH 
2.CL-RF/lMETL/0430/2 BH 
3.CL-RF/lMETL/0430/2 D 
4.CL-RF/lMETL/0430/2 E 
5.CL-RF/lMETL/0430/2 F 

BLANK TRAIN 
1. CL-BLANK FH 
2.CL-BLANK BH 
3.CL-BLANK DI H20 
4.CL-BLANK E 

5 . 1  - 6 
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I TRIANGLE LABORATORIES of RTP, INC. 

INORGANICS ANALYSIS REPORT 
PAGE 1 OF 2 

TLI PROJECT #:  20793 
CLIENT: WESTON 1 DATE RECIEVED: 05/05/92 
DATE REPORTED: 06/04/92 

I CLIENT **=MSA 

SDTV/l FH < .700 3.79 2231 <. .200 1.20 8.34 5.89 11.1 I SDTV/l BH < .906 1.07 3.88 < .259 < .518 < 1.55 9.61 11.5 

SDTV/2 FH < .700 3.37 2759 < .200 .737 6.18 6.89 13.3 1 SDTV/2 BH < ,863 1.04 3.78 < .247 < .493 < 1.48 < 1.85 2.20 

RESULTS REPORTED IN TOTAL Ug . 

. SAMPLE ID Ag As** Ba Be Cd Cr cu Mn 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LK/1 FH 4.00 2.63 2071 < -200 1.03 15.2 3.19 32.5 I,..,' LK/1 BH < .875 1.93 3.32 < .250 < .500 < 1.50 9.74 1.36 

I 
I 
0 

I 
I 
I 
I 
I 
I 
I 
I 

i 

LK/2 FH .768 4.14 2809 < .200 1.16 9.46 3.56 45.9 
LK/2 BH < .875 3.16 < 2.50 < .250 < , 5 0 0  < 1.50 < 1.88 7.46 

RF/1 FH < .700 4.49 3273 .234 .440 12.0 2.43 6.91 
RF/1 BH < .863 .690 < 2.47 < .247 2.38 2.30 53.7 2.65 

RF/2 FH < .700 4-86 2629 < .200 .553  7.36 < 1.50 7.36 
RF/2 BH < .863 .740 2.96 < .247 1.28 3.25 3.34 7.25 

BLANK FH 8.34 3.86 2476 .206 .480 9.42 1.59 4.43 
BLANK BH < 1.34 < .955 < 3.82 < .382 .795 < 2.29 < 2.86 < 1.91 
BLANK DI H20 < 3.22 < 1.15 < 9.20 < .920 < 1.84 < 5.52 < 6.90 < 4.60 

PBW ug/L <7.00 <5.00 <20.0 <2.00 <4.00 <12.0 <15.0 <10.0 

CLIENT 
SAMPLE ID Na Ni P Pb** Sb Se** T1** 

SDTV/l FH 46,100 2.04 74.8 36.9 9.85 < .500 < 1.00 
SDTV/l BH 435 < 2.59 140 3.12 < .647 < .647 < 1.29 

SDTV/2 FH 74,700 < 2.00 28.7 34.3 .920 < .500 2.29 
SDTV/2 BH 226 < 2.47 130 2.55 < .616 < .616 < 1.23 

LK/1 FH 54,800 9.61 43.6 1270 1.62 < .500 < 1.00 
LK/1 BH 245 < 2.50 129 5.05 < .625 < .625 < 1.25 

LK/2 FH 61,100 5.10 38.9 1712 1.21 < . 5 0 0  2.79 
LK/2 BH 303 < 2.50 141 2.23 < .625 < .625 < 1.25 

RF/1 FH 55,800 < 2.00 30.5 38.2 .660 < . 5 0 0  < 1.00 
RF/1 BH 293 < 2.47 159 2.50 < .616 < .616 < 1.23 

RF/2 FH 48.800 < 2.00 31.4 11.2 .890 < . 5 0 0  < 1.00 
RF/2 BH 356 < 2.47 124 1.82 < .616 < .616 < 1.23 

BLANK FH 37,600 < 2.00 22.6 10.8 .720 < .500 < 1.00 
BLANK BH 304 < 3.82 188 1.53 < .955 < .955 < 1.91 
BLANK DI H20 168 < 9.20 127 1.50 < 1.15 < 1.15 < 2.30 

I 

_-----------_----_______________________----------------------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PBW ug/L <500 <20.0 <200 2.8 < 5 . 0 0  <5.00 <10.0 - , 
_1 



AVG TOTAL ug 
XRPD 

AVO TOTAL ug 
XRPD 

AVO TOTAL ug 
XRPD 

AVO TOTAL ug 
XRPD 

AVG TOTAL ug 
XRPD 

AVO TOTAL ug 
XRPD 

AVG TOTAL ug 

TRIANGLE LABORATORIES of. RTP, INC. 

INORGANICS ANALYSIS REPORT 
PAGE 2 OF 2 

Hg RESULTS 

~ 

XRPD N/A 

Sb GFAA POST DIGESTION SPK SUMMARY 

XREC --..-------- ----------- 
RF/1 FH(S) 84.6% 
RF/1 BH(S) 87.2% 

N/A N/A 

FH/BH PBW 
IMPINGER PBW 
5-4 RECHECK PBW 
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DESCRIPTION OF ABBREVIATIONS 

ICV=Initial Calibration Verification 
ICB=Initial Calibration Blank 
CCg=Continuing Calibration Verification 
CCBEContinuing Calibration Blank 
PBW=Preparation Blank Water 
PBS=Preparation Blank Soil 
LCS=Laboratory Control Sample 
ICSAiInterference Check Sample(So1ution A )  I=Initial F=Final. 
ICSAB=Interference Check Sample(So1ution AB) I=Initial F=Final 

Solution A contains common interferents, while Solution AB 
contains the interferenta plus the analyte in question. 

CRDL=Contract Required Detection Limit (for CLP) 
IDL=Instrument Detection Limit 
CRI=CRDL Standard for ICP I=Initial F=Final 
CRA=CRDL Standard for AA I=Initial F=Final 
%RPD=Relative Percent Difference 
XREC=% Recovery 
SPK=Spike 
AMT=Amount 
BLK=Blank 
MSA=Method of Standard Additions 

5 . 1  - 9 



CALCULATIONS 

MMTL TRAINS(ICP k GFAA): 

TOTAL ug = IuP/LI * (mL TV/mL USED) * (mL FV * DF1 
MMTL TRAINS(FLAA): 

TOTAL ug = Jun/L1 * (mL T V/mL USED) * (mL FV * DF1 
FV=FINAL VOLUME DF=DILUTION FACTOR 
WT=WEIGHT TV=TOTAL VOLUME 

BV=BEGINNING VOLUME 

1000 

rn 
MMTL Trains: 

TOTAL ug = lun/L1 * (ml F V/ml a1 iauot) * .1L * (DFL 
MMTL Impingers: 

TOTAL ug = lun/L1 (ml TV/ml aliauot) * .1L * (DF1 

XRPD = JSR - DR, I * 100 
(SR + DR)/2 

XREC = SSR - SR * 100 
SA 

SR=SAMPLE RESULT DR=DUPLICATE RESULT 
SSR=SPIKE SAMPLE RESULT SA=SPIKE ADDED 

. . .. .- -. . 
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SECTION 5.2 EMISSION TEST RESULTS - MISCELLANEOUS 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 

S o u m  code: CL-RP Date: 5/1/92 EPN 81-1 cm: 351019 
Mill: CHAMPION - LUFKIN Source: RecoveryFur~w FIN: 81-1 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
~~~ ~~~ 

Beginnil T i e  1444 1657 
Flow Data 

Stack Temperature, OF 386 388 387 
Moistvre Conteat, % 23.0 22.3 22.7 
oxyga concultntiw, % 8.0 8.0 8.0 
Carbon Dioxide concmbotiw. % 16.0 16.5 16.3 
VolumStric Flow Rate, x10'3 ACFM 271.7 261.1 269.4 
Volumc(ric Flow Rate, ~ 1 0 ' 3  DSCFh4 130.8 129.5 130.2 

Process Operating Conditiom 

Miscellaneous Parameters 
Production Rore. IO00 Ib BLSlhr 17.0 77.0 77.0 

Sulfuric Aad Mist (Impinged 
Concentration. lbldscf 7.40E-08 * 7.40848 * 7.40E-08 * 7.408-08 * 
Emission Rate, I b h  5.788-01 5.78E-01 * 5.78E-01 ' 5.78E-01 * 

RPC 2 of 12 0lW.XLS 12/17/92 Om 01 mom vduu wcm leu h n  ulc detection limit. 5.2 - 1 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LUFKIN Sourn: Rrcovery Furnace FIN: 81-1 
source codc: a-w Date: 9/16/92 EPN: 81-1 GIN: 351019 1, 

t 

I 
4, 

Oxygen Cwcentrstion, % 7.5 7.5 1 
Volumetric Flow Rate, x10-3 DSCFM 97.3 97.3 ] 

77.0 1 
Emission Rata. lbilu 1.2 0 1  1.2 :5 t 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
B e g i d  Time 1045 
Flow Data 

Stack Temperatun, "F 371 371 
Moisture Conteut, 5% 22.3 22.3 

Carbon Dioxide Concentration. !% 13.0 13.0 
Volumetric Flow Rate, x10-3 ACFM 197.1 197.1 

Procgs operating Conditions I 

Production Rate, loo0 Ib B L S h  77.0 77.0 17.0 

Hydrogen chloride 
Miscellaneous Parameters 

Concmtration, ppmvd 2.2 1.2 2.3 

1 
1 
I. 
I 
1 
1 
I 
1 
1 

5.2 - 2 One OI mDIc Vduci WCIC l e u  Ihm Ihc dcteclion limit. 'I h g c 2 o f 8  OIRF2.XLS 12/1719? 
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SECTION 5.3 PROCESS DESCRIPnON AND OPERATINC3 CONDITIONS 
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RECOVERY BOILER 
Number 1 4 .  

Approximately two million pounds of black liquor from the 
evaporators enters the black liquor mix tank where the black 
liquor, ash from the precipitators, and 7 2 0  lb/hr of salt cake are 
all added. The mixture then proceeds to the retention tank, 
through heaters and is fed to the 2 guns. The liquor mixture is 
then sprayed into the boiler at 68% solids and burned. The 
organics are destroyed with the inorganics dropping to the bed. 
The inorganics are fed into the smelt dissolving tank, mixed with 
weak wash forming green liquor. The flue gases flow up the furnace 
through superheaters, a generating bank and economizers and proceed 
to a dry bottom Flakt electrostatic precipitator. The precipitator 
removes ash which is fed to the mix tank and the remaining gas is 
emitted through the stack. 

- 
5.1 - 1 



I NO. 14 RECOVERY FURNACE 

TYPE: LOW ODOR, NON-CONTACT 
MANUFACTURER: GOTAVERKEN 
CONSTRUCTED: 1985 

5.3 - 2 
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SECTION 6 

SMELT DISSOLVING TANK VENT 

(CL-SDTV) 

Section 6.1 Emission Test Results - Metals 

Section 6.2 Process Description and Operating Conditions 



SECTION 6 
SMELT DISSOLVING TANK VENT 

( S D W  

The Smelt Dissolving Tank Vent was only tested for metals on 29 April 1992. 
Table 6.1 summarizes the rwults of the samples collected for analysis. Only trace amounts 
of antimony, copper, Lead, and manganese were detected. 

Section 6.1 tabulates the mults for each compound analyzed. Section 6.2 includes the 
process operating data 89 recorded and provided by mill personnel. 

6 - 1  
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TABLE 6.1 SUMMARY OF METALS EMISSIONS 

MUI: CHAMPION-LUPKIN 
swracode: CLSDn 
FIN: 81-2 EPN 81-2 

S o w :  Smelt Dissolving Taat Ven 
Test Dates: 4B9192 
CIN: 351020 

Volumch.Lc Flow Data 

ND ND ND 2.5 
ND ND ND 2000 
ND ND ND 2.5 
ND ND ND 2.5 
ND ND ND 5.0 
ao 35 5.4 2.5 
17.0 110 16.0 s.0 

1Q.O S.9 RQ 5.0 
ND ND ND 2.5 
ND ND ND 2.5 
ND ND ND 5.0 
ND ND ND 2.5 
ND ND ND 2.5 
ND ND ND 2.5 



. 

SECTION 6.1 EMISSION TEST RESULTS - METALS 
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M i l l :  Chapim-Lufkin 
Source: Smelt Dissolving lank V e n t  

n u l  1 
sanpte VOIW (DSCF)-- - - - - - - -  35.68 
Source Vol F l a  (OSCFM)------ 13400 

FH+BH Conc Mass R t .  Detection Dot L i m i t  Oet Limit  
h t  (ug) (Ib/OSCF) (Ib/hr) Limit(ug) (LblOSCF) (Ib/hr) 

Antimony 
Arsenic 
Barium 
Beryl I ira 
CMkniun 
Chraniun 

Lead 
t!!MOMa. 
Mercury 
Nickel 
Phosphorus 
Si lver 
S e l e n i u  
lhal l ium 

c o w r  

Sb 10 
As 
Ba . 
Be 
Cd . 
cr  . 
cu 16 
Pb 34 
lbl 20 
Hg 
M i  . 
P . 
As 
SO 

T I  . 

. 

. 

. 

6.2E-10 
O.OE*OO 
O.OE+OO 
O.OE*OO 
O.OE*OO 
O.OE+OO 
9.9E-10 
2.1E-w 
1.2E-W 
O.OE*OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE*OO 
O.OE+OO 

LQuk 
O.OE*OO 
O.OE*OO 
O.OEiO0 
0.OEiOO 
O.OE*OO 

.B.OE-04 
lJErpL 
j.OE-03 
O.OE*OO 
O.OE+OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 

5 
5 

loo0 
5 
5 
10 
5 
10 
10 
5 
5 

100 
5 
5 
5 

3.1E-10 
3.1E-10 
2.5E -07 
3.lE-10 
3.1E-10 
6.2E-10 
3.1E-10 
6.2E-10 
6.2E-10 
3.lE-10 
3.1E-10 
6.2E-09 
3.1E-10 
3.lE-10 
3.1E-10 

2.5E-06 
2.5E-04 
2 .OE - 01 
2.5E-04 
2.5E-04 
5.OE-04 
2.5E-04 
5.OE-04 
5.OE-04 
2.5E-04 
2.5E-04 
5. OE-03 
2.5E-04 
2.5E-04 
2.5E-04 

n u l  2 
Sanple volum (DSCF)--------- 35.53 
Sourc. Vol Flou (DSCFM)------ 13300 

FHrnH Conc Mass U t .  Detection Oet L i m i t  bet L i m i t  
h t  (up) (lb/OSCF) (Ib/hr) LimitCug) ( lb /OSCF)  (Ib/hr) 

A n t i m y  
Arsenic 
Bariua 
Beryl l iua 
C A i m  
Chromium 
Copper 
teed  
Manganese 
Mercury 
Nickel 
Phosphor- 
Si lver 
S e l e n i m  
Thallium 

1 

Sb 
As 
Ba 
Be 
Cd 
C r  
cu 
Pb 
Mn 
HS 
N i  
P 
rr 
s. 
T I  

. . . . . 
7 
31 
12 . . . . . 

O.OE*OO 
O.OE*OO 
O.OE.00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
63-10 
1.E-09 
7.4E-10 
O.OE+OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE+OO 

O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE+OO 
O.OE*OO 
O.OE+OO 

).SE-(U 

5.9E-04 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE+OO 
O.OE+OO 
O.OE*OO 

6.1  - 1 

5 
5 

4000 
5 
5 
10 
5 
10 
10 

5 
5 

100 
5 
5 
5 

3.1E-10 
3.1E-10 
2.5E-07 
3.lE-10 
3.1E-10 
6.2E-10 
3.1E-10 
6.2E-10 
6.2E-10 
3.1E-10 
3.1E-10 
6.2E-09 
3.1E-10 
3.lE-10 
3.1E-10 

2.5E-04 
2.5E-04 
2.OE-01 
2.SE-04 
2.5E-04 
5.OE-04 
2.5E-04 
5.OE-04 
5.OE-04 
2.5E-04 
2.5E-04 
5.OE-03 
2.SE-04 
2.5E-04 
2.5E-04 

J : \A502\6@480101\~ 



M E T A L S  C A L C U L A T I O N S  

C l i e n t :  TPIEC 
Location: Chppion-Lufkin 

UESTOY project NO.: 6&c8-01-01-0127 
scurce: CL-SDTV 

INPUT DATA 

Rm N-r 1 2 3. M e n  
Date 4/29/92 6/29/92 -._ 
T i m a  neem 1451 1623 
T i n  Ended 1529 1738 _._ 
Sapliw T i m ,  nin (Theta) n 72 72 
Stack Diumter, in. (Die) 18 18 68 4a 

.._ 

Barmetric Preasure, in. Hg (Pb) 29.92 29.92 29.92 
Static Pressure, In. HZO (PO) -0.25 -0.25 -0.25 
Pi to t   TI&^ C o d t i d e n t  (CP) 0.84 0.84 0.84 
Meter Correction Fector (I) 1.010 1.010 1 .OlO 
Norrla D i w t e r ,  in. (Dn) 0.300 0.300 0.300 
Meter V o l u ,  f t -3  (Vm) 36.610 36.555 36.585 
Meter Taperature, *I (tn) 91 90 90 
Meter Ori f ice Pressure, in. HZO (Delta H) 0.800 0.810 0.805 
V O l W  nZO Collected, nL ( V l C )  270.2 254.8 262.5 
CO2 Concentration, X (CDZ) 0.0 0.0 0.0 
02 C m m t r e t i m .  X (02)  20.8 20.8 20.8 
Averep. sq I t  vel0 had, (In. nm)̂ n ((oelta P ) ^ n ) a ~  0.4500 0.- 0.u50 

TOt.1 Metals C 0 l l . c t a d .  ug 3.7 4.1 3.9 
Moisture Frutim (at Saturatim) (Ens) NA MA YA 

Stack Taprature,  'F ( ts)  m a  157 

CALCULATED DATA 

Stack Area, ft'2 (AS) 12.31 12.31 12.31 12.31 
Stack Pressure, in. Hg (PS) 29.90 29.90 0.00 19.93 
Stvdard Meter Volum, f tL3 (Metdl  m- O.OO0 23.670 
S t u d a r d  Uatar V o l u ,  f t -3  (Vwstd) 12.718 11.W3 0.000 8.237 
Moisture Fraction (*.esured) (BWS) 0.264 0.252 ERR ERR 
Moisture Fraction (1-r sat/ees) wws) 0.264 0.252 ERR ERR 
Mol. Ut. of S t u k  CM, lb/lb-lole (Me) 26.0 26.1 ERR ERR 
Averep. Stack w vetocity, f t isec (vs) 28.8 28.1 ERR ERR 
Stack C u  Flw 0 Stack C m d ,  ftA3/nin (Oa) 2.138*04 2.07€+04 ERR ERR 
Stack CM Flw a S t d  Eond, f t '3h in  (as) ERR ERR 
leok imt ic  S g p l i n o  Rate, X ( X I )  ERR ERR 
Metals Cmcentratim, lb i f t *3  2.30E-10 2.54E-10 ERR ERR 

j :\0503\stvdard\lrrtai~.wkl 6.1  - 2 
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Antimony 
Arsenic 
Barium 
Beryll iun 
cachim 
Chrmim 

Lead 
M y I o u I . 0  
Mercury 
Nickel 
Phosphorus 
Si lver 
seleniun 
Thalliun 

C o p p r  

Blanks for  the Ilultlnmtalo Train. 
during the study. 
a t  Chanpion-Lufkin and tun a t  Chanpion-Sheldon. 
These blanks were u r d  to correct a l l  sarplea. 

Three blanks Wra collected 
Onc was collected 

CL Blank 
Front (ug) 

Sb 0.7 
AS 3.9 
Ea 2476 
EO 0.2 
Cd 0.5 
c r  9.4 
cu 1.6 
Pb 10.8 
m 4.4 
HS 0.4 
Y i  2 .  

P 22.6 
A9 8.3 
SO 0.5 
T l  1 

CS Elk 1 
Front(ug) 

0.5 
0.8 

2 .  
0.2 
0.4 
1.2 
1.5 
0.3 

1. 
0.6 

2 .  
50 
0.7 
0.4 
0.5 

CS Elk 2 
Fronttug) 

0.5 
0.8 
3742 
0.3 
1.4 
9.3 
1.5 
5.2 
6.5 
0 .4  
2 9  

53.6 
0.7 
0.4 
0 .1  

Front 
B I M u g )  

0 .  
1 

0 .  
0 .  

0 '  

2073 

6.4 

5.6 
3.1 

0 .  
0 .  

0 .  
0 .  
0 .  

34.7 

The b i d e  e v a t u  mcarm that the analyt ical value was leas than the 
detection l i m i t  f o r  the m l m i s .  
uas devrlopd frm the ever.Oa fo r  mst metals. The 8.3 ug frm the CL blank 
uas not used because i t  was wap la inab ly  high. 

The front Md the back blank ( r ight  colum) 

An t i -  
Arsenic 
Barium 
Beryl l iun 
caddun  
Chrmiun 
coppar 
Lead 
M Y I O M N .  
Mercury 
Nickel 
Phoqhorua 
Silver 
Seleniun 
Thalliun 

CL B l M k  
&ack(ug) 

sb 1. 
As 1. 
B. 3.8 
E. 0.4 
Cd 0.8 
C r  2.3 
CU 2.9 
Pb 1.5 
Mn 1.v 
H9 0.8 
N i  3.8 
P Wd 

Ag 1.3 
S. 1 .  
T I  1.9 

CS Elk 1 
Back(ug) 

1. 
0.5 
0.4 
0.4 
1 .6 
2.6 

3 .  
0.4 

2 '  
0.8 

6 .  
100 
1.4 
0.8 
0.4 

CS Elk 2 
Eack(w) 

0.7 
0.5 
2.6 
0.3 

1 
1.6 
2. 

0.6 
1.3 
1.1 
2.6 
26 

0.9 
0.5 
0.3 

Back 
Blk(w) 

0 .  
0 .  
0 .  
0 '  
1 
0 .  
0 .  

0 .  
0 .  
0 .  

100 
0. 
0 .  
0 .  

0.8 

I 
I 
I 1  

w qhhz 
J: \AS02\b841y1101\11TLs 
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TRIANGLE LABORATORIES of RTP, INC. 
PO BOX 13485 
RTP, NC 27709 

Project: 20793 
Weston 

Date in: 05-May-92 
Dateout: 04-Jun-92 

CASE NARRATIVE 

Overview 
This project involves the analysis of 7 Multi-Metals Trains, 

of which one is a Blank Train, for Ag, As, Ba, Be, Cd, Cr, Cu,.Hg, 
Mn, Na, Ni, P, Pb, Sb, Se, and T1. The Multi-Metal analysis was 
conducted according to the protocol described in sections' 5-7 of 
the EPA Draft Document "Methodology for the Determination of 
Metals Emissions in Exhaust Gases from Hazardous Waste Incineration 
and Similar Combustion Processes.'' In addition to the Multi-Metal 
Trains one liquid (DI H20) sample was submitted to be analyzed with 
the Blank MMTL Train, but did not require any digestion. 

Prevaratioa 
Samp1,es were prepared by microwave and hotplate digestion, as 

required by the contract. A detailed flow chart of the procedure 
is included in the report showing the volumes received and used f o r  
all analyses. 

Analvs ig 
Ba, Be, Cd, Cr, Cu, Mn, Ni, P, and Ag were determined by 

Inductively Coupled Plasma (ICP) Emission Spectroscopy. Sb was 
determined by Graphite Furnace Atomic Absorption (GFAA). As, Se, 
Pb and T1 were analyzed by Methods of Addition(MSA1 on the GFAA. 
Na was determined by Flame Atomic Absorption(FLAA). Hg was 
determined by Cold Vapor AA. 

Results 
The Sb post digestion spikes f o r  the FH and BH samples on the 

GFAA were the only %recoveries that were within control limits. 
As, Pb, Se, and T1 were reanalyzed by Method of Standard Addition 
on the GFAA per method requirements due to the fact that the post 
digestion spikes for these analytes were not within control limits. 
Only Pb was detected in the PBW, but the amount detected is not 
significant in comparison to the amount of Pb detected in the 
samples. The Pb Train Blank results may be biased slightly high 
due to the Pb detected in the PBW. 

The FH As and Ba results can be mostly attibuted to the 
amounts detected in the Train Blank. It is possible that the Ba 
results in the FH samples and Train Blank may be due to the amount 
of Ba indigenous to the glass fiber filters. 

The XRPD f o r  the duplicates were within control limits for all 
samples in which Hg was detected, except LK/2 FH and RF/2 E. In 
these cases, as well as when Hg was detected in the sample and not 
in the duplicate or in the duplicate and not in the sample, the 
XRPD is not considered to be a signifcant QC parameter, because the 

6 .1  - 4 
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concentration is less than four times the detection limit. 

bias the Hg detected in the FH/BH samples slightly high. 
Hg was detected in the blank for  the FH/BH Hg analysis and may 

. .. . .. . . 
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TRIANGLE LABORATORIES of RTP, INC. 
TLI PROJECT t20793 

CLIENT SAMPLE IDENTIFICATION: 

MMTL TRAIN #1 
l.CL-SDTV/lMETL/0429/1 FH 
2.CL-SDTV/lMETL/O429/1 BH 
3.CL-SDTV/lMETL/O429/1 D 
4.CL-SDTV/lMETL/O429/1 E 
5.CL-SDTV/lMETL/O429/1 F 

MMTL TRAIN #3 
l.CL-LK/lMETL/O503/1 FH 
2.CL-LK/lMETL/0503/1 BH 
3.CL-LK/lMETL/0503/1 D 
4.CL-LK/lMETL/0503/1 E 
5.CL-LK/lMETL/0503/1 F 

MMTL TRAIN #5 
l.CL-RF/lMETL/0430/1 FH 
2.CL-RF/lMETL/0430/1 BH 
3.CL-RF/lMETL/0430/1 D 
4.CL-RF/lMETL/0430/1 E 
5.CL-RF/lMETL/0430/1 F 

MMTL TRAIN #2 
l.CL-SDTV/lMETL/0429/2 FH 
2.CL-SDTV/lMETL/O429/2 BH 
3.CL-SDTV/lMETL/O429/2 D 
4.CL-SDTV/lMETL/O429/2 E 
S.CL-SDTV/lMETL/0429/2 F 

MMTL TRAIN #4 
l.CL-LK/lMETL/0503/2 FH 
2.CL-LK/lMETL/O503/2 BH 
3.CL-LK/lMETL/0503/2 D 
4.CL-LK/lMETL/O503/2 E 
5.CL-LK/lMETL/0503/2 F 

MMTL TRAIN # 6  
l.CL-RF/lMETL/0430/2 FH 
2.CL-RF/lMETL/0430/2 BH 
3.CL-RF/lMETL/0430/2 D 
4.CL-RF/lMETL/0430/2 E 
5.CL-RF/IMETL/0430/2 F 

BLANK TRAIN 
1. CL-BLANK FH 
2 .CL-BLANK BH 
3.CL-BLANK DI H20 
4.CL-BLANK E 

6 . 1  - 6 
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TRIANGLE LABORATORIES of RTP, INC. 

INORGANICS ANALYSIS REPORT 
PAGE 1 OF 2 

TLI PROJECT P :  20793 
CLIENT: WESTON 
DATE RECIEVED: 05/05/92 
DATE REPORTED: 06/04/92 

RESULTS REPORTED IN TOTAL ug 
CLIENT **=USA 
SAMPLE ID Ag As** Ba Be Cd Cr cu Mn 

SDT'I/l FH < . 7 0 0  3.79 2231 < .200 1.20 8.34 5.89 11.1 
SDTV/1 BH < .906 1.07 3.88 < .259 < .518 < 1.55 9.61 11.5 

SDTV/2 FH < .700 3.37 2759 < .200 .737 6.18 6.89 13.3 
SDTV/2 BH < .863 1.04 3.78 < .247 < .493 < 1.48 < 1.85 2.20 

LK/1 FH 4.00 2.63 2071 < .200 1.03 15.2 3.19 32.5 
LK/l BH < .a75 1.93 3.32 < . 2 5 0  < . 5 0 0  < 1.50 9.74 1.36 

LK/2 FH -768 4.14 2809 < ,200 1.16 9.46 3.56 45.9 
LK/2 BH < . 875  3.16 < 2.50 < .250 < . 5 0 0  < 1.50 < 1.88 7.46 

RF/1 FH < . 7 0 0  4.49 3273 ,234 .440 12.0 2.43 6.91 
RF/1 BH < .863 .690 < 2.47 < .247 2.38 2.30 53.7 2.65 

...................................................................... ...................................................................... 

I 
I 
1 
I 
I 

I 
I 
I 
I 
3 
1 
I 
I 
I 
I 
I 
I 

I 

BLANK FH 8.34 3.86 2476 ,206 ,480 9.42 1.59 4.43 
BLANK BH < 1.34 < .955 < 3.82 < .382 .795 < 2.29 < 2.86 < 1.91 
BLANK DI H20 < 3.22 < 1.15 < 9.20 < .920 < 1.84 < 5.52 < 6.90 < 4.60 

PBW ug/L < 7 . 0 0  ~ 5 . 0 0  <20.0 ~2.00 ~ 4 . 0 0  <12.0 C15.0 <10.0 

CLIENT 
SAMPLE ID Na Ni P Pb** Sb Se** T1** 

SDTV/l FH 46,100 2.04 74.8 36.9 9.85 < .500 < 1.00 
SDTV/1 BH 435 < 2.59 140 3.12 < .647 < .647 < 1.29 

SDTV/2 FH 74,700 < 2.00 28.7 34.3 .920 < . 5 0 0  2.29 
SDTV/2 BH 226 < 2.47 130 2.55 < .616 < .616 < 1.23 

LK/1 FH 54,800 9.61 43.6 1270 1.62 < . 5 0 0  < 1.00 
LK/1 BH 245 < 2.50 129 5.05 < . 6 2 5  < .625 < 1.25 

LK/2 FH 61,100 5.10 38.9 1712 1.21 < .500 2.79 
LK/2 BB 303 < 2.50 141 2.23 < .625 < .625 < 1.25 

RF/1 FH 55,800 < 2.00 30.5 38.2 .660 < . 5 0 0  < 1.00 
RF/1 BH 293 < 2.47 159 2.50 < .616 < .616 < 1.23 

RP/2 FH -48,800 < 2.00 31.4 -11.2 . -890 < .500 < 1.00 
RF/2 BH 356 < 2.47 124 1.82 < .616 < .616 < 1.23 

BLANK FH 37,600 < 2.00 22.6 10.8 .720 < . 5 0 0  < 1.00 
BLANK BH 304 < 3.82 188 1.53 < .955 < ,955 < 1.91 
BLANK bI H20 168 < 9.20 127 1.50 < 1.15 < 1.15 < 2.30 

=======-------------------------------------------------------- . . ...................................................... 

PBW ug/L '500 <20.0 ~ 2 0 0  2.8 < 5 . 0 0  <5.00 <10.0 



TRIANGLE LABORATORIES of RTP, INC. 

INORGANICS ANALYSIS REPORT 
PAGE 2 OF 2 

Hg RESULTS 

FH/BH PBW 
IHPINGER PBW 
5-4 RECHECK PBW 

Sb GFAA POST DIGESTION SPK SUMMARY 

XREC ----------- ----------- 
RF/1 FH(S) 84.6% 
RF/1 BH(S) 87.2% 

6.1 - 8 
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DESCRIPTION OF ABBREVIATIONS 

ICVDInitial Calibration Verification 
ICB=Initial Calibration Blank 
CCV=Continuing Calibration Verification 
CCBnContinuing Calibration Blank 
PBW=Preparation Blank Water 
PBS=Preparation Blank Soil 
LCSiLaboratory Control Sample 
ICSA=Interference Check Sample(So1ution A) I=Initial F=Final 
ICSAB=Interference Check Sample(So1ution AB) I=Initial F-Final 

Solution A contains common interferents, while Solution AB 
contains the interferents plus the analyte in question. 

CRDL=Contract Required Detection Limit (for CLP) 
IDL=Instrument Detection Limit 
CRI=CRDL Standard for ICP I=Initial F=Final 
CRA-CRDL Standard for  AA I=Initial F=Final 
XRPD=Relative Percent Difference 
XREC=X Recovery 
SPK=Spike 
AMT=Amount 
BLKmBlank 
MSA=Method of Standard Additions 

I 
I 
I 
I 
I 
I 

.. .. . . . . . . . .. - - 
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CALCULATIONS 

MMTL TRAINS(ICP k GFAA):  

TOTAL ug = lun/L1 * (mL T V/mL U SED) * (mL F V * DF) 
MMTL TRAINS(FLAA): 

1000 

TOTAL ug = lun/L1 * (mL T V/mL US ED) * (mL FV * DFL 
FV-FINAL VOLUME DF-DILUTION FACTOR 
WT=WEIGHT TV=TOTAL VOLUME 

BV=BEGINNING VOLUME 

9g 

MMTL Trains: 

TOTAL ug = &!/L1 * (ml F V/ml a1 iauot) * .1L * (DF1 
MMTL Impingers: 

TOTAL ug = Jun/L1 * (ml T V/ml a1 iauot) * .1L * (DFL 

XREC = SSR - Sl? * 100 
SA 

SR=SAMPLE RESULT DR=DUPLICATE RESULT 
SSR=SPIKE SAMPLE RESULT SA=SPIKE ADDED 

. . __  - _. 
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SECTION 6.2 PROCESS DESCRIPTION AND OPERATING CONDITIONS 
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SMELT DISSOLVING TANK 

The smelt from the burned liquor flows through 3 spouts into the 
dissolving tank where weak wash is added to form green liquor. The 
green liquor is sent on to the green liquor clarifier to begin the 
causticizing process. The gases are scrubbed in a venturri 
scrubber using weak wash and then emitted through a stack. 
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SMELT DISSOLVING TANK 

MANUFACTURER FLAKT 
TYPE SCRUBBER VENTURRI 
SOURCE OF SCRUBBING LIQUIDWEAK WASH FROM DREGS WASHER & MUD 

WASHER 

SCRUB LIQUOR GPM 200 

RUN 1 & 2: PARTICULATE TEST 
RUN 3 & 4: METALS TEST 

1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

6.2 - 2 

I 
I' 



I' 
SECTION 7 

COMBINED EVAPORATOR AND STRIPPER NCG VENT 
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SECTION 7 
COMBINED EVAPORATOR AND STRIPPER NCG VENT 

(CLNCCESV) 

The Evaporator NCG Scrubber Vent was tested at both inlet and outlet areas 
simultaneously for VOC using Method 16 and Method 18 proceduns modified for the wet 
source. Sampling was also conducted at the SaipPer NCO Vent. Three bag samples wen 
collected from each sampling location on 12/14/92. The Saipper NCO Vent had to be 
resampled on 12/15/92 because the condensate from Run 3 was lost to vacuum. 

The six-inch diameter duct was sampled during normal operation. The Evaporator 
NCO scrubber Outlet and Strlippr NCO Vents were saturated at 85°F and 126OF, respectively. 
The flow was extremely low. The velocity was measured with a hot wire anemometer. 

The sample was collected by condensing the mistun in an ice bath and collecting the 
remaining non-condcnsible gas in a Tedlar bag. The condensate was extracted with hexane. 
The Condensate and condensate extract from the gas in the Tedlar bag were analyzed by M18 
using gas chromatography. The gas was also analyzed for reduced sulfiu compounds using 
the M16 GC. Tables 7.1, 7.2 and 7.3 Summarize the nsulu in l b h .  

The volumetric flow rate was used to calculate the mass emission rate for each 
compound. The daily mass emission rate can be estimated from the number of blows each day 
and the duration of each. 

7 - 1  

__ 



I 
I 
I 
I 
I 1  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 7.1 
SUMMARY OF VOC RESULTS 

Mill: UiAMPION-LUPKIN 
SourocCodc: CL-NCGESV TestDnats: 1204192 

S-: Evap. NCG Saubber Vent OutkI 

79-10 EPN: B10 m- 
MIN MEAN 

~ 

Volwneb-k R m  Data 
Stark Tempcmmre. OF 
Voluwoic plow Rate. x lo' D S m  

P r o c r a l ~ ~ C w d t t l a D l  

Pmh~ccian Re. 
MASS u r n  

Obb)  

R -~J- 
M- 16 mt. 

Hydrogen S d d e  4 . 2  0.4 0.5 0.3 

M e w  m r p a a  4.5 7.9 18.6 10.3 

Dimmy1 SnlfIdC 30 100 47 59 
M- 18 mt. 

Methad 2.8 6.8 10.5 6.7 

Acetone 0.6 0.8 1.1 0.8 

2.PmpaWl 0.3 0.4 0.1 0.3 

~ - B I J ~ =  0.08 0.1 0.2 0.1 

Tohnne 4.01 co.01 4 .01  0.01 

clrmene 0.02 0.02 0.02 0.02 

ptph.-piaeae 3.3 3.3 3.6 3.4 

kP-Pincla 2.0 1.9 2.2 2.0 

3.c- 0.03 0.03 0.03 0.03 > 02 0.2 0.2 0.2 < 
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TABLE 7.2 
SUMMARY OF VOC RESULTS 

Mill: CHAhPION-LUPKIN 
SoutaCcde: CLNCGESV 
PIN: 79-10 EPN: 810 

Soma: Evap. NCG Saubkr Vent Inkt 
TutDatcs: 12/14/92 w:- 

16 

4.01 

0.9 
0.4 

0.08 

4.01 
0.03 
3.9 
2.5 

0.04 

16 

4 .01  
1.1 

0.3 
0.1 

d .01  

0.01 
1.9 
1.1 

0.02 

22 

4 .01  

0.3 
0.03 

0.05 

4.01  

0.01 

1.7 

1.2 
0.02 

18 

0.01 
0.8 

0.2 

0.08 

0.01 

0.02 
2.5 
I .6 

0.03 

0.3 0. I 0.2 0.2 PcywoC 
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TABLE 7.3 
SUMMARY OF VOC RESULTS 

r NCQ Vent 
%%?&92 lYl5P2 

WIk W O N - L U P K I N  
SouraCodc: CLNCGBSV 
PIN: 79-10 EPN: B10 C m -  

Vdtlmcbk Plm Dam 
Stnd Te~q~cracmc. OF 
Volumeeic Flow Rate. x IO' DSCPM 

Proceea Opentilq c- 
RoduCrioo Rate, 

MASS RATE 
(lblhr) 

RUN b ,RUN RUN 2 
Hctbod 16 Dab 

Hydroga SUE&? 4.3 5.8 5.1 5.1 

M e w  MaupQn 21.2 25.3 21.3 22.6 

Dimchyl SUE&? 14.5 14.7 10.4 13.2 

176 174 55 135 

Ethml  0.02 0.01 0.01 0.01 

ACUCQ? 

2-mparlol 

10.9 2.9 0.4 4.7 

0.07 0.09 0.10 0.09 
B ~ O d k J l l ~  4 .01  4 . 0 1  4 .01  0.01 

Ethyl knzenE 4.01 4.01 4.01 0.01 

0-xyleoc 4 . 0 1  4.01 4 . 0 1  0.01 
Cumam 4 . 0 1  4 . 0 1  4 .01  0.01 

alph-phra 0.4 0.3 0.5 0.4 

k a - w  0.4 0.4 0.5 0.4 

3-csrras 4 . 0 1  0.01 0.02 0.01 

0.1 0.1 0.2 0. I Pcymeae- 

7 - 4  
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EVAPORATOR GASES 

The gases from the evaporators enter the surface condenser for 
cooling. The gases are then scrubbed using a packed column with 
white liquor as the medium. They proceed to the gas cooler and 
entrainment separator for condensate removal, then to the kiln 
where they are injected in the burner. The gases are vented after 
the entrainment center during maintenance or when problems occur. 
The vent is a pipe located above the hot end of the lime kiln. 

7 .- 6 ;._. 
. . . . .  . 
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STRIPPER GASES 

Foul condensate from the blowheat system, seal pot of the NCG 
scrubbers, and entrainment centers enters the turpentine system. 
The condensate enters the stripper feed tank and continues onto the 
steam stripper column. The gases from the stripper proceed to the 
kiln and are injected in the center of the burner. The gases are 
vented after the entrainment center during maintenance or when 
problems occur. The vent is a pipe located above the hot end of 
the lime kiln. 

7 - 7  
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SECTION 8 

BLOW HEAT RECOVERY NCG VENT 

(CL-NCGBHR) 



SECTION 8 
BLOW HEAT RECOVERY SCRUBBER VENT 

(CLNCCBHR) 

The Blow Heat Recovery Scrubber Vent was tested at both inlet and outlet mas 
simultaneously for VOC usmg Method 16 and Method 18 proadures modified for the wet 
source. Three bag samples were collected at both the inlet and outlet on 12/14/92. A fourth 
run was conducted on 12/15/92 to replace Run 1 from the previous day. 

The sample was collected by condensing the moisture in 811 ice bath and colleaing the 
remaining non-condcnsible gas in a Tedlar bag. l'hc condensate was extracted with hexane. 
The condensate and condensate extract from the gas in the T d e r  bag was analyzed by M18 
using gas chromatography. The gas was also analyzed for reduced sulfur compound9 using 
the MI6 GC. Tables 8.1 and 8.2 summarize the results m I b b .  

Since it was not possible to obtain the volumetric flow rate, the measured concentration 
of each compound was calculated based on the average of the blows pu day as determiraed by 
mill personnel. The daily m a  emission rate can be estimated from the number of blows each 
day and the duration Of each. 
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TABLE 8.1 
SUMMARY OF VOC RESULTS 

Mill: CMAh4PION-LUPRIN 

SourocCOdc: CL-NCGBHR 
FIN: 79-10 EPN: B10 

B!& - Ruu 3 w - Mcln 
Dimethyl sulfids 21.04 4.52 1.75 9.10 

Mc(h.aol 0.003 0.004 0.111 0.040 

Acemm 0.m 0.005 0.011 0.013 

M d b d  18 ht. 

2-pmPnd 0.103 0.015 0.m 0.042 

2-Butmms 0.002 8.001 8.031 0.001 

Tohem 8.001 8.001 ND 0.001 

C- 0.002 0.001 0.001 0.001 

d p h C p i n C o S  0.21 0.17 0.13 0.17 

bch-Knelle 0.07 0.07 0.07 0.07 

3-cpB# 0.W 0.001 0.001 0.001 

pcymcw 0.013 0.m 0.008 0.009 



TABLE 8.2 
SUMMARY OF VOC RESULTS 

Mill: CHAMPION-LUPKIN solrra: Blow Heat Recovay ScNbber 

SouraCode: CLNCOBHR TestDPtes: 12/14/92 12/15192 
FIN: 79-10 EPN: B10 m- 

Inla vmt 

10.04 1.32 0.31 3.09 

9.50 4.71 3.20 5.80 

0.19 0.09 0.02 0.10 

0.014 0.009 0.013 0.012 

2-Ropad 0.08 0.02 0.01 0.04 

2-Bmnaw 

T o h  

0.003 8.001 0.W 0.004 

8.001 4.001 ND 0.001 

0.001 0.001 Q.001 0.001 

0.15 0.19 0.08 0.14 

0.07 0.m 0.04 0.06 

4.001 4.001 4.001 0.001 

em- 0 . a  0.004 0.005 0.003 - 
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BLOWHEAT GASES 

Steam is used to empty the digester with the contents entering the 
blowtank. The gases from the blowtank proceed to the cyclone 
separators and onto the accumulator. The gases enter the secondary 
condenser, and then become scrubbed using a packed column with 
white liquor as the medium. They proceed to the gas cooler and 
entrainment separator for condensate removal, through the flame 
arrestor, and then to the kiln where they are injected in the 
burner. The gases are vented after the entrainment center during 
maintenance or when problems occur. The vent is a pipe located 
above the hot end of the lime kiln. 

i 



SECTION 9 

CHLORINE TOWER VENT (A SIDE) 

(CL-BPCLTV) 

Section 9.1 Emission Test Results - VOC 

Section 9.2 Emission Test Results - Miscellaneous 

Section 9.3 VOC Quality Control Results 

Section 9.4 Process Description and Operating Conditions 



SECTION 9 
CHLORINE TOWER VENT (A SIDE) 

(CL-BPCLTV) 

The Chlorine Tower Vent was sampled on two different days for volatile organic 
compounds, chloroform, and hydrogen chloride. The adsorption tube sampling for chloroform 
was provided for comparison to the aC result. 

Total Hydrocarbons (M25A) 

Figures 9.1 and 9.2 present the THC trends for the te4 periods on 25 and 27 
April 1992. The total hydrocarbon concentration varied between 50 and 60 ppm on the first 
day of sampling and between 40 and 45 ppm on the second day. 

Vol t 

Table 9.1 summarizes the results for the Method 18 target compounds, and Smion 9.1 
is a tabulation of the data TRS was not analyzed. "he volumetric flow was measured with. 
a standard pitot tube in the 16-inch diameter stack. 

Methanol was the major VOC compound identified in the vent. Trace amounts of 
ethanol, acetone, chloroform, and terpcnes wete identified throughout the sampling period. 
Recurring unknown compounds were identitied which eluted approximately 0.2 minutes before 
methanol, approximately five minutes before chloroform. and approximately five minutes 
before alpha-pinene. Ihe concentration of each (as carbon) was one ppm or less. 

Miscellaneous P a r a w t m  

Table 9.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Section 9.2 tabulates the multa for each compound. 

VOC Oualltv Control Rtsulta 

The VOC quality control data an? tabulated in Section 9.3. An explanation of the data 
is included in the section. Quality control results for other parameters an? included with the 
data summary in the Seaion referenced. 

Process DescriDtion and Omratinn Conditions 

Section 9.4 includes the process operating data as recorded and provided by mill 
personnel. 'Ihe Chlorine Tower Vent represented the emissions fxum the A side bleaching 
only. 

9 -  1 
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Mill: (3IAMPION-LUPRIN 
SourceCodc: CLBPCLTV 

TABLE 9.1 
SUMMARY OF VOC RESULTS 

souroc: Cbloh Tower Vent 
Tesr Dana: 4lZ5/92 4/r7/92 

W: BLPT-I CIN: EPN 12-2 

Volornctrk Flow M a  

P 

DL 

Method 16 Dab, l b k  
Hydrogen .mm& 0.1 
Methyl rnrcaptaa 0.1 
Dimethyl &de 0.1 
CIlItml disulfide ' 0.1 
Dimethyl disulMe 0.1 

Merhawl 0.1 
0.1 
0.1 

EtbOOl 
Ac*OlX 

0. I 

Method 18 Dit& l b k  

ND ND ND 

ND ND ND 

. . .  

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
$(D 
ND 
ND 
ND 
ND 
ND 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0. I 
0.1 
0. I 

Pcymclls 
Method 16 R.r Mdhod 18 Data 

ND ND ND 0. I 

, ~ : ~ . : . : : ~ ~ ~ ~ ~ ~ ~ : ~ : ~ .  
::.:.: ..... : .... ..... KnoamsUC~ 

~ .........:.. .. <.~... .. .......... 
ND 

0.1 
ND ND 0.1 
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TABLE 9.2 SUMMARY OF MISCELLANEOUS RESULTS 

MU: CHAhiPION-LUFKIN 
SouroeCOdc: CL-BPCLW 
RN: BLPT-1 EPN: 12-2 

Sounx: a~Ihlorine Tower Vent 
TescDatu: 4/25192 4/27/92 
m- 

. . . . . . . . . . . . . 

Stack Tempenhue. O F  

Emission Raw. I b b  

ND I Not Detecrcd 

1 



! 

SECI'ION 9.1 EMISSION TEST RESULTS - VOC 



EMISSION TEST RESULTS - VOC 

Source Code: CL-BPCLTV Daw 4/25/92 EPN: 12-2 CIN: - 
Mill: CHAMPION - LUFKlN Source: Chlorine Tower Vent FIN: BLPT- I 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 

...... ............................. .................. ------.-_I 

Beginning Time 1123 1223 1423 

Stack Tetnperpture, OF 79 135 107 
Moisture Content, 96 3.4 17.4 10.4 
Oxygen Concentration, 96 20.8 20.8 20.8 
csrbon Dioxide Conwtration. 96 0.0 0.0 0.0 
Yolumetric Flow Rate. x10'3 ACFM 1.5 1.3 1.4 
Volumetric Flow Rate, x10-3 DSCFM 1.4 0.9 1.2 

.................................... .............................. "_.I ..................... _.." ..... -".""".-...-.." ......... -.-"l--.."-_ll----.-l(..l.l.ll-- .......... - 
Process Operating Conditions 

Production Rate, ADT pulplhr 15.0 15.0 15.0 15.0 

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate, lwhr 

Concentration, ppmvd 
Emission Rate, lbhr  

Concentration. ppmvd 
Emission Rate, lblbr 

Methyl mercaptan 

Ethanol 

Acetone 

2-Ropnnol 

59.9 75.2 64.8 66.7 
0.3 0.4 0.4 0.4 

0.7 0.6 * 0.6 * 0.4 
0.1 * 0.1 * 0.1 * 0.1 

1.5 1.6 1.3 1.5 
0.1 0.1 * 0.1 0.1 

Concentration, ppmvd 0.6 * 0.6 * 0.6 * 0.6 
Emission Rate, I b h r  0.1 * 0.1 0.1 * 0.1 ? - 



P EMISSION TEST RESULTS - VOC 

cw: 
Mill: CHAMPION - LUFKlN Sourn: Chlorine Tower Vent 
Soum Code: CL-BPCLTV Daw. 4/25/92 EPN: 12-2 

d 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Bromodichloromethnne 
Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. lbhr  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppawd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. lbhr  

Concentration. ppmvd 
Emission Rate, I b k  

Terpenes (Unspecified) 

2-Butmone 

Chlorofonn 

Belumle 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pXylene 

o-Xylene 

CUml3W 

alpha-Pinene 

beta-Pinene 

3-c- 

0.6 * 
0.1 * 

2.5 
0.1 

0.6 * 
0.1 

1.1 * 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 * 

0.6 
0.1 

2.7 
0.1 * 

0.6 * 
0.1 * 

1.1 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 

0.6 
0.1 

2.5 
0.1 ' 

0.6 * 
0.1 * 

1.1 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * Concentration. onmvd . .. 
Emission Rate. Ibhr 0.1 0.1 * 0.1 * 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Chlorine Tower Vent FIN: BLPT-1 
Source Code: CL-BPCLTV Date: 4/25/92 EPN: 12-2 CIN: 

Run 1 Run 2 Run 3 Average 

pCymene 
Concmtration, ppmvd 
Emission Rate. I b k  

K n o w  BF Carbon 
Chmntration, ppmvd 

U n k n o w  BS Carbon 
Concentration. ppmvd 

Sum MIS BE Carbon, Ib/hr 

0.6 * 0.6 * 0.6 * 0.6 * 
0.1 * 0.1 * 0.1 0.1 * 

51.2 61.5 51.9 54.9 

3.0 3.6 2.6 3.1 
0. I 0.1 0.1 . 0.1 

5.3% 
I-.-_...- 

Unknown Compounds % of Total 5.6% 5.5% 4.1% 

Total Hydrocarbons 

~ ...... " _.-----..." -.--..-I." --.-I- - 
Method 25A Data 

Concentration, ppmvd as C 63.6 58.0 60.3 60.6 
Emission Rate. lblhr as C 0.1 0.1 0. I 0.1 

Rp 4 of 16 EIBRLTV.XLS 9WJ: 9.1 - 3 
On or mwo values were l e u  than Ihe detection limit. 



'c 
CIN: BLPT-l 1 

EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Chlorine T o w  V a t  
SourceCode: CL-BPCLTV D&: 4/21/92 EPN: 12-2 

Run I Run 2 Run 3 

-.--I- ".-I" ...- "_-- CALCULATED RESULTS 

Flow Data 
'"'-0. -...-.-_.- I 

Beginning Time 1916 2016 21 16 
-.--I-".--".. 

CALCULATED RESULTS I -...-.-_.- 
Beginning Time 
Flow Data 

.-"_-- 
1916 2016 21 16 

Stack Temperature. 'F 
MoistuN content, % 
Oxygen Concatration. Z 

134 
13.1 
20.8 

1:; 
20.8 .- 

carbon Dioxide Concentration. % 0.0 0.0 

1.2 Volumetric Flow Rate. ~10.3 DSCFM 
Voluwtric Flow Rate, ~10.3 ACFM 1.6 1.6 8, 
Production Rate. ADT pulphr 11.7 11.7 11.7 11.7 'R 

' ,  I 
c 
;t 
,1 
B 
(C 

0.4 R 
I, 

Emission Rate, l b h r  0.1 * 0.1 * 0.1 * 0.1 ,I, 
O.I 8 

-.__ I .2 
--1-.11-- ""_..I_.__ ....... ""_ 

Process Operating Conditions 

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Methyl memaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 64.7 69.7 62.7 65.7 
Emission Rate, lwhr 0.4 0.4 0.4 

Concentdon, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 0.6 * 0.6 0.6 0.6 * 

Methyl mercaptan 

Ethanol 

ACetoW 
Concentration. ppmvd I .2 1.2 1.3 1.2 
Emission Rate, l b h r  0.1 * 0.1 * 0.1 * 

2-Ropanol 
Concentration. ppmvd 0.6 * 0.6 0.6 0.6 
Emission Rate, Ibhr 0.1 * 0.1 0.1 0.1 

01 Vduu we= I c u  h n  tbo dctcclion limit. 9.1 - 4 Page 6 of 16 EIBRLTV.XLS 9/8/92 
~~ 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Chlorine Tower Vent FIN: BLPT-I 
Source Code: CL-BPCLTV Datr: 4/21/92 EPN: 12-2 CIN: 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concpotration. ppmvd 
Emission Rate. l b h  

Concentdon, ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentmtion. ppmvd 
Emission Rate, lbhr 

Bmmodichloromethone 
. Concentration. ppmvd 

Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, lbhr  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Terpene (Unspecified) 
Concentration. Dnmvd 

2-Butanone 

Chlomfom 

Benzem 

Dimethyl disulfide 

Toluene 

Ethyl benrwe 

m-, p-Xylene 

*Xylene 

Cumene 

alpha- Pinene 

hetn-Pinene 

3-carene 

0.6 * 
0.1 * 

2.6 
0.1 * 

0.6 * 
0.1 * 

1.2 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 

0.6 
0.1 

3.5 
0.1 * 

0.6 * 
0.1 * 

1.2 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 * 

0.6 
0.1 

3.5 
0.1 * 

0.6 * 
0.1 * 

1.2 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 

0.6 * 
0.1 

3.2 
0.1 * 

0.6 * 
0.1 * 

1.2 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

. .. 
Emission Rate. Ibhr 0.1 0.1 * ~~ 0.1 * 

Om or mom vilvcs wem l e u  h n  h e  ddtcftion limit. 9.1 - 5 Paso 7 of I6 EIBPCLN.XLS 9/8/92 



EMISSION TEST RESULTS - VOC 

CIN: BLPT-I c Mill: CHAMPION - LUFKJN Source: Chlorina Tower Vent 
Source Code: CL-BPCLTV Date: 4/21/92 EPN: 12-2 

t 
Emission Rate. I b k  0.1 * 0.1 * 0.1 ' 0.1 * 1, 

Run I Run 2 Run 3 Average 

p-Cymene 
Concentration, ppmvd 0.6 * 0.6 * 0.6 0.6 * 

Knowns Bs Carbon 
Concentration. ppmvd 54.1 55.6 51.9 

unknowns a¶ Carbon 
Conceotration. ppmvd 4.9 2.2 1.8 3.0 

Sum MI8 IW Clubon. I b h  0.1 0.1 0.1 0.1 

53.9 d' 
5.2% & 

-I .-_..... ".._ , 8.4% 3.8% 3.4% .̂.--.----I- Unlrnown Compounck 8 of Totnl .._"-..I.--..- 
Method 25A Data 

49.5 46.0 41.2 41.6 'E m . .. 
Emission Rate. Ibhr BS C 0.1 0.1 0.1 0.1 



SECI'ION 9.2 EMISSION TEST RESULTS - MlSCJXLANEOUS 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LUFKlN Source: Chlorine Tower Vent FIN: BLPT-I 
S o u m  Code: CL-BPCLTV Dare: 4/25/92 . EPN 12-2 CIN: - 

Run 1 Run 2 . Run3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time 1456 1814 1814 

Stack Temperature, "F 79 135 107 
Moisture Content. % 3.4 17.4 10.4 
Oxygen Concentration. % 20.8 20.8 20.8 
carbon Dioxide Concentration. % 0.0 0.0 0.0 
Volumaric Flow Rate. x10-3 ACFM 1.5 1.3 1.4 
Volumztric Flow Rate. x10-3 DSCFM 1.4 0.9 1.2 

Production Rata. ADT pulp/hr 15.0 15.0 
Process Operating Conditions 

Miscellaneous Parameters 
Chloroform (Adsorption Tube) 

Concentration. ppmvd 5.2 3.2 4.9 4.4 
Emission Rate, lbhr 0.1 0.1 0. I 0. I 

Concentration, ppmvd 2. I 2. I 
Emission Rate. lbhr  0.1 0.1 * 

Hydrogen chloride 

Plp 2 of 8 0IBFCLTV.XLS 9/10/92 9 .2 - 1 Om w mom values v c m  l e u  Uun the detection limit. 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LUFKIN Souroa: Chlorine Tower Vent FIN: BLPT-I 
~ o u a  code: CL-BPCLTV Date: 4/27/92 EPN: 12-2 CIN: 

-- I 
Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS I' 
Beginning Time 1947 1947 
Flow Data 

Stack Temperature. OF I34 I34 
Moisture Content, % 13.0 13.0 

20.8 20.8 Oxygen Concentration, % 
Carbon Dioxida Concentration. % 0.0 
Volumetric Flow Rata, x10-3 ACFM 1.6 1.6 
Volumetric Flow Rata. x10-3 DSCFM I .2 

Production Rate, ADT pulplhr 11.7 11.7 

Chloroform (Adsorption Tube) 

0.0 I' 
I 
I 

o.l 3. 

Process Operating Conditions 

Miscellaneous Parameters 

Concentration. ppmvd 4.6 3.7 4.2 
Emission Rate. Ibhr 0. I 0.1 * 

Concentration, ppmvd 1.4 1.4 
Emission Rate, l b h  0.1 

Hydrogen chloride 

II 
I 
1 
c 
c 
E 
s 
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SECITON 9.3 VOC QUALITY CONTROL RESULTS 
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QUALlTY CONTROL DATA 

The quality control results summarized on the following pages were collected before. 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other .QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, totd 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each typc of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv M25A 

Calibration was perfomed using certifkd propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nimgen f?om a Tedlar bag at thi  
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic ComDounQ bv M18 

The calibration m e  was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly 10 the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the a c e  of peaks was used to demonstrate a line blank. 

b M1 

A calibration curve was prepared from three standards generated from gravimetrically 
ceItifkd permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

L.\--ww!ac 
0.) m c  11 s.i".mbn 1992 

9.3 - 1 



CHLORINE TOWER VENT (CL-BPCLTVI 
THC Quality Control 

(Concentrations in ppml 
Calibration 

Theoretical 

0 
36 
91 
150 

Correlation coefficient 

4/25/92 4/27/92 
Found % Error Found % Error 

0 0.0 ' 

36 0.0 
89 -1.3 
150 0.0 

0 0.0 
36 0.0 
86 2.7 

151 0.7 

0.9999 0.9993 

Line Study 

Bag Sample 

Analyzer Line %Rec 

148 150 101.4 

Nitrogen Blank 

4/25/92 
Analyzer Line 

0 1 

9.3 - 2 
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CHLORINE TOWER VENT ICL-BPCLTVI 
VOC Quality Control 
(Concentrations in ppm) 

Calibration 

&!aQ 
Acetone 
Isopropanol 
Benzene 
Bromodichloromethane 
Toluene 
Ethyl Benzene 
p-Xylene 
o-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p-Cymene 

Theoretical 
87.7 
84.1 
72.0 
77.8 
60.6 
52.6 
52.5 
52.8 
46.3 
40.4 
40.6 
40.6 
41.3 

4/25/92 
Check Std % Rec 

75.3 85.9 
74.1 88.1 
86.1 119.5 
82.5 106.0 
54.3 89.8 
46.5 88.5 
46.0 87.6 
43.7 82.8 
41.8 90.3 
36.4 90.1 
38.2 94.1 
36.9 90.8 
34.2 82.9 

a (Dim, transfer line caused deoradation of 8-pinene) 

Nitrogen blank 4/25/92 Not performed 
4/27/92 Not performed 

Line Study GC Line % Rec 
Methanol (1 00 ppml 

4/25/92 Not performed 

4/27/92 Not performed 

9.3 - 3 

Check Std 
97.8 
60.0 
82.4 
78.9 
81.4 
54.2 
64.4 
57.5 
45.3 
36.7 
4.8a 
37.1 
29.3 

%Rec 
111.5 
71.4 
114.4 
101.4 
101.4 
103.1 
122.6 
109.0 
97.9 
90.8 
11.8 
91.3 
71 .O 



SECTION 9.4 PROCESS DESCFUPTION AND OPERATJNO CONDITIONS 
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8 
1 CHLORINE TOWER VENT 

A Side 

The bleach plant is divided into sides A and B producing 360 
tonslday and 180 tonslday of pulp respectively. Brownstock comes 
into the brownstock headbox where reclaim water and chlorine seal 
pit filtrate are added. The stock then splits into two sides and 
passes to an inlet pump, chlorine gas and chlorine seal pit 
filtrate are added, and proceeds to a mixer. The pulp is pumped to 
the chlorine tower and diluted with chlorine seal pit filtrate. 
The pulp is discharged from the tower and pumped with further 
dilution of chlorine seal pit filtrate to the decker. The system 
is vented through a pipe in the top of the covered tower. 

TO. DECKER 



b L C  a"..-.. 

CL2 DECKER HOOD VENT 

BLEACHING SEQUENCE: CEH 
WOOD SPECIES: SOFTWOOD - SOUTHERN PINE 

9.4 - 2 



BLEACH PLANT DIAGRAMS AND PROCESS INFORMATION 

A. 

The mill has two parallel bleach lines with CEH sequences which produce 500 
ton/day bleached kraft softwood pulp to a final G.E. brightness of 70. During the tests, 
bleach plant 1 operated at a rate of 15 tonlhour and bleach plant 2 operated at a rate of 8 
tonlhour. Figure 1 is a diagram of the bleaching process for both of these lines. 

Table 1 shows the bleaching conditions for the two bleach plants during the testing. 
There was little difference between the bleach plant configurations other than capacity. The 
kappa number of the brownstock was 30 during run I and was 30 during run 2. Other than 
that, all conditions were the same for both runs. 

Process Co nditions 

Bleaching Sequence: CEH 
Wood Species: Southern Pine 
Production Rate: 500-540 TID Total; 

1=360max, 2=180max 
Kappa Number: PN 18-24 
Chemical Usage (C12, CIQ, NaOH, 

NaOCI, Q in E Stage, 
pH in towers, etc.): CI,, NaOH. NaOCL 

Percent CIQ Substitution: NIA 
Tower Temperatures 

& Retention Times: CI,, 74-95" F, 25-35 min 
NaOH, 157-159" F, 32-39 min 
NaOCL, 126-131" F, 146-221 min 

CE Kappa Number: CE PN 4.5-6.5 

B. Water &usg 

Fresh water was used on all of the showers. 

C. Bleach Plant V d  

Most of the vents from both bleach plants are vented to the atmosphere individually 
with no scrubbing. Figure 2 shows the location of various vents. 

9.4 - 3 



TABLE 2 BLEACHING CONDITIONS IN BLEACH PLANT 1 

C E H D 

Consistency, Percent 
Temperature, O F  

Time, Minutes 
Chlorine, lblton odbs 
Hypochlorite as Cl, lblton 
Caustic, lblton 
Peroxide, lblton 
Chlorine Dioxide 
Residual Chlorine, lblton 
Vat pH 
K Number 
Elrepho Brightness 

3.5 
I10 
25 
130 
- 
- 
- 
- 
Trace 
I .8 
- 
- 

10 
160 
25 
- 
- 
88 - 
- 
10.5 
6 .  

- 

Note: Bleach Plant 2 had the same conditions as Bleach Plant 1. 
-. 

n 
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SECTION 10 

CHLORINE DECKER HOOD VENT (A SIDE) 

(CL-BPCDHV) 

Section 10.1 Emission Test Results - VOC 

Section 10.2 Emission Test Results - Miscellaneous 

Section 10.3 VOC Quality Control Results 

Section 10.4 Process Description and Operating Conditions 
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SECTION 10 
CHLORINE DECKER HOOD VENT (A SIDE) 

(CL-BPCDHV) 

The Chlorine Decker Hood Vent was sampled on two different days for volatile organic 
compounds, chloroform, and hydrogen chloride. The adsorption tube sampling for chloroform 
was provided for comparison to the OC result. 

Total Hvdroearbons (MUA) 

Figures 10.1 and 10.2 present the THC trends for the test periods on 25 and 
27 April 1992. The total hydrocarbon concentration varied between 14 and 18 ppm on the first 
day, but it decreased during the xun on the second day from 12 ppm to approximately 5 ppm. 

Volatile Ornanic Comwuads ( Mlgl  

Table 10.1 summarizes the results for the Method 18 target compounds, and 
Section 10.1 is a tabulation of the data. TRS was not analyzed. The volumetric flow was ' 
determined by measurement with a standard pitot tube. 

Methanol and chloroform wen the only compounds identifed in the emission gas. No 
unknown compounds were observed. 

Miscellaneous Parametera 

Table 10.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Section 10.2 tabulates the results for each compound. Hydrogen chloride wag not detected 
during the sampling. Trace amount8 of chloroform were found and compared favorably with 
the results determined by M18. 

VOC Oua U h  Control RcsulN 

The VOC quality control data are tabulated in Section 10.3. An explanation of the data 
i s  included in the section. Quality control nsults for other parameters arc included with the 
data summary in the section referenced. 

Process Description and Operatinn Condiliom 

Section 10.4 includes the process operating data as ncorded and provided by mill 
personnel. The Chlorine Decker Hood Vent represented the emission from A side bleaching 
only. 
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Mill: CHAMPION-LUFKM 
Source Cock: CL-BP(DHV 

TABLE 10.1 
SUMMARY OF VOC RESULTS 

SWra:  chlorin Defter Hood Vent( 1 ) 
Test Dates: 4f25m 4i27m 

W: B W - I  CIN: m 12-8 - 4 .m MEAN DL 
Volamchlc plow Data 

Method 16 Data, 
Hydrogen dfide 0. I 
Methyl wrc:sptlm 0.1 
Dimethyl dfi& 0.1 
Clubw disul6dc .O.l 
Dimethyl disulfMe 0.1 

Methanol ND 0.1 
Ethanol ND 0.1 
ACnOfK ND ND ND 0.1 
2-Ropanol ND ND ND 0.1 
Z-Butnoonc ND 0. I 
chloroform ND 0.1 
Benzeoe ND 0.1 
Bromodichlo- ND ND ND 0.2 
Toluene ND ND ND 0.1 
Ethyl klum ND ND ND 0.1 
rn-, p X y k o e  ND ND ND 0.1 
0-Xykoe ND ND ND 0.1 
cumem? ND ND ND 0.1 
dpha-pineoe ND ND ND 0.1 
kta-piane ND ND ND 0.1 
3-cmne ND ND ND 0.1 

ND ND ND 0. I 
pCymem ND ND ND 0.1 
Terpeneaw-) 

K n O w m  88 c. Ib/hr 
Unkllowml I c Ibb 

Method 18 Dah, Ib/hr 

Method 16 Plus Mabod 18 Data 



I 
I TABLE 10.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mik (3IAMpION-LUFKIN 
SounrCodc: CL-BPCIIHV 
FIN: BLPT-I EPN: 12-8 

Some: 01Iorin Decker Hood Vmt (1) 
TestDaacs: 4RsIp2 4/27/92 
cw: 

Emissim Rae. l b b  

chlomform 

Hvdrom chloride ND ND ND 0.1 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKlN Source: chlorine Decker Hood V&I) FIN: BLPT-1 
S ~ U M  code. CL-BPCDHV Dale: 4/25/92 EPN: 12-8 CIN. 

Run I Run 2 Ruo 3 Average - 
.... CALCULATED I ..... " ..... " ..... "_.I ............................. RESULTS " _-.-.... " .....--.-. " I I."." ..I.--.--- -I_ -.-....-. I 
Beginning Time 1123 1223 1423 

Flow Data 
Stack Tempemurn, 'F 
Moisture Content. $6 

OxygeD Concentration. $6 

Carbon Dioxide Concentration, $6 

Volumtric Flow Rate. x10-3 ACFM 

83 
9.4 

20.8 
0.0 
8.0 

83 
9.4 

20.8 
0.0 
8.0 

7.0 7.0 
---"-1- - Volumetric Flow Rate, x10'3 DSCFM _- 

Process Operating Conditions 
Production Rate. ADT p u l p h  15.0 15.0 15.0 15.0 

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Methyl mereaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b b  

Concentration. ppmvd 
Emission Rate, l b h  

Methyl mereaptan 

Ethanol 

2.2 * 
0.1 * 

4.6 
0.2 

3.5 
0.1 

3 .  I 
0. I 

0.6 * 0.6 * 0.6 * 0.6 
0.1 0.1 0.1 * 0.1 * 

Acetone 
Concentration. ppmvd 0.6 * 0.6 * 0.6 * 0.6 

Emission Rate. I b k  0.1 * 0.1 * 0.1 0.1 

Emission Rate, l b h  0.1 0.1 * 0.1 * 0.1 

2-ROpanol 
Concentration. ppmvd 0.6 * 0.6 * 0.6 0.6 



EMISSION TEST RESULTS - VOC I 
-- I 
I 

Mill: CHAMPION - LUFFKIN Source: Chlorine Decker Hood Vpt(1) FIN: BLFT-I 
Source Code: CL-BPCDHV Date: 4/25/92 E P N  12-8 CIN: - - 

RIM 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentdon, ppmvd 
Emission Rate, lblhr 

Conosotration. ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rate, lb/hr 

Concentdon. ppmvd 
Emission Rate, lblhr 

Bmmodichlommethane 
Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rnts. lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rata, Ib/hr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate. l b k  

Terpenes (Unspecified) 

2-B~tanow 

Chlomfonn 

Benmv 

Dimethyl W d e  

Toluene 

Ethyl benzene 

m-. pXylene 

0-Xylene 

CUmW 

alpha-Knme 

beta-Knene 

3-c- 

0.6 
0.1 * 

1.1 
0.1 

0.6 
0.1 * 

1.1 
0.2 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 * 

Concentration. ppmvd 0.6 * 

0.6 
0.1 

1.3 
0.2 

0.6 
0.1 

1.1 * 
0.2 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

1.1 
0.1 

0.6 
0.1 * 

1.1 
0.2 * 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 

o.l I 
o'2 I 
o.l * I 
O2 II 
I 

O.I * I 
o.l * 1 
O'l* I 
o.l * a 
I 

O'I * 1 
O.I * I 
O'l* I 

1.2 

0.6 * 

1.1 * 

0.6 * 

0.6 * 

0.6 

0.6 * 

0.6 * 

0.6 * 

0.6 

0.6 * 

0.6 ' 

* I 
I 

Emission Race,~lb/hr 0.1 * 

Pago 3 of 16 6IBFCDIW.XIS 9/8/92 1 0 . 1  - 2 *Om IY m ~ p o  v l l w  were leu th.n the dacclioil l i d .  
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EMISSION TEST RESULTS - VOC 
SOW Code: CL-BPCDHV DP(d: 4125192 EPN: 12-8 CIN: - Mill: CHAMPION - LUFKIN Source: Chlorine Mer Hood Vmt( 1) FIN: BLIT-I 

Run 1 Run 2 Run 3 Average - 
PCYmme 

Concentration. ppmvd 0.6 0.6 0.6 0.6 * 
Emission Rate, l b h  0.1 * 0.1 0.1 0.1 

Concentration. ppmvd 5.8 6.2 6.3 6.1 
Kwwrrpa9carbon 

unknown5 M Carbon 
Concentration. ppmvd 0.0 0.0 0.0 0.0 

Sum M18 M Carbon, lblhr 0.1 * 0.1 0.1 0.1 
Unknown Compounrk S of Total 0.0% 0.0% 0.0% 0.0% -...-*............--..........- ".- 

Method 25A Data 
Total Hydmcarbom 

Concentration, ppmvd as C 17.7 17.7 17.7 17.7 
Emission Rats. I b h  as C 0.2 0.2 0.2 0.2 - 



I 
CIN: FIN: BLPT-l I 

- 1  
P 

3 I 

EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Chlorine Decker Hood Veat(1) 
~ U M  Code: CL-BPCDHV DP10: 4/21/92 EPN: 12-8 

I 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginniq Tme 1916 2016 2116 

Stack Temperature. 'F 88 
Moisture Content. R 1.5 
Oxygm Concentration. R m. 8 20.8 

Volumetric Flow Rate, x10'3 ACFM 8.0 8.0 I 
Volumetric Flow Rate, ~ 1 0 ' 3  DSCFM 7.6 1.6 

corbon Dioxide Concentration. 96 ' 0.0 0.0 

I 

Process Operating Conditions 

Method 16 Data 
Production Rate. ADT pulplhr 11.1 11.7 11.7 11.7 1 
Hydrogen sulfide I 

1 
I 
I 
I 
I 

Emission Rate. l b 5  0.1 * 0.1 0.1 * 0.1 * 1 

I 
Emission Rate. lblhr 0.1 * 0.1 0.1 * 0.1 1 
Emission Rate. I b k  0.1 * 0.1 0.1 0.1 * I 

O.' * I 

Concentration. ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concatration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Methyl maraptan 

Dimethyl sulndc 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methnnol 

Concentration. ppmvd 2.4 2.1 1.8 2.1 

Methyl maraptan 
Concentration, ppmvd 
Emission Rate. l b h  

Ethanol 
Concentration. ppmvd 0.5 0.5 0.5 * 0.5 * 

AIXtCIlW 

Concentration. ppmvd 0.5 * 0.5 * 0.5 0.5 * 

2-Ropanol 
Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 
Emission Rate, Iblhr 0.1 0.1 * 0.1 

' OW or ~ D I C  viluci WCIC le- Uun the dclalion limil. 1 0 . 1  - 4 I Pap 6 of 16 EIBPCDHV.XLS 9/8/92 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKlN Source: Chlorine Decker Hood VeayI) FIN: BLPT-I 
Source Code: CL-BPCDHV D a k  4/21/92 EPN: 12-8 C W  - 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, Ibhr  

Concentration, ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, lbhr 

Bromodichloromethane 
Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, l b h r  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate. Ib/hr 

Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate. lbhr 

Terpenes (Umpeu'fied) 

2 - B ~ t n n 0 ~  

Chlomfonn 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzwe 

m-, pxylene 

0-Xylene 

Cumene 

alpha-Pinene 

beta-Pinene 

3-Carene 

Concentration. DDmvd 

0.5 * 
0.1 * 

1.0 * 
0.1 * 

0.5 * 
0.1 * 

1:o * 
0.2 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 
0.1 

0.5 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 

0 

0.5 * 
0.1 * 

1.0 * 
0.1 

0.5 * 
0.1 

1.0 
0.2 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 

0.5 * 
0.1 

1.0 
0.1 * 

0.5 
0.1 * 

1.0 
0.2 * 

0.5 * 
0.1 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * - .. 
Emission Rate, lbhr 0.1 * 0.1 * 0.1 * 

F¶m 7 of 16 E1BF'CDW.XLS 9/8/92 1 0 . 1  - 5 Om OT (mn YIIYCS were leu than tho detection limit. 

0.5 * 
0.1 * 

1.0 * 
0.1 * 

0.5 
0.1 

1.0 
0.2 

0.5 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 
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Emission Rate, l b k  0.1 * 0.1 * 0.1 * 0.1 * 1 

EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LuFKM Source: Chlorine Decker Hood Vmt(1) FIN: 
sourc~code: CL-BPCDHV Dats: 4/21/92 EPN: 12-8 CIN: - - 

Run 1 Run 2 Run 3 Average 

P-cP-= 
Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 

h o r n  BS Carbon 
Concmtration. ppmvd 

UnknmnsPsCarboO 
Concmtration. ppmvd 

Sum M18 BS Carbon. l b b  

3.1 I 
6.7 1.3 1.2 

0.0 0.0 0.0 0.0 
0.1 * 0.1 0.1 0.1 - 

Unknmvn Compounds % of Total 0.0% 0.0% 0.0% 0.0% I 
Method 25A Data 

Total Hydrocarborn 
Concentration, ppmvd ps C 10.2 6.1 5.1 7.1 1 
Emission Rate, I b k  as C 0.1 0.1 * 0.1 0. I 

1 

J 

'I 
I 
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SECTION 10.2 VENT EMISSION TEST RESULTS -MISCELLANEOUS 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LUFKIN Source: Chlorine Decker Hood Vent(l) FIN: BLPT-I 
Source Code: CL-BPCDHV Daw 4/25/92 EPN: 12-8 CIN: 

Run 1 Run 3 Averane 

CALCULATED RESULTS 
Beginning Time I503 I823 
Flow Data 

Stack Temperature, "F 83 83 
9.4 9.4 

20.8 
Moistun Content. % 
Oxygen Concentration. % 20.8 
Carbon Dioxide Concentration, % 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 8.0 8.0 
Volurn?(tic Flow Rate. x10-3 DSCFM 7.0 7.0 

Production Rate. ADT pulphr 15.0 15.0 
Process Operating Conditions 

Miscellaneous Parameten 
Chloroform (Adsorption Tube) 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Hydrogen chloride 

1.1 3.9 
0.1 0.5 

0.5 * 
0.1 

2.5 
0.3 

0.5 * 
0.1 * 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS I 

CALCULATED RESULTS I 
D 

Mill: CHAMPION - LUFKIN Source: C~IOMS Decker Hood Vent( I)  FIN: BLFT-I 
source Code: CL-BPCDHV Date 4/27/92 EPN: 12-8 CIN: 

Run 1 Run 2 Run 3 Average 

Beginning Time 1940 2159 
Flow Data 

Stack Temperature. "F 88 88 
Moishtro Content, 96 1 .5 I .5 

0.0 
Oxygen Concentration. 96 20.8 
Cnrbon Dioxide Concatration, 96 0.0 
Volumetric Flow Rate, x10'3 ACFM 8.0 8.0 
Volumtnc Flow Rate, x10-3 DSCFM 7.6 

Production Rate. ADT pulphr 11.7 11.7 11.7 

Chloroform (Adsorption Tube) 

Process Operating Conditions 

Miscellaneous Parameten 

Concentration. pprnvd 2.2 3.7 3.0 
Emssion Rate. Ibhr 0.3 0.5 

Concentration. pprnvd 0.5 * 0.5 * 
Emission Rata, lbhr  0.1 * 

Hydrogen chloride 

O.I "I 

'I 
I I 
I 

"I 
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QUALlTY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. .The source tea results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality confrol. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrocarbon ITHC) bv M25A 

Calibration was performed using certified propane concentrations (reponed as methane) 
in nitrogen, The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coeficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by inuoducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic Conmounds bv M18 

The calibration w e  was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds wen verified from the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then h c t l y  to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certXied permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen &ide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

1 0 . 3  - 1 



Calibration 

Theoretical 

0 
36 
91 

150 

Correlation coefficient 

Line Study 

Bag sample 
4/25/92 
Analyzer Line 

147 145 

Nitrogen Blank 

4/25/92 
Analyzer Line 

0 1 

CHLORINE DECKER HOOD VENT (CL-BP~ 
THC Quality Control 

(Concentrations in ppmj 

4/25/92 
Found % Error 

0 0.0 
36 0.0 
89 -1.3 
151 0.7 

0.9998 

% Rec 

98.6 

1 0 . 3  - 2 

4/27/92 
Found % tn ... 

0 0.0 
36 0.0 
86 2.7 

151 0.7 

0.9993 

. 
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Calibration 

&!&as 
Acetone 
Isopropanol 
Benzene 
Brornodichloromethane 
Toluene 
Ethyl Benzene 
pXylene 
0-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p-Cymene 

CHLORINE DECKER HOOD VENT (CL-EPCDHVI 
VOC Quality Control 
(Concentrations in ppm) 

Theoretical 
87.7 
84.1 
72.0 
77.8 
60.6 
52.6 
52.5 
52.8 
46.3 
40.4 
40.6 
40.6 
41.3 

4/25/92 
Check Std 

64.8 
78.3 
82.1 
53.8 
52.3 
48.0 
52.1 
46.5 
18.4 

32.8 
28.3 

i i i . 7  

a 

a (Dirty transfer line caused degradation of &pinene) 

% Rec 
127.4 
77.1 
108.7 
105.5 
88.8 
99.5 
91.4 
98.7 
100.5 
45.5 

80.7 
68.6 

Nitrogen blank 4/25/92 Not performed 
4/27/92 Not performed 

Line Study GC Line % Rec 
Methanol (100 ppm) 

4/25/92 Not performed 

4/27/92 Not performed 

1 0 . 3  - 3 

4/27/92 
Check Std 

73.7 
67.6 
83.9 
84.9 
58.5 
51.5 
62.3 
55.7 
47.1 
38.7 
35.5 
39.2 
40.2 

% Rec 
84.1 
80.4 
116.5 
109.1 
96.6 
98.0 
118.6 
105.6 
101.8 
95.8 
87.5 
96.5 
97.5 
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C H M R I N E  DECKER VENT 
A side 

The bleach plant is divided into sides A and B producing 360 
tonslday and 180 tonslday of pulp respectively. Brownstock pulp 
flows to an inlet pump, chlorine gas and chlorine seal pit filtrate 
are added, and proceeds to a ,mixer. The pulp is pumped to the 
chlorine tower and diluted with chlorine seal pit filtrate. The 
pulp is discharged from the tower and pumped with further dilution 
of chlorine seal pit filtrate to the decker. The decker's shower 
water is reclaimed hot water that was used on vacuum pumps and then 
passed through a heat exchanger. The system is vented through a 
pipe in the hood that overlaps the entire decker. 

.... . . . . . .  , . ... . .  
. . .  . .  

... . . . .  . . .  . . . .  . .  .~ . 



BLEACH PLANT 
CL2 TOWER 

CL2 DECKER HOOD VENT 

BLEACHING SEQUENCE: CEH 
WOOD SPECIES: SOFTWOOD - SOUTHERN PlNE 

II PARAMETER 
I 

DATE 

START TlME 

STOP TlME 

BLEACHED PULP 
PROD RATE 

PN NUMBER 

CL2 USAGE A 

CL2 USAGE B 
CAUS USAGE A 

CAUS USAGE B 

HYPOUSAGEA 

HYPO USAGE B 
1 CL2 TEMP 

11 CAU TOW TEMP 

11 HYP TOW TEMP 

11 CL2 RET TIME 

11 CAU TOW LEVL 

11 CAU DUMP CT 

11 CAU RET TIME 

11 HYP TOW LEVL 

11 HYP RET TlME 

11 CE PN NO. 

4/25 I 4/25 
1 I 

I 1 1 1 1  I 1 2 1 1  

LBlHR 

LBlHR I 1170 I 1140 

LBlHR 465 450 

LBlHR 720 I 690 

LBIHR 1 360 I345 

F 1 84.0 I 81.8 

F 158.4 158.1 

F 129.3 129.9 

MIN I 25 I 25 1 z8: 1 60.0 

45.0 

MIN I 32 I 32 

% 60.0 60.0 

MIN 174 I 174 
I I 

10.4 - 2 

RUN RUN RUN RUN 6 
3 4 5 

4/25 4/25 4/27 14/27 

1309 I 1431 I 1902 I2013 

1501 1354 1947 I 
A 360 A 360 A280 A280B 
B 180 B 180 'B 120 :r 
I 1 4 0  1170 e 

210 

79.0 I 80.9 I 86.9 I 75.5 

157.8 

60.0 60.0 60.0 60.0 

174 J 174 I 221 I 221 

5.9 5.9 I 5.1 I 4.3 

I 
I 

I 

I 
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BLEACH PLANT DIAGRAMS AND PROCESS INFORMATION 

A. 

The mill has two p a d e l  bleach lines with CEH sequences which produce 500 
tonlday bleached luaft softwood pulp to a final G.E. brightness of 70. During the tests, 
bleach plant 1 operated at a rate of 15 tonlhour and bleach plant 2 operated at a rate of 8 
tonlhour. Figure 1 is a diagram of the bleaching process for both of these lines. 

Table 1 shows the bleaching conditions for the two bleach plants during the testing. 
There was little difference between the bleach plant configurations other than capacity. The 
kappa number of the brownstock was 30 during run 1 and was 30 during run 2. Other than 
that, all conditions were the same for both runs. 

Reurewnve  Process Condltlons . .  

Bleaching Sequence: CEH 
Wood Species: Southern Pine 
Production Rate: 500-540 TID Total; 

1 =360max, 2 =  180max 
Kappa Number: PN 18-24 
Chemical Usage (CI,, CIO,, NaOH, 

NaOCI, 4 in E Stage, 
pH in towers, etc.): CI,, NaOH, NaOCL 

Percent C102 Substitution: NIA 
Tower Temperatures 

& Retention Times: CI,, 74-95" F, 25-35 min 
NaOH, 157-159" F, 32-39 min 
NaOCL, 126-131" F, 146-221 min 

CE Kappa Number CE PN 4.5-6.5 

B. Water- 

Fresh wata was used on all of the showers. 

c. &&Plant V W  

Most of the vents from both bleach plants are vented to the atmosphere individually 
with no scrubbing. Figure 2 shows the location of various vents. 

10.4 - 3 



TABLE 2 BLEACHING CONDITIONS IN BLEACH PLANT 1 

C E H D 

Consistency, Percent 3.5 10 IO - 
Temuerature, O F  110 160 125 - 
Time, Minutes 
Chlorine, lblton odbs 
Hypochlorite as CI2 lblton 
Caustic, lblton 
Peroxide, lblton 
Chlorine Dioxide 
Residual Chlorine, Ib/ton 
Vat pH 
K Number 
Elrepho Brightness 

25 
130 - 

- 
Trace 
1.8 
- 
- 

25 
- 
- 
88 

- 
10.5 
6. 
- 
- 

Note: Bleach Plant 2 had the same conditions as Bleach Plant 1. 
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SECTION 11 

HYPO DECKER HOOD VENT (A SIDE) 

(CL-BPHDHV) 

Section 11.1 Emission Test Results - VOC 

Section 1 1.2 Emission Test Results - Miscellaneous 

Section 11.3 VOC Quality Control Results 

Section 11.4 Process Description and Operating Conditions 



SECTION 11 
HYPO DECKER HOOD VENT (A SIDE) 

(CL-BPHDHV) 

The Hypo Decker Hood Vent was tested on two different days for volatile organic 
compounds and for chloroform and hydrogen chloride. The adsorption tube sampling was 
provided for comparison to the OC result. 

Total Hvdmarbons m5A1 

Figures 11.1 and 11.2 present the THC trends for the test periods on 28 and 
29 April 1992. ’Ihe total hydrocarbon concentration was vuy stable at approximately 13 ppm 
on the fmt day and 11 - 12 ppm on the second day. 

Volatile Ornank Cornmuads (M la 
Table 11.1 summarizes the results for the Method 18 target compounds, and 

Section 11.1 is a tabulation of the data. TRS was not analyzed. Fan curve data were used to 
calculate the mass emission rate. 

The only compound identified in the emission gas was chloroform. A trace of a heavy 
compound was pnsent in a sample as an unknown. 

-A single unknown peek was observed in the third run on day one. This peak resulted 
in approximately a four ppm concentration as carbon. It was not present on any other run. 
Even though this peak appears to be real, it is anomaly and it is doubtful if it is truly an 
unknown compound in the gas stream. 

Miscellaneous Paramcterq 

Table 11.2 summarizes the results of testing for aldehydes, hydrogen chloride, 
chloroform, and sulfuric acid mists. Section 11.2 tabulates the results for each compound. 
With the exception of one sample, the chloroform concentration measured by the adsorption 

concentration. “he reason for the high result is not apparent. Even though a reason was not 
identified for the abnormally high result, the value should not be considered as valid. 

tube method W M  Comparable to the OC. One Sal~~pIe WE3 epprOXimately ten times the 

VOC Oualitv Control Resul$ 

The VOC quality control data are tabulated in Section 11.3. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summary in the section referenced. 



E Process DescriDtion and Omratinn Conditions 

Section 11.4 includes the process operating data BS recorded and provided by mill 
personnel. The Hypo Decker Hood Vent represented the emissions from A Side bleaching 

11 - 2 
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Mill: CHAMPION-LU” 
SourccCode: CLBPHDHV 

TABLE 11.1 
SUMMARY OF VOC RESULTS 

W: BLFT-1 CIN. 

Volumetrk Flow Dah 

Method 16 Daa, I b k  
Hydrogen Julfldc 0.1 
Meby1 mercapan 0. I 
Mmemyl sulfide 0.1 
cdllnd&ul6Lk 0.1 
Diwmyl dLruledc 0.1 

ND ND ND 0.1 
ND ND ND 0.1 

M~dYSllOl 
EthaDol 
AIXtOZlC ND ND ND 0.1 

ND ND ND 0.1 

Method 18 I b k  

ND ND ND 0. l 
0.2 

ND ND ND 0.1 
B ~ o d l c h l O I U l l G ~  ND ND ND 0.2 
Tolucne ND ND ND 0. I 
Emyl knB2ae ND ND ND 0.1 
m-. pXykae ND ND ND 0. I 
0-Xykae ND ND ND 0.1 
Cumeae ND ND ND 0.1 

ND ND ND 0.1 
ND ND ND 0.1 

alpha-- 

ND ND ND 0.1 
ND ND ND 0.1 
ND ND ND 0. I Tapaesw-) 

Pcywop 
Method 16 f ’ k  M- 18 DUa 

KOOWreUC,lwhr 

beta-Pinen 
3-Cma 

. . . . . . . . . . . .. . . . . . .... 



TABLE 11.2 SUMMARY OF MISCELLANEOUS RESULTS 

Milk CHAMPION-LUPKIN 
Source Code: CLBPHDHV 
FIN: BLPT-1 m 124 

4' 
I' 
3 
1 
I' 
I 
1 
I! 
1 
I 
1 
I 
1, 
Y 
a 

Source: Hypo Decker Hood Ved (1) 
TescDacu: 4128192 4/29/92 
CIN: 

1 1  - h 
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SECTION 11.1 EMISSION TEST RESULTS - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LLFKIN Source: Hypo Decker Hood Vent (1) F I N  BLPT-I 
~0urce m e :  CL-BPHDHV Dpte: 4/28/92 EPN: 12-5 CIN 

~~ ~ ~ ~ 

Run 1 Run 2 Run 3 Average 

................... ........................ ......... .... ............... ...-.............. ............................................................................... - CALCULATED ...... RESULTS 
Beginning Time 1144 1244 1344 
Flow Data 

Stnck Temperatun, 'F 
Moisture Content, % 
Oxygen Concatration. % 
Carbon Dioxide Concentration. % 
Volum~ric Flow Rate, ~ 1 0 . 3  ACFM 

87 
4.4 

20.8 
0.0 

10.0 

87 
4.4 

20.8 
0.0 

10.0 
9.2 ....... ................ --.-I- --- ---_.I. - -.... ---- ".""l.......".---...." Volumetric Flow Rate, ~ 1 0 ~ 3  DSCFM 9.2 

Process Operating Conditions 
Production Rate, ADT pulplhr 14.2 14.2 14.2 14.2 

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration, ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate, lblhr 

Methyl mercaptan 

Ethanol 

2.1 * 
0.1 * 

2.1 * 
0.1 * 

2.1 
0.1 * 

0.5 * 0.5 0.5 
0.1 * 0.1 0.1 * 

Acetone 
Concatration. ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rate, I b k  0.1 0.1 * 0.1 

Concentration. ppmvd 0.5 * 0.5 0.5 * 
Emission Rate, I b h  0.1 * 0.1 * 0.1 

2-Propanol 

Om 01 mom vduoi were leu chon cho delation limil. 11.1 - 1 F l p  2 of 16 BIBPHDHV.XLS 9/8)9? 



EMISSION TEST RESULTS - VOC I 
: I  

I 

Mill: CHAMPION - LUFKIN Source: Hypo Decker Hood V a t  (1) FIN: BLPT-1 
Soum Code: CL-BPHDHV D W  ma192 EPN: 12-5 CIN: 

Average Run 1 Run 2 Run 3 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Conceatration, ppmvd 
Emission Rots, lblhr 

Concatration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. l b h  

Coocentration, ppmvd 
Emission Rnte, l b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rata, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rote. lbhy 

Concentration. ppmvd 
Emission Rate, Ib/hr 

Concmtration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. l b h  

Terpenes (Unspecified) 

Z - B ~ t a n o t ~  

chlororonn 

Benzene 

Brwnodichloromethane 

Dimethyl disulfide 

Toluen 

Ethyl benzene 

rn-, p-Xylene 

0-Xylene 

CUlllenC 

alpha-Knene 

beta-KlleIle 

3-cprene 

0.5 
0.1 

11.4 
1.9 

0.5 * 
0.1 * 

1.0 * 
0.2 

0.5 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

Concentration. DDmvd 0.5 * 

0.5 
0.1 * 

10.0 
1.7 

0.5 * 
0.1 * 

1.0 
0.2 

0.5 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 

P 
O.l* I 
l.* 1, 
O.l* I 
O2 * 1 

I 
O'l* I 
O'l* I 
O'I * I 
o.l I 
o.l * I 
O'l I 
O'l* 1 
O'I 1 

0.5 

10.7 

0.5 

1.0 

0.5 * 

0.5 * 

0s  

0.5 * 

0.5 * 

0,s * 

0.5 * 

0.5 * 

o s  * .. 
Emission Rate. I b h  0.1 0.1 * 

Om or mom valuei were l e u  h n  h e  detection limit. 1 1 . 1  - 2 Flp 3 of 16 E1BF"DHV.XI.S 9/8/92 
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EMISSION TEST RESULTS - VOC 
Source: Hypo Decker Hood Vent (1) FIN: BLFT-1 MiU: CHAMPION - LUFKIN 

So~mcode. CL-BPHDHV Dam 4/28/92 EPN: 12-5 CIN: 
c. 

- Run 1 Run 2 Run 3 Average 

P-CYmm 
Concentration, ppmvd 0.5 * 0.5 * 0.5 * 
Ermssion Rate, Ib/hr 0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 9.3 7.7 8.5 

Concatration. ppmvd 0.0 4.0 2.0 
Sum MI8 BS Carbon. lblhr 0.2 0.2 0.2 

K n o w  BS Carbon 

U n k n o ~ m c a r b o n  

17.0% -..-" --.. -- 0.0% 33.9% __.-.".I-- Unknown Compoundp % of Total 

Total Hydrocarbons 

- -- 
Method 25A Data 

Concentration, ppmvd M C 14.6 15.7 14.6 15.0 
Emission Rate. I b k  as C 0.3 0.3 0.3 0.3 

L 

COMMENTS 

M 18 tun 1 waa rcjcacd for 4/28/92. 

11.1 - 3 Oac or WIC values WCIC I c u  rlun Ihc dclcclioa limit. 



EMISSION TEST RESULTS - VOC I 
*- I 
- 1 
1 

Mill: CHAMPION - LUFIUN SOUM: Hypo Decker Hood Ventfl) FIN: BLPT-1 
Sourcecode: CL-BPHDHV Dote: 4/29/92 EPN: 12-5 m 

Run I Run 2 Run 3 Avenge 

..".I---. 
CALCULATED RESULTS 

Flow Data 

_.."I 

Beginning Time 1131 I 2 3 1  I331 

Stack Temperotunr. 'F 72 72 
Moisture Contat. % 

Carbon Dioxide Concamion. % 
oxygen C o ~ t r R I i o n .  % 

2.7 
20.8 
0.0 

2::: I 
0.0 

Volumetric Flow Rate. x10-3 ACFM 10.0 10.0 
Volumetric Flow Rate. x10'3 DSCFM 

Production Rate, ADT pulplhr 10.8 10.8 10.8 

Hydrogen sulfide 

9.6 I -.--. , 9.6 "_."__ --.- ". 
Process Operating Conditions 

Method 16 Data lo.* I 
1 
I 
I 
I 
I 

Concentration. ppmvd 
Emission Rate. I b k  

Conatration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rw, Iblhr 

Methyl mereaptan 

Dimethyl sulfide 

Carbon disflde 

Dimethyl disulfide 

2.1 
0.1 

2.1 * 
0.1 

2.1 * 
0.1 * 

Method 18 Data 

I 

1 

Methanol 
Conmtration. ppmvd 2.1 * 

* I 

o.l I 
O.I * 1 

Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 0.5 0.5 0.5 0.5 * 

Methyl mercaptan 

Ethanol 

Emission Rate, lblhr 0.1 * 0.1 0.1 * 

Concentration, ppmvd 0.5 0.5 0.5 * 0.5 * 
Acetone 

Emission Rate, lblhr 0.1 * 0.1 * 0.1 ' 
t h p a n o l  

Concentration, ppmvd 0.5 * 0.5 0.5 0.5 
Emission Rate, lblhr 0.1 0.1 * 0.1 0.1 * 

I Om OT vrlucs w e n  ku llun h e  detection limit. 11.1 - 4 Pago 6 of 16 61BPHDHV.xLs 9/8/92 

~ 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Hypo Decker Hood Vent (1) FIN BLIT-I 
SoUW Code: CL-BPHDHV Daw 4/29/92 EPN: 12-5 CIN: - 

Run 1 Run 2 Avsmoe 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rare, Iblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Bmmodichloromethnne 
Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, I b h  

Terpenes (Umpecified) 
Concentrption. ppmvd 

2 - B ~ t a n o 1 ~  

Chlomfonn 

Benzwe 

Dimethyl disulfide 

Toluene 

Ethyl bentene 

m-, pXylene 

0-Xylene 

CUmene 

alpha-Knene 

beta-Pinene 

3-Carene 

0.5 
0.1 * 

9.7 
1.7 

0.5 * 
0.1 * 

1.0 
0.3 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 

0.5 
0.1 

10.0 
1.8 

0.5 
0.1 

1.0 * 
0.3 

0.5 
0.1 

0.5 
0.1 

0.5 
0.1 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 

0.5 
0.1 

7.0 
1.2 

0.5 
0.1 * 

1.0 * 
0.3 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 * 

0.5 
0.1 

8.9 
1.6 

0.5 
0.1 

1.0 * 
0.3 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
Emission Rntu. lblhr 0.1 * 0.1 0.1 0.1 * 

(hr of mom vdues we10 l e y  th.n the detertion limit. Rp 7 of I 6  EtBPWDHV.XIS 9/8/92 11.1 - 5 



EMISSION TEST RESULTS - VOC I 
Mill: CHAMPION - LUFKIN Sourca: Hypo Decker Hood Vat (1) FIN 
Sourcacods: CL-BPHDHV Dw: 4/29/92 EPN: 12-5 CIN: 

1 
Emission Rate, I b k  0.1 0.1 * 0.1 * 0.1 * 1 

1 

Run 1 Run 2 . Run3 Average 

Pcm- 
Concentration. ppmvd 0.5 * 0.5 4 0.5 0.5 

Knowns as Carbon 
Concentration. ppmvd 1.4 1.1 7.1 

Unknoma as Carbon 
Collcmtration. ppmvd 0.0 0.0 0.0 0.0 

S m  Ml8 as Carbon. Ibilu 0.1 0.1 0.1 0.1 
0.0% 0.0% 0.0% Unknown -I Compounds 'k of Total .̂  

Method 25A Data 
Total Hydrocubom ' 

Concentration. ppmvd as C 10.3 11.3 13.4 11.6 1 
Emission Rate, lbilu as C 0.2 0.2 0.2 0.2 

COMMENTS 

I 
I 
I 

I 
I 

I h Q mol. v d v u  wcm leu lhm tbo dewlion limit. 11.1 - 6 F%p 8 of I6 EIBPHDW.XLS 9/81'?? 
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SECTION 11.2 EMISSION TEST RESULTS - MISCELLANEOUS 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LUFKIN Source: Hypo Decker Hood Vent (1) FIN: BLFT-I 
Source Code: CL-BPHDHV Date: 4/28/92 EPN: 12-5 CIN: - 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time 1243 1243 1330 

Stack Temperature, "F 87 87 
Moisture Content, % 4.4 4.4 
Oxygen Concentration. % 20.8 20.8 
Carbon Dioxide Concentration, % 0.0 0.0 
Volumelric Flow Rate. x10-3 ACFM 10.0 10.0 
Volumetric Flow Rate. x10-3 DSCFM 9.2 9.2 

Production Rate, ADT pulp/hr 14.2 14.2 14.2 

Chloroform (Adsorption Tube) 

Process Operating Conditions 

Miscellaneous Parameters 

Concentration. ppmvd 18.9 20.8 17.0 18.9 

Concentration, ppmvd 0.9 0.9 
Emission Rate, Ibhr 0.1 * 0.1 

Emission Rate. lblhr 3.2 3.5 2.9 3.2 
Hydrogen chloride 

one or mom VdUrl were 1011 lhan lhe deleelion limil. 1 1 . 2  - 1 R p c  7. of 8 0IBPHDHV.XLS 9/10192 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 

CIN: 
Bm-! I 

Mill: CHAMPION - LUFKIN Source: Hypo Decker Hood Vent (1) 
S O U ~  coda: CL-BPHDHV Date: 4/29/92 EPN: 12-5 

m Run I Run 2 Run 3 Average 

CALCULATED RESULTS I 
h i n t i n g  Time 1412 1450 

72 I Flow Data 
Stack Temperature, "F 12 
Moisture Content, % 2.7 2.7 
Oxygen Concentration. % 20.8 20.8 1 

I 

Carbon Dioxide Concentration. % 0.0 0.0 
Volumetric Flow Rate. x10-3 ACFM 10.0 10.0 
Volumetric Flow Rate, x10-3 DSCFM 9.6 9.6 I 

Process Operating Conditions 

Miscellaneous Parameters 
Production Rate, AD7 pulphr 10.8 

Chloroform (Adsorption Tube) 

4;:; I Concentration. ppmvd 80.7 9.6 
Emission Rate. lbhr 14.3 1.7 

Hydrogen chloride 
Concentration, ppmvd 0.5 * 
Emission Rate, lblhr 0.1 * 

11 .2  - 2 On or mow Valuer W C ~  lclr lhin lhc dclecliun limil. 
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SECTION 11.3 VOC QUALITY CONTROL RESULTS 
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QUALlTY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error. sample h e  loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, tot& 
hydrocarbons by EPA Method 25A. and speciated volatile organic compounds by EF'A 
Method 18. The following paragraphs summarize the normal quality conuol for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv MZSA 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A -was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero gade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic Comwunds bv Mla  

The calibration curve was verifid by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study w8s performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the aC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the ahsene of peaks was used to demonstrate a line blank. 

Total Reduced SuHhr bv M14 

A calibration w e  was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

k ~ T S N O X L U 2 C S W S E C  
B) wwc I1 sepbrlb. 1092 1 1 . 3  - 1 



Calibration 

Theoretical 

0 
36 
91 
150 

Correlation coefficient 

HYPO DECKER HOOD VENT (CL-BPHDHV) 
THC Quality Control 

(Concentrations in ppm) 

41213192 
Found % Error 

1 0.7 
37 0.7 

153 2.0 
134 4.13 

0.99713 

Line Study 

Bag sample 
4/29/92 

Analyzer Line % Rec 

152 146 96.1 

Nitrogen Blank 

4/29/92 
Analyzer Line 

1 a 

a = Ambient air pulled down line. 

11.3 - 2 

4/29/92 
Found % Error 

0 0.0 
37 0.7 
86 3.5 
152 1.3 

0.9990 
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HYPO DECKER HOOD VENT EL-BPHDHV) 
VOC Quality Control 
Concentrations in ppm) 

Calibration 

Acetone 
Isopropanol 
Benzene 
Brornodichlorornethane 
Toluene 
Ethyl Benzene 
p-Xylene 
o-Xylene 
Curnene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p-Cymene 

Nitrogen blank 

Line Study 
Methanol (100 pprn) 

4/28/92 
(1 0 pprn) 
4/29/92 

Theor 
87.7 
84.1 
72.0 
77.8 
60.6 
52.6 
52.5 
52.8 
46.3 
40.4 
40.6 
40.6 
41.3 

4/28/92 
Check.Std 

49.4 
86.4 
86.0 
74.2 
59.2 
52.9 
62.5 
52.1 
46.5 
40.5 
43.5 
43.3 
36.4 

Not performed 

% Rec 
56.3 
102.7 
11 9.4 
95.4 
97.7 
100.6 
119.0 
98.7 
100.5 
100.2 
107.2 
106.5 
88.2 

GC Line % Rec 

86.9 82.0 94.0 

7.9 7.1 89.9 

Theor 
175.4 

144.1 
155.6 
121.2 
105.2 
105.0 
105.5 
92.6 
80.8 
81.2 
81.3 
82.5 

i 68.2 

4/29/92 
Check Std 

154.8 
171.8 
168.1 
160.4 
111.8 
93.5 
94.6 
91.1 
86.3 
74.9 
74.8 
75.0 
69.4 

% Rec 
88.3 
102.0 
116.7 
103.1 
92.2 
88.9 
90.1 
86.4 
93.2 
92.7 
92.1 
92.3 
84.1 

11.3 - 3 
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SEcTlON 11.4 PROCESS DESCRIPTION AND OPERATINO CONDlTIONS 
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HYPO DECKER VENT 
A Side 

The bleach plant is divided into sides A and B producing 360 
tonsjday and 180 tonsjday of pulp respectively. Pulp from the 
caustic stage decker flows to a standpipe where sodium hypochlorite 
is added. The pulp proceeds to a mixer then into the hypo tower. 
The pulp flows from the tower, is diluted with hypo seal pit 
filtrate, and proceeds to the decker. The decker's shower water is 
reclaimed cold water that was used on vacuum pumps. The system is 
vented through a pipe in the hood that overlaps the entire decker. 

. . . .  . . . .  . .  ~- .. .. - . . . . . . .  
. .  

. .  
. .  . . .  . . . .  . .  . . . .  

- CHEIT I DECKER 
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. .  . . . . .  . . . . . .  
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. .  . .  . .  . .  . . . .  . . .  . . .  . . . . .  
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BLEACH PLANT 
HYPO DECKER 

BROWN STOCK HEADBOX 

PARAMETER UNITS RUN I RUN? RUK3 

DATE 4/28 4/28 4/28 

RUN4 RUN5 R U N 6  

4120 4129 4/29 

START TIME 

STOP TIME 

PROD RATE I ADTlD I A 340 I A 340 I A S40 I A 260 I A 260 I A 260 11 

I141 I21.j I345 1116 1218 I320 

1229 I330 1-130 1201 I303 I405 

PN NllMBER I 

CL2 TOW TEMP 

CAU TOW TEMP 

HYP TOW TEMP 

~~~~~~ 

F 80.4 82.8 8 I .o 80.0 86.0 85.0 

F 156.5 156.9 157.8 157.4 1.57.3 158.9 

F 129.7 129.4 130.2 126.7 126.7 127.6 

CL? RET TIME 

CAU TOW LEVL 

CAUS USAGE A I LB/HR I 1077 I I077 1 I077 I671 I671 I 6 5 0  11 

~ ~~ 

MIN 27 27 27 3.5 35 35 

% 5 8 . 2  60 4 bl .2  49.6 .SO3 51.7 

CAlJ RET TIME MIN 35 36 36 38 38 

HYPO USAGEB 1 LBlHR I248  125.5 I 23.5 I 160 I 160 I 170 11 

HYP RET TIME MIN 146 I16 I46 191 191 

CE PN NO. I 5.4 i . 6  S.4 1 5.1  I 5.4 5.8 

HYPTOW LEVL 1 % I 60.1 I 60.0 159.9 1 60.0 I 60.0 I 60.0 11 

NCASI: METHANOL. ACETONE. MEK. C'HLOROFORM. ACETILE 

11.4 - 2 
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BLEACH PLANT DIAGRAMS AND PROCESS INFORMATION 

A. 

The mill has two parallel bleach lines with CEH sequences which produce 500 
tonlday bleached kraft softwood pulp to a final G.E. brightness of 70. During the tests, 
bleach plant 1 operated at a rate of I5 tonlhour and bleach plant 2 operated at a rate of 8 
tonlhour. Figure 1 is a diagram of the bleaching p m  for both of these lines. 

Table I shows the bleaching conditions for the two bleach plants during the testing. 
There was little difference between the bleach plant configurations other than capacity. The 
kappa number of the brownstock was 30 during run 1 and was 30 during run 2. Other than 
that, al l  conditions were the same for both runs. 

-ve Process Condltlons . .  

Bleaching Sequence: CEH 
Wood Species: Southern Pine 
Production Rate: 500-540 TID Total; 

1 =360max, 2= 180max 
Kappa Number: PN 18-24 
Chemical Usage (C&, C102, NaOH, 

NaOCI, 0, in E Stage, 
pH in towers, etc.): CI,, NaOH, NaOCL 

Percent C102 Substitution: .NI A 
Tower Temperatures 

& Retention Times: CI,, 74-95" F, 25-35 min 
NaOH, 157-159" F, 32-39 min 
NaOCL, 126-131" F, 146-221 min 

CE Kappa Number: CE PN 4.5-6.5 

B. Water- 

Fresh water was used on all of the showers. 

C. Bleach Plant V e w  

Most of the vents from both bleach plants are vented to the atmosphere individually 
with no scrubbing. Figure 2 shows the location of various vents. 

I 
I 1 1 . 4  - 3 



- 

TABLE 2 BLEACHING CONDITIONS IN BLEACH PLANT 1 

7 

5 

C E H D 

Consistency, Percent 3.5 10 10 - 
Temperature, O F  110 160 125 - 
Time, Minutes 25 25 90 - 
Chlorine, lblton odbs 130 .. - - 
Hypochlorite as C12 lblton - - 44 - 
Caustic, lblton - 88 - - 
Peroxide, lblton - - - - 
Chlorine Dioxide - - - - 
Residual Chlorine, lblton Trace 10.5 Trace - 
Vat pH 1.8 6 .  9.5 - 
K Number - - - - 
Elrepho Brightness 70 - - - 

CNLOULUC 

T 
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SECTION 12 

CHLORINE/HYPO SEAL PIT VENT (A SIDE) 

(CL-BPCLSP) 

Section 12.1 Emission Test Results - VOC 

Section 12.2 Emission Test Results - Miscellaneous 

Section 12.3 -VOC Quality Control Results 

Section 12.4 Process Description and Operating Conditions 
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SECTION 12 
CHLOlUNE/HYPO SEAL PIT VENT (A SIDE) 

(CL-BPCLSP) 

The Chlorine/Hypo Seal Pit Vent (A Side) was tested on two different days for volatile 
organic compounds. chlomfoxm, and hydrogen chloride. The adsorption tube sampling for 
chloroform was per fomd for comparison to the OC result. 

Total Hvdroearbona (M25A) 

Figuns 12.1 and 12.2 present the THC trends for the test periods on 28 and 
29 April 1992. The total hydrocarbon concentration was appmxhately 1100 ppm on the fmt 
day and 900 ppm on the second day. The concentration varied by 89 much as 30 percent over 
relatively short periods of time. 

Volatile Ornank Conmounds (M181 

Table 12.1 summarizes the results for the Method 18 target compounds, and 
Section 12.1 is a tabulation of the data. TRS was not sampled. The volumetric flow was 
measured with a standard pitot tube. 

Chloroform was the only volatile compound of significance that was detected in the 
sample. On the f i t  day of sampling, it was necessary to change the M18 range in order to 
keep the chloroform in the linear range of tlie detector. This raised the detection limit of the 
other compounds by the same amount. 

The measured volumetric flow associated with the Method 18 testing probably 
contributes to pan of the variability. The velocity pressure varied between 0.01 and 0.02 
inches of water (which is near the detection limit). The 23-inch diameter duct means that the 
volumetric flow measmment of 1200 c h  is almost at the detection limit. 

Miscellsneow Pa ramete r g  

Table 12.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Section 12.2 tabulates the results for each compound. All chloroform results were comparable 
to the M18 data except one sample which was twice as high. The reason is unknown. 

VOC Oualitv Control Resulb 

The VOC quality control data are tabulated in Section 12.3. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summary in the section referenced. 

I : \ T P I E C l o l m  
(L) w c  18 1552 1 2 - 1  
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Section 12.4 includes the process operating data as recorded and provided by mill 
personnel. Ihe Chlorine Seal Pit Vent represented the Unissions from the A Side bleaching I 

I 
I 
I 

I 
I 
I 
I 
I 
I' 
I 

12 - 2 



1. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I' 
I 
I 

> 
(0 

0 
N 
0 

(0 

0) 
?? 
c 

(D a 
- F  

(D 

co '1? 
r 

(0 

rn 
0 - 

0 0 0 0 0 -  
0 In 0 v) 
c 0 0 cn 

E 
n n 

c 

2 0 0 0 
0 v) 0 m N N - 
c r - c - .- 

0' 
C 
0 
0 

12 - 3 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
1 
I 

g--+ 

u 
(3 

A 
0 
0 
0 
c 

5: 
m 

0 
0 
m 

12 - 4 

5: 
m 

0 
0 m 

0 
0 
m 
c 

m 
F! 
m 
c 

m 
PI 
'I! 
P 

m 
PI 
0 
r 

5: 
PI 



I 
I' 
'I 
I 
(I 
I 
I 
I 
I 
I1 
I 
I 
I 
l j  

I 
I' 
I1 
I' 
I 

Milk CHAMPION-LUFKIN 
Souroe Code: CL-BPCLSP 

TABLE 12.1 
SUMMARY OF VOC RESULTS 

source: 
TesrDatea: 4n8/91 4/29/92 

chloriaJHypo Seal Pit Vent (1) 

BLPT-1 EPN. 12-7 
Mm MEAN DL 

Volarncblc Plow Data 

0. I 
0. I 
0.1 
0.1 

Dimethyl disulfide 0.1 
cI*hod 18 Data, Ibhr 

M C W  
Ethsnol 
Acetone 
2-Pmpmlol 
Z-Buuunm 
chlomform 
Be- 
B~odichloromemaDe 
Toluene 
Ethyl benzene 
m-. pXykDc 
*Xylene 
Cumene 
alpha-ptaene 
beta-mn 
3-Cmne 
Tcmmea (Umnedfial) 

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

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

. .  

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 

PCY= W ND ND ND 0.1 
Uethod 16 P b M a h a d  18 Data 

ND ND ND 
0.1 
0.1 

Sum of Coqmnda aa C. bbr 1 .? 3.6 2.2 0.1 

NDoNot Detected 
DL=Detectioo Limit 



I 
I 
I 
I 
<I 
I 
I 
I 
I 
I 
I 
I 
I 
I1 
I 
I' 
11 
I 
I, 

TABLE 12.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: CHAhD'ION-LUFKW 
SouraCode: CL-BPaSP 
FIN: BLPT-I EPN: 12-7 

Swra: ChlorineMypo Seal Pit Vent (1) 
TestDates: 4/28/92 4/29/92 
m -  

Stack Tempenam. 'P 107 le? Lw R Voluwbic Flow Rue. x 10' DSCM ld 13 1.2 

II R a c s s o K m m t i n n C ~  II 

I;L 12  - 6 
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EMISSION TEST RESULTS - VOC 

SOUM code: CL-BPCLSP Date: 4/28/92 EPN: 12-7 CIN: - Mill: CHAMPION - LUFKIN Source: ChlorinelHypo Seal Pit Vent (1) FIN: BLPT-I 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
%inning Time 1735 1835 1935 

Stack Temperature, 'F I07 107 
Moistun Content. % 8.0 8.0 
Oxygen Concentration, 46 20.8 20.8 
Carbon Dioxide Concentration, 56 0.0 0.0 
Volumetric Flow Rate., x10-3 ACFM 1.4 1.4 
Volumetric Flow Rate, x10-3 DSCFM 1.2 1.2 

Process Operating Conditions 
Production Rate, ADT pulplhr 14.2 14.2 14.2 14.2 

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Methyl mereoptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate.. l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Methyl mercaptan 

Ethanol 
Concentration. ppmvd 4.3 * 4.3 * 4.3 4.3 * 
Emission Rate. l b h  0.1 * 0.1 * 0.1 * 0.1 

Concentration, ppmvd 4.3 4.3 * 4.3 * 4.3 
Emission Rate. lblhr 0.1 * 0.1 * 0.1 * 0.1 

Concentration. ppmvd 4.3 * 4.3 * 4.3 * 4.3 * 
Emission Rate, lblhr 0.1 * 0.1 * 0.1 * 0.1 * 

Acetone 

2-Ropanol 

17.4 * 
0.1 * 

17.4 * 17.4 9 17.4 * 
0.1 * 0.1 * 0.1 * 

ON or more vduea wem Icu than the detection liinit. 1 2 . 1  - 1 Page 2 of 16 EIBPCLWXLS PI301'4: 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: ChlorinelHypo Seal Pit Vent ( I )  FIN: BLPT-I 1 
Source Code: CL-BPCLSP Date: 4/28/92 EPN: 12-7 CIN: 

r '1 Run I Run 2 Run3 - Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, Ibihr 

Concentration, ppmvd 
Emission Rate, lbihr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, lbihr 

Bromodichloromethane 
Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, Ibihr 

Concentration. ppmvd 
Emission Rate, Ibihr 

Concentration. ppmvd 
Emission Rate, lbihr 

Concentration, ppmvd 
Emission Rate, lbihr 

Concentration. ppmvd 
Emission Rate, lbihr 

Concentration. ppmvd 
Emission Rate, lbihr 

Concentration, p p m d  
Emission Rate, lwhr 

Concentration. ppmvd 
Emission Rate, lbihr 

Concentration, ppmvd 
Emission Rate. lbihr 

Terpenes (Unspecified) 

2-Butanone 

Chlorofonn 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pXylene 

0-Xylene 

Cumene 

alphn-Pinene 

beta-Pinene 

3-Carene 

4.3 * 
0.1 * 

1561.5 
35.5 

4.3 * 
0.1 * 

8.7 * 
0.3 * 

4.3 * 
0.1 * 

4.3 * 
0.1 * 

4.3 * 
0.1 * 

4.3 * 
0.1 * 

4.3 * 
0.1 * 

4.3 * 
0.1 * 

4.3 * 
0.1 

12.3 
0.3 

Concentration, ppmvd 4.3 * 

4.3 * 
0.1 * 

1371.0 
31.1 

4.3 * 
0.1 * 

8.7 * 
0.3 * 

4.3 * 
0.1 * 

4.3 
0.1 * 

4.3 * 
0.1 * 

4.3 * 
0.1 * 

4.3 * 
0.1 * 

4.3 * 
0.1 * 

4.3 * 
0.1 * 

4.3 
0.1 

4.3 * 

4.3 
0.1 

1330.7 
30.2 

4.3 
0.1 * 

8.7 * 
0.3 * 

4.3 
0.1 * 

4.3 
0.1 * 

4.3 * 
0.1 

4.3 * 
0.1 * 

4.3 * 
0.1 * 

4.3 * 
0.1 * 

4.3 * 
0.1 * 

9.1 
0.2 

4.3 * 

0.1 4.3 * I 

::; : 1 

I 
o.l * I 
O.I * i 
O.I * 1 
O.I * I 
O'I * I 
O'I * I 
O ' *  1 
O 2  4 3  * I 

1421.1 
32.3 1 

8.7 * 
0.3 * I 

4.3 

4.3 * 

4.3 * 

4.3 * 

4.3 * 

4 3  * 

4 3  * 

8 6  

O'I * I 
Emission Rate. - I b h  0.1 * 0.1 * 0.1 * 

Page 3 of 16 EIBPCLSP.XI5 9130192 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Chlorine/Hypo Seal Pit Vent (1)  FIN: BLPT-1 
Source Code: CL-BPCLSP Date: 4/28/92 EPN 12-7 CIN 

~~ ~ 

Run 1 Run 2 Run 3 Average 

p-Cymene 
Concentration. ppmvd 4.3 * 4.3 * 4.3 * 4.3 * 
Emission Rate, I b k  0.1 0.1 * 0.1 * 0.1 * 

&owns as Carbon 

unknowns as Carbon 

Sum M18 as Carbon, l b h  3.0 2.5 2.5 2.7 

Concentration, ppmvd 1294.2 1087.8 1092.2 1158.1 

Coocentration, ppmvd 0.0 0.0 0.0 0.0 

Unknown Compounds 46 of Total 0.0% 0.0% 0.0% 0.0% 
Method 25A Data 

Total Hydrorarbom 
Concentration, ppmvd as C 1325.0 1222.8 1225.0 1257.6 
Emission Rate, I b k  as C 3.0 2.8 2.8 2.9 

COMMENTS 

Velocity dab from 4/28/92 was used for 4/29/92. 

Dckction limita higher for 4/28/92 m s  due Lo range change. 



I EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: ChlorinelHypn Seal Pit Vent ( I )  FIN: BLPT-I 

w e :  CL-BPCLSP Date: 4/29/92 EPN: 12-7 CIN: 

Run 1 Run 2 Run 3 Average 

P CALCULATED RESULTS 
Beginning Time I702 I802 1902 
Flow Data 

Stack Temperature, 'F 
Moisture Content. 96 
Oxygen Concentration, 96 
Carbon Dioxide Concentration. % 
Volumetric Flow Rate, x10'3 ACFM 

107 
8.0 
20.8 
0.0 
I .4 

8.0 I 
20.8 

1.4 ' 

Volumetric Flow Rate. x10'3 DSCFM I .2 I .2 

Production Rate, ADT pulphr 10.8 10.8 10.8 10.8 
Process Operating Conditions 

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, lbhr 

Concentration, ppmvd 
Emission Rate, l b h r  

I, 
I 
,I 
I 
s 

O" * 4 
P 

O'I I 
O" * 1 
O" * m 

Methyl mercaptan 

Dimethyl sulfide 

Cnrbon disulfide 

Dimethyl dsulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 2.2 * 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate. lblht 

Methyl mercaptan 

Ethanol 
Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate. lblhr 0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 0.5 0.5 * 0.5 * 0.5 
Emission Rate. lblhr 0.1 * 0.1 * 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate, lbilu 0.1 * 0.1 * 0.1 * 

Acetone 

2-Ropnnol 

2.2 
0.1 * 

2.2 * 
0.1 * 

2.2 
0.1 * 



EMISSION TEST RESULTS - VOC 
SOUW Code: CL-BPCLSP Date: 4/29/92 EPN: 12-7 CIN: - Mill: CHAMPION - LUFKIN Soume: ChlorindHypo S a l  Pit Vent ( I )  FIN: B m - I  

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate,, Iblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, Ib/hr 

Brnmodichloromethane 
Concentration, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rafe, lblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, lbhr 

Terpenes (Umpecified) 
Concentration. pnmvd 

2-Butanone 

Chloroform 

Benzine 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pXylene 

o-Xylene 

Cumene 

alpha-Pinene 

beta-F'inene 

3-Came 

0.5 * 
0.1 * 

943.2 
21.4 

0.5 * 
0.1 * 

1 .1  * 
0.1 

0.5 * 
0.1 * 

1033.8 
23.4 

0.5 * 
0.1 * 

I .2 
0.1 * 

0.5 * 0.5 * 
0.1 * 0.1 

1085.0 1020.7 
24.6 23. I 

0.5 * 0.5 * 
0.1 * 0.1 * 

1.2 I .o 
0.1 0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 *. 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 

0.5 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
Emission Rate, 'Iblhr 0.1 * ~ . -  0.1 * 0.1 * 

One or mom valucn wet= les i  than the detection limit. 12.1 - 5 PlpC 7 Of 16 EIBFCLSP.XLS Pi30192 
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1 
Emission Rate, I b h  0.1 * 0.1 * 0.1 * 0.1 * 1 

Unknown Compounds 96 of Total 0.4% 0.4% 0.4% 0.4% 1 

EMISSION TEST RESULTS - VOC 

CIN: BLPT-! I Mill: CHAMPION - LUFKIN Source: ChlorineMypo Seal Pit Vent ( I )  
source Code: CL-BPCLSP Date: 4/29/92 EPN: 12-1 

Run 1 Run 2 Run 3 Average 

p-Cymene 
Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 

Knowns as Carbon 

Unknownr,as Carbon 
793.6 1, 

Concentration, ppmvd . 734.9 805.4 840.5 

Concentration, ppmvd 3.0 3.0 3.0 3.0 
Sum MlS as Carbon, l b h  1.1 1.8 1.9 1.8 

Method 25A Data 
Total Hydrofarborn 

Concentration, ppmvd as C 968.5 941.8 981.5 965.9 1 
Emission Rate. I b k  as C 2.2 2.2 2.2 2.2 

COMMENTS 

Velocity data from 4/28/92 wu used for 4/29/92. 
P 
I D e l i o n  h i t s  higher for 4/28/92 NM due to range change. 

ON or mre values wem less UIsn tht detection limit. 12.1 - 6 

Y 
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SECI'ION 12.2 EMISSION TEST RESULTS - MISCELWWEOUS 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LUFKIN Source: Chlor indHyp Seal Pit Vent ( I )  FIN: BLPT-1 
Soum Code: CL-BPCLSP Dare: 4/28/92 EPN: 12-7 CIN: 

CALCULATED RESULTS 
Beginning Time I843 1929 
Flow Data 

Stack Temperature. 'F 
Moisture Content, 9i 
Oxygen Concentration. 96 
Carbon Dioxide Concentration, 9i 
Volumetric Flow Rate, x10-3 ACFM 

107 
8.0 

20.8 
0.0 
1.4 

107 
8.0 
20.8 
0.0 
1.4 

Volumetric Flow Rate, x10'3 DSCFM 1.2 1.2 
Process Operating Conditions 

Production Rate, ADT pulplhr 

CNorofonn (Adsorption Tube) 
Miscellaneous Parameters 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Hydrogen chloride 

14.2 14.2 

2671.0 1289.0 
60.6 29.3 

0.5 * 
0.1 * 

14.2 

1980.0 
45.0 

0.5 * 
0.1 * 

Onc or mom Y ~ Y C I  vene l e u  than !he dcteclion lintit. 1 2 . 2  - ! P1gc 2 of 8 0IBPcLFP.XLs  P13OiU? 



EMISSION TEST RESULTS - OTHER MISCEI,LANEOUS 
Mill: CHAMPION - LUFKlN Source: Chlorine/Hypo Seal Pit Vent (1) FIN: BLPT-I 1 
source Code: CL-BPCLSP Date: 4/29/92 EPN: 12-7 CIN: 

'1' 
4, 

Moisture Content, % 8.0 8.0 '4 
t 

1365.0 , 1581.7 \ k 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time 1720 1816 

Stack Temperature, "F 107 107 

Oxygen Concentration, % 20.8 20.8 
Carbon Dioxide Concentration, % 0.0 0.0 

Volumetric Flow Rate. x10-3 DSCFM 1.2 1.2 
Volumetric Flow Rate. x10-3 ACFM 1.4 

Process Operating Conditions 

Misceuaneous Parameters 
Production Rate, ADT pulphr 10.8 10.8 i 
Chloroform (Adsorption Tube) 

Concentration. ppmvd 1791.0 1589.0 
Emission Rate, Ib/hr 40.7 36. I 31.0 35.9 

Emission Rate. Ib/hr 0.1 * 0.1 * ' 

Hydrogen chloride 
Concentration. ppmvd 0.6 0.6 I' 

1' 

'I 



SECTION 12.3 VOC QUALITY CONTROL RESULTS 



QUALITY CONTROL DATA 

The quality control resulrs summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrocarbo n (THC) bv MZSA 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. me cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade niuogm was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a niuogen blank. 

Volatile Omanic Conmounds bv M18 

The calibration w e  was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
rctention times of the compounds were verified from the chedc standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration w e  was prepared from three standards generated from gravimetrically 
cenified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

12 .3  - 1 



CHLORINE/HYPO SEAL PIT VENT ICL-BPCLSPI 
THC Quality Control 

(Concentrations in ppm) 
Calibration 

Theoretical 

0 
150 
1506 
2433 

Correlation coefficient 

Line Study 

Bag sample 

Analyzer Line 

1499 1457 

412a192 

412 a 19 2 4/29/92 
Found % Error Found % Error 

0 0.0 -5 -0.2 
155 0.2 144 -0.2 
1492 -0.6 1534 1.2 
2441 0.3 241 5 -0.7 

>0.9999 0.9999 

% Rec 

97.2 

12.3 - 2 



Calibration 

h ! Y U  
Acetone 
Isopropanol 
Benzene 
Bromodichloromethane 
Toluene 
Ethyl Benzene 
p-Xylene 
o-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p-Cymene 

Acetone 
Isopropanol 
Benzene 
Eromodichloromethane 
Toluene 
Ethyl Benzene 
p-Xylene 
o-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p-Cymene 

Nitrogen blank 

Line Study 
Methanol (1 00 ppml 

4/28/92 

Chloroform (300 ppm) 
4/28/92 

CHLORINE/HYPO SEAL PIT VENT (CL-BPCLSP) 
VOC Quality Control 
(Concentrations in ppml 

Theor 
87.7 
84.1 
72.0 
77.8 
60.6 
52.6 
52.5 
52.8 
46.3 
40.4 
40.6 
40.6 
41.3 

Theor 
175.4 
168.2 
144.1 
155.6 
121.2 
105.2 
105.0 
105.5 
92.6 
80.8 
81.2 
81.3 
82.5 

4i28/92 
Check Std % Rec 

72.8 83.0 
65.4 77.8 
73.2 101.6 
56.8 73.0 
57.7 95.2 
56.0 106.5 
65.7 125.1 
57.2 108.4 
48.4 104.6 
39.7 98.3 
42.9 105.7 
57.3 141.0 
43.5 105.5 

4/29/92 
Check Std % Rec 

152.9 87.2 
192.9 114.7 
179.2 124.4 
171 .O 109.9 
122.3 100.9 
93.8 89.2 
93.2 88.8 
95.3 90.3 
94.2 101.7 
81.9 101.4 
81.4 100.2 
82.3 101.2 
77.1 93.5 

Not performed 

GC Line % Rec 

86.9 82.0 94.4 

256.0 215.9 84.3 

12.3 - 3 



SECI'ION 12.4 PROCESS DESCRIFTION AND OPERATINO CONDITIONS 
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CHWPINC 
DECKER 

F I LTR~TE 

CHLORINE/HYPO SEAL PIT 
A Side 

I I  

SEAL P I T  
HYPO 
E U E  4 

FI LTRATE 4 6 

I I - 

The bleach plant is divided into sides A and B producing 360 
tonslday and 180 tonslday of pulp respectively. The seal pit is 
divided into two sides sending the overflow to the sewer. The 
chlorine decker filtrate which includes the hot shower water and 
recycled chlorine seal pit filtrate, enters one side of the seal 
pit. The chlorine seal pit filtrate is used for dilution at the 
brownstock headbox, with the pulp and chlorine gas before the 
mixer, and for pulp discharged from the tower to the deckers. The 
hypo decker filtrate which includes cold shower water and the 
recycled hypo seal pit filtrate, enters the other side of the seal 
pit. The hypo seal pit filtrate is then used for dilution in the 
hypo tower and for the pulp discharged from the tower to the 
deckers. The system is vented through a pipe in the top of the 
covered pit. 



BLEACH PLANT 
CL2 SEAL PIT 

CAUSTIC SEAL PIT 

PARAMETER UNITS R U N  I RUN2 

DATE 4/28 4/28 

RUN3 RUN4 RUN5 RUN6 

4/28 4/29 4/29 4/29 

START TIME 1722 1822 1921 1652 1803 

STOP TIME I 1807 I 1907 I 2006 I 1737 1848 

BLEACHEDPULP 
PROD RATE 

HYPOUSAGE A I LBlHR I 679 I 679 I679 I520 I498 I498  11 

B 160 B 160 B 160 B 120 B 120 B 120 
ADTlD A 340 A 340 A340 A260 A260 

PN NUMBER 21.8 I 21.8 18.5 22. I I 23.3 

CL2 USAGE B 

CAUS USAGE A 

CAUS USAGE B 

LBlHR 991.0 994.3 901.5 781.2 749.8 764.9 

LBlHR 1077 1077 1077 693 715 715 

LBIHR 427 427 455 300 300 300 

CAU TOW LEVL I % I 56.0 I 57.3 I 55.0 I 42.5 I 40.9 I 45.7 11 

CL2TOWTEMP I F I 86.3 I 83.8 81.2 80.0 77.6 

CAUTOWTEMP I F 

HYP TOW LEVL I % 1 60.0 1 60.0 1 60.0 I 60.0 1 60.0 I 60.0 11 

158.6 157.4 I 157.7 I 158.2 I 158.3 I 157.8 

CL2 RET TIME 

1 2 . 4  - 2 

MIN 27 27 27 I 35 I 35 

I 
1 
I 
1 
t 
I 
1 
I 
I 
I 
I 
1 
I 
B 
I 
1 
1 
I 
I 

~ 

CAU DUMP CT % 42.9 44.9 43.5 50.2 50.5 

CAU RET TIME MIN 34 1 34 33 34 33 

HYP RET TIME 

CE PN NO. 

~ 

MIN 146 I46 I46 191 191 191 

5.9 5.8 6. I 4.7 5.5 4.6 
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BLEACH PLANT DIAGRAMS AND PROCESS INFORMATION 

A. 

The mill has two parallel bleach lines with CEH sequences which produce 500 
tonlday bleached kraft softwood pulp to a final G.E. brightness of 70. During the tests, 
bleach plant 1 operated at a rate of 15 tonlhour and bleach plant 2 operated at a rate of 8 
tonlhour. Figure 1 is a diagram of the bleaching process for both of these lines. 

Table 1 shows the bleaching conditions for the two bleach plants during the testing. 
There was little difference between the bleach plant configurations other than capacity. The 
kappa number of the brownstock was 30 during run 1 a d  was 30 during run 2. Other than 
that, all conditions were the same for both runs. 

ve Process Conditions 

Bleaching Sequence: CEH 
Wood Species: Southern Pine 
Production Rate: 500-540 TID Total; 

1 =360max, 2= 180max 
Kappa Number: PN 18-24 
Chemical Usage (CI2, C102, NaOH, 

NaOCI, 0, in E Stage, 
pH in towers, etc.): Cl,, NaOH, NaOCL 

Percent C102 Substitution: NIA 
Tower Temperatures 

& Retention Times: CI,, 74-95" F, 25-35 min 
NaOH, 157-159" F, 32-39 min 
NaOCL, 126-131" F, 146-221 min 

CE Kappa Number: CE PN 4.5-6.5 

B. 

Fresh water was used on all of the showers. 

C. B b c h  P h a W t u i a  

Most of the vents from both bleach plants are vented to the atmosphere individually 
with no scrubbing. Figure 2 shows the location of various vents. 

I I 
I I 12 .4  - 3 



TABLE 2 BLEACHING CONDITIONS IN BLEACH PLANT 1 

C E H D 

Consistency, Percent 
Temperature, "F 
Time, Minutes 
Chlorine, lblton odbs 
Hypochlorite as C1, lblton 
Caustic, lblton 
Peroxide, lblton 
Chlorine Dioxide 
Residual Chlorine, Iblton 
Vat pH 
K Number 
Elrepho Brightness 

10 
160 
25 
- 
- 
88 
- 
- 
10.5 
6. 
- 
- 

Note: Bleach Plant 2 had the same conditions as Bleach Plant 1. 

il 
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SECTION 13 

CAUSTIC TOWER VENT (A SIDE) 

(CL-BPCTV) 

Section 13.1 Emission Test Results - VOC 

Section 13.2 Emission Test Results - Miscellaneous 

Section 13.3 VOC Quality Control Results 

Section 13.4 Process Description and Operating Conditions 

i,: 
a 
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SECTION 13 
CAUSTIC TOWER VENT (A SIDE) 

(CL-BPCTY) 

The Caustic Tower Vent (A Side) was tested on two Werent days for volatile organic 
compounds, chloroform, and hydrogen chloride. 'Ihe adsorption tube sampling for chloroform 
provided a comparison to the result obtained by the MI8 OC. 

Total Hvdrocarbona (MUA) 

Figures 13.1 and 13.2 present the THC trends for the test periods on 25 and 27 April 
1992. The total hydrocarbon concentration fluctuated over a relatively short range during both 
days of sampling. A slight downward aend in concentration was noted on both days. 

Volatile Om ank Co mDoanda (MIS1 

Table 13.1 summarizes the results for the Method 18 target compounds, and Section 
13.1 is a tabulation of the data. TRS was not analyzed. 'Ihe volumetric flow rate was 
measured using a standard pitot tube. 

The major VOCs identified in the M18 sampling were methanol and chloroform. A 
trace of 2-propanol was observed in one of the samples. M18 samples two and thm on 25 
April were not valid. It appears that the injector malfuncriod and the retention times of the 
compounds were not consistent with the other runs. 

Unknown compounds were consistently measured which eluded approximately 0.3 
minutes before methanol and approximately 4 minutes before alpha-pinene. The s u m  of the 
unknown concentrations were less than five ppm as carbon. 

The measured velacity prrsure was near the detection limit (0.02 in. 40). The flow 
in the 18-inch duct was calculated based on values at the detection limit. 

Table 13.2 slmrmarizes the results of testing for hydrogen chloride and chloroform. 
Section 13.2 tabulates the results for each compound. Chloroform adsorption tube samples 
were analyzed on both days. The results were relatively constant at approximately 70 ppm 
chloroform. 

. 
13 - 1 
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W C  Ouaw Co ntrol Results 

The VOC quality control data are tabulated in Section 13.3. An explanation of the data 
is included in the section. Quality control results for other parameten are included with the 
data summary in the section referenced. 

Process Descrintion and Owratinn Conditiomq 

Section 13.4 includes the process operating data as recorded and provided by mill 
personnel. The Caustic Tow- Vent represented the emissions from the A Side bleaching only. 
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Mill: CHAMPION-LUPMN 
sourcecode: CL-BPCrv 

TABLE 13.1 
SUMMARY OF VOC RESULTS 

S-: Cawtic Tower Vem 
TestIhw: 4/25/92 4/27/92 

~~ 

FIN: B W - 1  m EPN 12-1 

Volllmctrle Flow Data 
m, M G  MEAN, DL 

Method 16 Data, I b h  
0.1 
0.1 
0.1 
0.1 

Mmemyl disumdc 0.1 

Mertuad 0.1 
ND ND ND 0.1 

Method 1.8 Data, I b k  

ND ND ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0. I 
0.1 
0.1 
0. I 
0.1 

Pcymns ND ND ND 0.1 

Knowns 0 c. lb/hr 0.1 
Method 16 P k  Mabod 18 h t a  

. :.,.:. :.:.........., ..................... . , ~  ,.::... ~ .......................... 

unlmom = c. m ND ND"' 0.1 .. 

sum of compounds 8¶ C. b/hr 0.2 0.2 83 0 1  
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TABLE 13.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: CHAMPION-LUPKIN 
SourocCo&: CLBPCrV 
PIN: BLFT-I m 12-1 

Soura: Cnustic Tower Vent 
TestDatcs: 4/25/92 4/27/92 
CIN: 

It ~ODentlnrCoadlt iOas 

I 
I 
I 
I 13 - 6 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

SECT'ION 13.1 EMISSION TEST RESULTS - VOC 
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EMISSION TEST RESULTS - VOC 

Source Code: C L - B P W  Dale: 4/25/92 EPN 12-1 CIN: - Mill: CHAMPION - LUFKlN Source: Caustic Tower Vent FIN: BLPT-1 

Run 1 Run 2 Run 3 Average 

"--"------ CALCULATED RESULTS 
........................................... ...... "."1_11" .... " .- ... ---I-" 

Beginning Time 2023 2123 2223 

Flow Data 
Stack Temperature, "F 
Moisture Content. '16 
Oxygen Concentration. 96 
Carbon Dioxide Concentration. 96 
Volumetric Flow Rate. ~ 1 0 ' 3  ACFM 

145 142 
19.9 19.9 
20.8 20.8 
0.0 0.0 
1 .o 1.2 

144 
19.9 
20.8 
0.0 
1.1 
0.8 ---- Volumtric Flow Rate. ~ 1 0 . 3  DSCFM 0.7 0.8 

-.-..--I----.- 

Process Operating Conditions 
Production Rate, ADT pulplhr 

Hydrogen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Methyl mercnptan 

Ethanol 

Acetone 

2-Ropnnol 

14.2 14.2 14.2 14.2 

111.5 
0.4 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

111.s 
0.4 

0.6 * 
0.1 * 

0.6 
0.1 

Concentration, ppmvd 2.1 2.  I 
Emission Rate, Ibhr 0.1 0.1 

13.1  - 1 
Page 2 of I6 EIBPCTV.XLE 91% u: One or nwlc V~IYCI werc leu than the drlcclion limit. 



I 
CIN: Bm-: I 

I 
D 

::; : I 

::; : I 
;:: : I 

I 
::; : ] 
::; : I 
::: : I 
::; : I 

Emission Rate. lbhr 0.1 * 0.1 * 1 
::; : I 
::: : 1 

EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Caustic Tower Vent 
Source Code: CL-BPCTV Date: 4/25/92 EPN 12-1 

r 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, lbhr 

Concentration, ppmvd 
Emission Race, lbhr 

Emission Race. lbhr 0.6 1 
Concentration, ppmvd 
Emission Rate, lbhr 

Bmmndichlommethane 
Concentration, ppmvd 
Emission Rate. Ibhr 

Conmtration, ppmvd 
Emission Race. Ibhr 

Concentration. ppmvd 0.6 * 
Emission Rate. Ibhr 0.1 

Concentration, ppmvd 0.6 * 
Emission Rate. Ibhr 0.1 * 

Concentration. ppmvd 0.6 * 
Emission Rate. lbhr 0.1 * 

Concentration, ppmvd 0.6 * 
Emission Rate, Ibhr 0.1 

Concentration, ppmvd 0.6 * 0.6 * 

2-Butan0~ 

Chlomfonn 
Concentmtion. ppmvd 44.3 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

0-X ylene 

Cumene 

alpha-Pinene 
Concentration. ppmvd 0.6 
Emission Rate, I b h  0.1 * 

Concentration. ppmvd 0.6 * 
Emission Rate. lbhr 0.1 * 

Concentration, ppmvd 0.6 * 

beta-Pinene 

3-Carene 

Emission Rate, lbhr 0.1 * 
Terpene (Umpecified) 

0.6 * 
0.1 * 

44.3 
0.6 

0.6 * 
0.1 

1.2 * 
0.1 * 

Concentration, ppmvd 0.6 * 
Emission Rate, lbhr 0.1 

One or mom vduci w e n  ICY h n  the dctcction limit. 13 .1  - 2 I Rpc 3 of 16 EIBPCTV.XLS 9/8/92 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Caustic Tower Vent FIN: BLPT-I 
S o u r n  Code: C L - B P W  Date: 4/25/92 EPN: 12-1 CIN: - 

, 
Run 1 Run 2 Run 3 Average .. 

p-Cymene 
Concentration, ppmvd 0.6 * 0.6 * 
Emission Rate, Iblhr 0.1 * 0.1 * 

K n o w  as Carbon 

Unknowm as Carbon 

Sum Ml8 as Carbon, lblhr 0.2 . 0.2 
Unknown Compounds 46 of Total 2.8% 2.8% 

Concentration, ppmvd 114.0 114.0 

Concentration. ppmvd 3.2 3.2 

.~.__"_..".""..^."__.I ......-. " " ^.."_._I.* ..... -" ....... 
Method 2JA Data 

Total Hydroearbom 
Concentration. ppmvd as C 167.3 163.5 161.0 164.0 
Emission Rate. lblhr as C 0.2 0.2 0.2 0.2 

COMMENTS 

M18 data for runs 2 and 3 on 4/25/92 were rejected because not 
consistent with other GC injections. 

13.1  - 3 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Caustic Tower Vent FIN: BLPT-I I 
Sourcecodc: CL-BPCW Date: 4127192 EPN: 12-1 CIN: - 

Run I Run 2 Run 3 Average 

...................................... ..... ..---. ............ ... -... ............... ' 0  
CALCULATED RESULTS 
BcgiMing Time 1422 152; 1622 
Flow Data 

Stack Tempcmtum. "F 
Moisture Con(ent. 5% 
Oxygea Concentration, R 

138 I42 
18.8 20.8 
20.8 20.8 

19.8 I4O I 
20.8 .. 

O.O 1.4 I Carbon Dioxide Concentration, 96 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 1.5 1.3 
Volumetric Flow Rate, x10-3 DSCFM 1.1 0.9 1 .o ..----I. -..-...-..-.- "-----....I 

Process Operating Conditions 
Production Rate, ADT p u l p h  

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, I b h  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methnnnl 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
EmisGon Rate, lbilu 

Methyl mercaptan 

Ethanol 

Acetone 

Z-ROpanol 

12.5 12.5 11.7 12.2 I 
I 
1 
I 
I 
I 
I 

I 
::: : 1 

87.9 90.0 
0.4 0.4 I 

0.6 * 0.6 * 0.6 * 
0.1 * 0.1 0.1 * 

0.6 * 0.6 * 0.6 * 
0.1 * 0.1 * 0.1 * 

91.9 
0.4 

90.1 
0.4 

Concentration, ppmvd 2.4 0.6 0.7 
Emission Rate. Ibhr 0.1 * 0.1 * 0.1 * 

Rpe 6 of I6 EIEPCTV.XLS 9/8/92 I 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFIUN Source: Caustic Tower Vent FIN: BLPT-I 
 SOU^ Code: CL-BPCW Date: 4/27/92 EPN: 12-1 CIN: 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, lbhr 

Bromodichlnromethnne 
Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. lbhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, Ibilu 

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, lbhr  

Concentration. ppmvd 
Emission Rata, Ibhr 

Terpenes (Unspecified) 

2-Butanone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

o-Xylene 

Cumene 

alpha-Pinene 

beta-Pinene 

3.Carene 

0.6 * 0.6 
0.1 * 0.1 

39.7 42.1 
0.7 0.8 

0.6 * 0.6 * 
0.1 * 0.1 * 

1.2 * 1.2 
0.1 * 0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

39.5 
0.7 

0.6 
0.1 

1.2 * 
0.1 * 

0.6 * 
0.1 * 

40.4 
0.7 

0.6 * 
0.1 * 

1.2 * 
0.1 * 

0.6 0.6 * 
0.1 0.1 * 

0.6 * 0.6 * 
0.1 * 0.1 * 

0.6 * 0.6 * 
0.1 * 0.1 * 

0.6 * 0.6 * 
0.1 * 0.1 * 

0.6 * 0.6 * 
0.1 * 0.1 * 

0.6 * 0.6 * 
0.1 * 0.1 * 

0.6 * 0.6 * 
0.1 0.1 * 

0.6 * 0.6 * 
0.1 * 0.1 * 

Concentration. ppmvd 0.6 * 0.6 * 0.6 * 0.6 
Emission Rate, I b h  0.1 * 0.1 * 0.1 * 0.1 

1 3 . 1  - 5 
One or more Y~IYEI were l e i s  lhan thc duleelion limit. b e  7 of 16 E1BPCTV.XL.S 9/8/91 



I 
CIN: Bm-'. I 

EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Caustic Tower Vent 
S ~ U M  Code: C L - B P W  Datc: 4/27/92 EPN: 12-1 

I 
Emission Rate. Ib/br 0.1 * 0.1 * 0.1 0.1 p 

92.2 I 

Run I Run 2 Run 3 Average 

P-CYmm 
Concentration. ppmvd 0.6 * 0.6 0.6 0.6 * 

K n o m  as Carbon 
Concentration. ppmvd 94.3 93.5 88.8 

UnlolownsasCarbon 
Concentration. ppmvd 1.4 2.9 2.6 2.3 

Sum MI8 as Carbon. lblhr 0.2 0.2 0.2 0.2 
Unknown CompounQ 'k of Total 1.4% 3.0% 2.9% 2.4% I --.-"-I ..-- ..................................... 

Method 25A Data 
Total Hydrocarbons 

Concentration. ppmvd as C 145.9 139.7 127.2 137.6 I 
I 

Emission Rate. I b h  as C 0.3 0.3 0.2 0.2 
L 

I COMMENTS 

M18 data for runs '2 and 3 on 4/25/92 were rejalcd bccause not 
conriatent with other GC injationa. 

One or more Values wcm leu han he delcclion limit. 1 3 . 1  - 6 
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SECTTON 13.2 EMISSION TEST RESULTS - MISCELLANEOUS 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LUFKIN Source: Caustic Tower Vent FIN: BUT-1 
Source. Code: CL-BPCTV Date: 4/25/92 EPN 12-1 CIN: - 

Run I Run 2 . Run3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time 2023 2123 

Stack Temperature. "F 145 142 1 4 4  
Moisture Content, % 19.9 19.9 19.9 
Oxygen Concentration. % 20.8 20.8 20.8 
Carbon Dioxide Concentration, % 0.0 0.0 0.0 
Volumtnc Flow Rate., x10-3 ACFM 1.0 1.2 1.1 
Volumetric Flow Rate, x10'3 DSCFM 0.7 0.8 0.8 

Process Operating Conditions 
Production Rate, ADT pulpk  14.2 14.2 14.2 

Miscellaneous Parameters 
Chloroform (Adsorption Tube) 

Concentration, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, l b k  

Hydrogen chloride 

13.2 55.8 
1.0 0.8 

3.2 
0.1 * 

64.5 
0.9 

3.2 
0.1 * 

I 
I 
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1 3 . 2  - 1 
OM or more values w e n  l e u  than the drlcetion limit. 
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I 
CIN: "'"'!I 

D 
Oxygen Concentration, 96 20.8 20.8 20.8 1 

- Volumetric Flow Rate. ~ 1 0 ' 3  DSCFM 1.1 0.9 1.0 '1 
12.2 I 

EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LUFKIN Source: Caustic Tower Vent 
Source Code: CL-BPCTV Date: 4/27/92 EPN: 12-1 

CALCULATED RESULTS 

Flow Data 
Beginning Time 1422 1522 1622 

Stack Temperature., 'F 138 142 140 
Moisture Content, 96 18.8 20.8 19.8 

Carbon Dioxide Concentration, 96 0.0 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 1.5 1.3 .. 1.4 

Process Operating Conditions 

Miscellaneous Parameters 
Production Rate, ADT p u l p h  12.5 12.5 11.7 

Chloroform (Adsorption Tube) 
Concentration. ppmvd 73: 1 71.1 72.9 72.6 
Emission Rate, I b h  1.3 1.3 1.3 1.3 1 
Concentration, ppmvd 0.5 * 
Emission Rate, Ib/hr 0.1 

Hydrogen'chloride 

I 
I 

13.2 - 2 
One or mom valuss were Icu than the detection limit. 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other'QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data BTC summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv M U q  

calibration was perfoimed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was rhen used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also p d e d  from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic Comoounds bv M18 

The salibration c w ~  was vcrifiid by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measwd concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur by M16 

A calibration c w e  was prepared from three standards generated from gravimetrically 
cer&ied permeation devices. 'Ihe concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the c w e .  

A line studv was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

I \ T Q m ~ ~ Q c s ~ B c  1 3 . 3  - 1 
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CAUSTIC TOWER VENT (CL-BPCTVI 
THC Quality Control 

(Concentrations in ppm) 
Calibration 

Theoretical 

0 
36 
91 
150 

4/25/92 
Found % Rec 

12719 ! 
Found 

-4 a 0 
40 111.1 a 36 
94 103.3 86 
146 97.3 a 151 

Correlation coefficient 0.9974 0.,9993 

a = Calibration exceeded the 2% specification in €PA Method 25A 

Blank See 0 ppm std 

Line Study 

Bag sample 
4/27/92 

Analyzer Line %Rec 

150 147 98.0 

13.3 - 2 

% Rec 

0.0 
100.0 
94.5 a 
100.7 
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Calibration 

&&& 
Acetone 
Isopropanol 
Benzene 
Bromodichloromethane 
Toluene 
Ethyl Benzene 
p-Xylene 
o-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p-Cymene 

CAUSTIC TOWER VENT (CL-BPCTV) 
VOC Quality Control 
(Concentrations in ppm) 

Theoretical 
87.7 
84.1 
72.0 
77.8 
60.6 
52.6 
52.5 
52.8 
46.3 
40.4 
40.6 
40.6 
41.3 

4/25/92 
Check Std % Rec 

66.3 75.6 

104.2 144.6 
80.6 103.6 
96.6 159.5 
46.5 88.5 
46.4 88.4 
45.7 86.6 
41.4 89.5 
36.8 91.1 
37.8 93.1 
36.6 90.1 

69.6 82.8 

33.1 80.2 

Nitrogen blank 4/25/92 Not performed 
4/27/92 Not performed 

GC Line % Rec Line Study 
Methanol (1 00 ppm) 

I 
I; 
I 

4/25/92 Not performed Not performed 

4/27/92 Not performed Not performed 

I 
I 
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CAUSTIC TOWER 
A side 

The bleach plant is divided into sides A and B producing 360 
tons/day and 180 tons/day of pulp respectively. Pulp moves from 
the caustic steam mixer where caustic and steam have been added. 
It empties into the caustic tower and becomes diluted with caustic 
seal pit filtrate. The pulp is discharged from the tower to a dump 
chest and then pumped and further diluted with caustic seal pit 
filtrate and proceeds to the decker. The decker's shower water is 
reclaimed hot water that was used on vacuum pumps and then passed 
through a heat exchanger. The system is vented through a pipe in 
the top of the covered tower. 

I I 
FRor( 

CAUSTIC 
S l E A M  

_ _ .  . . 



BLEACH PLANT 
CAUSTIC STEAM MIXER 

CAUSTIC TOWER 

BLEACHING SEQUENCE: CEH 
WOOD SPECIES: SOFTWOOD - SOUTHERN PINE 

CL2 STOCK TEMP : 108 F 

13.4  - 2 
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BLEACH PLANT DIAGRAMS AND PROCESS INFORMATION 

A. 

The mill has two parallel bleach lines with CEH sequences which produce 500 
ton/day bleached kraft softwood pulp to a final G.E. brighmess of 70. During the tests, 
bleach plant 1 operated at a rate of 15 tonlhour and bleach plant 2 operated at a rate of 8 
todhour. Figure 1 is a diagram of the bleaching process for both of these lines. 

Table 1 shows the bleaching conditions for the two bleach plants during the testing. 
There was little difference between the bleach plant configurations other than capacity. The 
kappa number of the brownstock was 30 during run 1 and was 30 during run 2. Other than 
that, a l l  conditions were the same for both runs. 

R e p r e m o v e  Process Co nditioa . .  

Bleaching Sequence: CEH 
Wood Species: Southern Pine 
Production Rate: 500-540 TID Total: 

1=360max, 2=180max 
Kappa Number: PN 18-24 
Chemical Usage (Cl,, C102, NaOH, 

NaOCI, 4 in E Stage, 
pH in towers, etc.): Cl,, NaOH, NaOCL 

Percent CIO, Substitution: N1 A 
Tower Temperatures 

& Retention Times: CI,, 74-95" F, 25-35 min 
NaOH, 157-159" F, 32-39 min 
NaOCL, 126-131" F, 146-221 min 

CE Kappa Number: CE PN 4.5-6.5 

B. Water 

Fresh watcr was used on all of the showers. 

C. Bleach Plant V e m  

Most of the vents from both bleach plants are vented to the atmosphere individually 
with no scrubbing. Figure 2 shows the location of various vents. 

13.4 -3  



TABLE 2 BLEACHING CONDITIONS IN BLEACH PLANT 1 

C E H D 

Consistency, Percent 
Temperature, "F 
Time, Minutes 
Chlorine, lblton odbs 
Hypochlorite as CI, lblton 
Caustic, lblton 
Peroxide, lblton 
Chlorine Dioxide 
Residual Chlorine, lblton 
Vat pH 
K Number 
Elrepho Brightness 

3.5 
1 IO 
25 
I30 

IO 
160 
25 
- 
- 
88 

IO 
I25 
90 

44 
- 

- 

- 
Trace 
1.8 
- 
- 

10.5 
6. 
- 
- 

Trace 
9.5 

70 
- 

I )_I 
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SECTION 14 

CAUSTIC SEAL PIT VENT (A & B SIDES) 

(CL-BPCSPV) 

Section 14.1 Emission Test Results - VOC 

Section 14.2 Emission Test Results - Miscellaneous 

Section 14.3 VOC Quality Control Results 

Section 14.4 Process Description and Operating Conditions 
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SECI'ION 14.1 EMISSION TEST RESULTS - VOC 
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Mill: W O N - L U P M N  
SwmCodc: CL-BPCSPV 

TABLE 14.1 
SUMMARY OF VOC RESULTS 

soum: Cawtic Sed Pit Vent 
TestDates: 41%/92 4/29/92 

. .. ,.. . . .  
133 

~ ,'13b ,......;;. .;.. . , , , 

" a a '  ' 011 0.8 
Stack Temperaam. O P  

Voluwhic Flow Rate. xlo' DSCFM 

0. I 
0.1 
0.1 
0.1 

... 
ND ND ND 

. .  .. 
ND ND ND 
ND ND ND 
ND ND ND ~~ 

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

0. I 
0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 
0.1 

PcymeaS ND ND ND 0.1 

Knowm n c 1- 0.1 
Unhlowm g c I b h  0.1 

Mctbod 16 Rr Mahod 18 Dab 

Sum of CompooDds a# C, Ibb 0.3 0.1 
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TABLE 14.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: (31AMpION-LUPRIN 
SourocCode: CLBPCSPV 
Fw: BLPT-I 8pN: 12.11 

Source: Caustic sepl Pic Vmc 
TestDates: 4/L8/p2 4jl9192 
CIN: 

n V O l ~ C b k  plow Data II 

I 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Caustic Seal Pit Vent FIN: BLPT-1 
Source Code: CL-BPCSPV Date: 4/28/92 EPN: 12-11 CIN: - 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time 1735 1835 1935 

Stack Temperature, "F 136 136 
Moisture Content, % 8.0 8.0 
Oxygen Concentration. 16 20.8 20.8 
Carbon Dioxide Concentration. 16 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 1.0 1.0 
Volumetric Flow Rate., x10'3 DSCFM 0.8 0.8 

Process Operating Conditions 
Production Rate, k T  p u l p k  

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Methyl mercaptnn 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, IbAu 

Concentration, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, lbhr  

Methyl mercaptan 

Ethnnol 

Acetone 

2-Ropanol 

20.8 20.8 20.8 20.8 

59.3 
0.2 

0.5 9 0.5 0.5 * 0.5 
0.1 * 0.1 * 0.1 * 0.1 * 

0.5 * 0.5 * 0.5 * 0.5 
0.1 * 0.1 * 0.1 0.1 * 

76.6 66.5 61.5 
0.3 0.3 0.3 

Concentration. ppmvd 0.9 I .o 0.9 0.9 
Emission Rate, l b k  0.1 * 0.1 * 0.1 * 0.1 

1 4 . 1  - 1 
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1 EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Cawic Seol Pit Vent FIN: 

COQ: CL-BPCSPV Date: 4128192 EPN: 12-11 CIN: 

Run 1 Run 2 Run 3 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rats, I b k  

Concentration, ppmvd 
Emission Rats, I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Conmtration. ppmvd 
Emission Rats, l b k  

Concentration. ppmvd 
Emission Rate, I b k  

Coocentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rata. I b k  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rats, I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rats, lblhr 

Concentration. ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, I b k  

2-Butano~ 

chlororom 

Benzene 

Bromodiehloromethane 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pXylene 

*Xylene 

CUmMe 

alpha-pinene 

beta-plnene 

3-carene 

Terpenes Wmpecified) 

0.5 
0.1 

125.5 
1.9 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.7 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

131.7 
2.0 

0.5 
0.1 

1.1 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 
0.1 * 

0.5 * 

0.5 
0.1 

138.6 
2.1 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

I 
o.l I 
2.0 4 
o.l * ‘I 
o.l 1 
0.5 * II 
O.l* 0.5 * I 
0.5 * I( 
0.5 * I 
0.4 I 
0.5 * 3 
0.5 * I 
0.5 * 1 

0.5 

132.0 

0.5 

0.7 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

Concentration. ppmvd 0.5 * 0.5 * * Emission Rate, I b k  0.1 * 0.1 * 0.1 * 

I R p  3 of 16 EIBPCSW.XLS 919192 
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EMISSION TEST RESULTS - VOC 
Sourcecode: CL-BPCSPV Date: 4128192 EPN: 12-11 CIN: - Mill: CHAMPION - LUFKIN Source: Caustic Seal Pit Vent FIN: BLF'T-1 

Run 1 Run 2 Run 3 Average 

pCymene 
Concentration, ppmvd 
Emission Rate, I b h  

K n o w  as Carbon 
Concentration, ppmvd 

Unknowm as Carbon 
Concentration. ppmvd 

Sum M18 as Carbon. l b h  

0.5 0.5 * 0.5 0.5 * 
0.1 * 0.1 * 0.1 0.1 * 

155.9 176.3 171.6 167.9 

13.0 8.2 6.2 9.1 
0.3 0.3 0.3 0.3 

Unknown Compounds Lk of Total 7.7% 4.4% 3.5% 5.2% 

Method 2SA Data 
Total Hydroearborn 

Concentration. ppmvd as C 154.3 160.9 162.0 159.1 
Emission Rate. I b h  85 C 0.2 0.2 0.2 0.2 

Rpr 4 of 16 EIBPCSPV.XLS 9/9/9: 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFIUN Source: Caustic Sed Pit Vent FIN: BLPT-I I 
Sourcecods: CL-BPCSPV Date: 4/29/92 EPN: 12-1 1 cm: - 

'I 
51 

Moisture Content. I 15.0 15.0 '1 
I 

Prcductioo Rate, ADT p u l p h  15.8 15.8 15.8 15.8 '1 

1 
li 
I 
,I' 
I 
I 
1 
I 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginnins Time 1702 I802 1902 
Flow Data 

Stack Temperature. O F  130 I30 

Oxygea Conosotrption. I 20.8 20.8 
Carbon Dioxide Concentration, I 0.0 0.0 
VolumeCric Flow Rate, ~10.3 ACFM 
VolUmtric Flow Rate, ~10.3 DSCFM 0.8 0.8 

I .o 

Process Operating Conditions 

Method .16 Data 
Hydmgen sulfide 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Methyl maraptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl dbulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 34.5 41.2 .34.8 36.8 
Emission Rate, I b h  0.1 0.2 0.1 0. I 

Methyl mercaptan 
Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Ethanol 

Emission Rote. I b k  0.1 * 0.1 0.1 0.1 * 

Emission Rate, I b h  0.1 * 0.1 * 0.1 0.1 * 

Emission Rate. l b h  0.1 * 0.1 * 0.1 * 0.1 

Acetone 
1.3 0.6 * 0.6 0.6 Concentration, ppmvd 

2-Ropnnol 

Concentration. ppmvd 0.6 0.7 0.6 0.6 1 

Om or mom values were leu than Ihc detection linut. 
1 4 . 1  - 4 
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EMISSION TEST RESULTS - VOC 
Mill: C W P I O N  - LUFKIN Source: Caustic Seal Pit Vent FIN: BLPT-1 
Source Code: CL-BPCSPV Date: 4/29/92 EPN 12-11 cm: - 

Run 1 Run 2 Run 3 Avmge 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rata. I b h  

Concenhotion. ppmvd 
Emission Rate, l b h  

Bromodichloromethane 
Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b h r  

Concentration. ppmvd 
Emission Rate. l b h  

Terpenes (Unspecified) 
Concentration, ppmvd 

2-Butano1~ 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

0-Xylene 

Cumene 

alpha-Pinene 

beta-Pinene 

3-carene 

0.6 * 0.6 * 0.6 * 0.6 
0.1 * 0.1 * 0.1 * 0.1 * 

86.4 100.5 99.8 95.5 
1.2 1.4 1.4 1.3 

0.6 0.6 * 0.6 0.6 
0.1 * 0.1 0.1 * 0.1 

1.2 * 1.2 1.2 * 1.2 
0.1 * 0.1 * 0.1 * 0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 * 

0.6 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * Emission Rate, l b h  0.1 * 0.1 * 0.1 * 

14.1 - 5 
One or molc valuer were leu lhan lhc dclection limit. Pepc 7 of 16 EIBPCSPV.XLS 9/9/91 
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EMISSION TEST RESULTS - VOC 

C w :  
Mill: CHAMPION - LUFKIN Source: Caustic Seal Pit Vent 
Sourn Code: CL-BPCSPV Date: 4/29/92 EPN: 12-1 1 

I 
Emission Rate, I b k  0.1 0.1 * 0.1 * 0.1 * 4 

Run 1 Run 2 Run 3 Average 

PCymme 
Concentration, ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 

K n o w  as Carban 

Unkwwm as Carbon 

Sum Ml8 as Carbon, lblhr 0.2 0.2 0.2 0.2 

113.9 I 
Concatration, ppmvd 102.9 122.9 115.8 

Concentration. ppmvd 5.6 6.2 6.8 6.2 

Unknown Compounds % of Total 5.2% 4.846 5.6% 5.2% 

Total Hydrocsrbons 
Method 25A Data 

Concentration. ppmvd ps C 122.4 125.9 125.9 124.7 1 
Emission Rate, I b k  ps C 0.2 0.2 0.2 0.2 

t 

I 
I 

I 

I 

I Om or more values Were ICY than the detection limit. 1 4 . 1  - 6 
Rpe 8 of 16 EIBPCSPV.XLS P l W ?  
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SECTION 14.2 EMISSION TEST RESULTS - MISCELLANEOUS 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LUFKIN Source: Caustic Seal Pit Vent FIN: BLFT-I 
source code: CL-BPCSPV Dale: 4/28/92 EPN: 12-11 CIN: - 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time 1852 1923 

Stack Temperature, "F 136 I36 
Moisture Content. % 8.0 8.0 
Oxygen Concentration, % 20.8 20.8 
Carbon Dioxide Concentration, 96 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM I .o 1 .o 
Volumetric Flow Rate. x10'3 DSCFM 0.8 0.8 

Process Operatiag Conditions 

Miscellaneous Parameters 
Production Rate. ADT p u l p h  20.8 20.8 20.8 

Chlornfotm (Adsorption Tube) 
Concentration, ppmvd 207.7 190.0 198.9 
Emission Rate, I b h  3.1 2.8 3.0 

Concentration, ppmvd 0.5 * 0.5 
Emission Rate. Ibhr 0.1 * 0.1 

Hydrogen chloride 

1 4 . 2  - 1 ' Onc DT mlc  value^ wclc leu than the dcteclion limil. P a p  2 o f 8  0IBFCSPV.XLs PllOiU! 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 

I Mill: CHAMPION - LUFKIN Source: Caustic Seal Pit Vent FIN: 
source w: CL-BPCSPV Date: 4/29/92 EPN: 12-11 CIN: 

I Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1710 1829 I 
Flow Data 

Stack Temperature. "F 
Moisture Content. % 
Oxygen Canmtration, % 
Carbon Dioxide Concentration. % 

I30 
15.0 
20.8 
0.0 

U 
130 

20.8 1 
0.0 

Volumetric Flow Rate, x10-3 ACFM, 
Volumetric Flow Rate:. x10-3 DSCFM 

1.0 
0.8 

Process Operating Conditions 

Miscellaneous Parameters I 
134.2 1.9 1 

Pmduction Rate, ADT pulplhr 15.8 15.8 

Chloroform (Adsorption Tube) 
Concentration. ppmvd 119.9 148.4 
Emission Rate. Ibhr 1.7 2.1 

Concentration, ppmvd 0.5 * 
Emission Rate. Ibhr 0.1 

Hydrogen chloride 

0.1 O.s * * , I 
I 

0% or more values wtt l e u  than Ihc detection IinGi. 1 4 . 2  - 2 

I 

I Rge 4 of 8 0IBPcSPV.XLE 9110l92 



I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 

SECI'ION 14.3 VOC QUALnr CONTROL RESULTS 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. -The s o m e  test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EF'A Method 16, total 
hydrocarbons by EF'A Method 25A. and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrocarbo n ITHC) bv MfSA 

-was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. l l ~ e  percent emor is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Omanic Conmounds bv M18 

The calibration curve was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were veritied from the check standard. 

A line studv was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then dkectly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sdfu r bv M16 

A calibration curve was prepared from three standards generated from gravimemically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

14.3 - 1 



4/29/92 
% Error Found 

0 
40 

152 

0.9979 

4/28/92 
Found 

0 
37 

151 

0.9995 

Theoretical 

0 
36 
91 

150 

% Error 

0.0 
2.7 
4.1 
1.3 

0.0 
0.7 
2.1 
0.7 

a5 
aa 

Correlation coefficient 

Line Study 

Bag sample 
4/28/92 

Analyzer 
Line %Rec 

150 

Nitrogen Blank 

145 96.7 

. 
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Calibration 

Acetone 
Isopropanol 
Benzene 
Bromodichlorornethane 
Toluene 
Ethyl Benzene 
p-Xylene 
o-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p-Cymene 

Am!Y& 
Acetone 
Isopropanol 
Benzene 
Bromodichloromethane 
Toluene 
Ethyl Benzene 
p-Xylene 
0-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
3-Carene 
p-Cymene 

Nitrogen blank 

Line Study 
Methanol (100 ppm) 

4/28/92 
4/29/92 

4/28/92 
Chloroform (300 ppm) 

CAUSTIC SEAL PIT VENT (CL-BPCSPV) 
VOC Quality Control 
(Concentrations in ppm) 

Theor 
87.7 
84.1 
72.0 
77.8 
60.6 
52.6 
52.5 
52.8 
46.3 
40.4 
40.6 
40.6 
41.3 

Theor 
175.4 
168.2 
144.1 
155.6 
121.2 
105.2 
105.0 
105.5 
92.6 
80.8 
81.2 
81.3 
82.5 

4/28/92 
Check Std 

85.8 
61.5 
57.0 
46.6 
51.8 
45.5 
56.0 
49.4 
38.4 
34.3 
41 .O 
37.7 
34.5 

4/29/92 
Check Std 

204.2 
158.7 
128.0 
142.5 
106.1 
88.1 
90.7 
87.6 
74.0 
75.1 
78.3 
67.7 
51.9 

Not performed 

GC 

77.4 
71 .O 

218.9 

% Roc 
97.9 
73.1 
79.1 
59.9 
85.5 
86.6 

106.6 
93.6 
83.0 
84.9 

101.0 
92.8 
83.6 

% Roc 
1 16.4 
94.4 
88.8 
91.6 
87.5 
83.7 
86.4 
83.0 
79.9 
92.9 
96.4 
83.3 
62.9 

Line % Recovery 

73.7 95.2 
81.2 114.4 

247.5 113.1 

14.3 - 3 
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SECTION 14.4 PROCESS DESCRIPTION AND OPERATINO CONDITIONS 
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CAUSTIC SEAL PIT 
A & B Side 

The bleach plant is divided into sides A and B producing 360 - tons/day and 180 tonslday of pulp respectively. The seal pit is 
divided into two sides. The overflow from side B can join side A 
and overflow to the sewer. The decker filtrate consisting of hot 
shower water and the recycled caustic seal pit filtrate, enters 
it's respective side of the seal pit. The caustic seal pit 
filtrate is then pumped for use in the caustic tower and for pulp 
dilution from the tower to the deckers. The system is vented 
through a pipe in the top of the closed pit. 

TO TO 
'L' ' 6' 

51 bE 5 1 D E  

14.4 - 1 



BLEACH PLANT 
CL2 SEAL PIT 

CAUSTIC SEAL PIT 

BLEACHING SEQUENCE: CEH 
WOOD SPECIES: SOFTWOOD - SOUTHERN PINE 

NOTE: CHANGE CL2 TANK CAR IN RUN 2. SWING IN CHLORINE USAGE 
CL2 STOCK TEMP: 108 F 
NCASI: METHANOL, ACETONE, MEK, CHLOROFORM, ACETILE 

14.4 - 2 
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BLEACH PLANT DIAGRAMS AND PROCESS INFORMATION 

A. 

The mill has two paraUel bleach lines with CEH sequences which produce 500 
tonlday bleached k d t  softwood pulp to a final G.E. brightness of 70. During the tests, 
bleach plant 1 operated at a rate of 15 tonlhour and bleach plant 2 operated at a rate of 8 
tonlhour. Figure 1 is a diagram of the bleaching process for both of these lines. 

Table 1 shows the bleaching conditions for the two bleach plants during the testing. 
There was little difference between the bleach plant configurations other than capacity. The 
kappa number of the brownstock was 30 during run 1 and was 30 during run 2. Other than 
that, a l l  conditions were the same for both runs. 

-ve Process Cond itions 

Bleaching Sequence: CEH. 
Wood Species: Southern Pine 
Production Rate: 500-540 TlD Total; 

1 =360max, 2= 180max 
Kappa Number: PN 18-24 
Chemical Usage (Cl,, ClO,, NaOH, 

NaOCI, 0, in E Stage, 
pH in towers, etc.): CI,, NaOH, NaOCL 

Percent C102 Substitution: Nl A 
Tower Temperatures 

& Retention Times: Cl,, 74-95" F, 25-35 min 
NaOH, 157-159" F, 32-39 min 
NaOCL, 126-131" F, 146-221 min 

CE Kappa Number: CE PN 4.5-6.5 

B. 

Fresh water was used on al l  of the showers. 

c. !&&dl Plant Venw 

Most of the vents from both bleach plants are vented to the atmosphere individually 
with no scrubbing. Figure 2 shows the location of various vents. 



TABLE 2 BLEACHING CONDITIONS IN BLEACH PLANT 1 

C E H D 

Consistency, Percent 3.5 10 10 - 
Temperature, OF 110 160 125 - 
Time, Minutes 25 25 90 - 
Chlorine, Iblton odbs 130 - - - 
Hypochlorite as Cl, Iblton 44 - 
Caustic, lblton - 88 - - 
Peroxide, lblton - - - - 
Chlorine Dioxide - - - - 
Residual Chlorine, lblton Trace 10.5 Trace - 
Vat pH I .8 6. 9.5 - 
K Number - - - - 
Elrepho Brightness 70 - 

- - 

- - 

1.1 - 

14.4 - 4 
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SECTION 14 
CAUSTIC SEAL PIT VENT (A & B SIDES) 

(CL-BPCSPY) 

The Caustic Seal Pit Vent was tested on two different days for vc-+ile organic 
compounds, chloroform, and hydrogen chloride. l3c adsorption tube sampling for chloroform 
was provided for comparison to the OC result. 

Total Hvdrocarbons (MUA) 

Figures 14.1 and 14.2 present the THC trends for the test periods on 28 and 
29 April 1992. The THC concentration ranged between 140 and 160 ppm on 28 April 1992. 
The concentration was approximately 75 percent of that amount on 29 April 1992. 

Volatile Ornank Cornnoun& (MlQ 

Table 14.1 summarizes the results for the Method 18 target compounds, and 
Section 14.1 is a tabulation of the data. TRS was not analyzed. The volumetric flow rate was 
measured with a hot wire anemometer. The measured velocity of 260 ft/min is near the 
detection limit of the instrum ent. 

Methanol and chloroform were the only VOCs identified in the emissions. An 
unknown peak was noted consistently eluding approximately 0.3 minutes after chloroform. 

Miscellaneous Parameterg 

Table 14.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Section 14.2 tabulates the results for each compound. Hydrogen chloride was not detected in 
the gas stream for either sample. The chloroform measured by the adsorption technique on 
the fmt day was approximately 200 ppm and on the second day approximately 130 ppm. 
These amounts wcre appmxba!cly 50 percent more than those measured by M18. 

YOC Oualitr Control ResuIa 

The VOC quality control data an tabulated in Section 14.3. An explanation of the data 
is included in the section. Quality control results for other parameters an included with the 
data summary in the section referenced. 

Process DescriDtion and ODerating Conditions 

Section 14.4 includes the process operating data as recorded and provided by mill 
personnel. The Caustic Seal Pit Vent represented the emissions from both A and B side 
bleaching. 
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SECTION 15 

CAUSTIC STEAM MIXER VENT (A SIDE) 

(CL-BPCSMV) 

Section 15.1 Emission Test Results - VOC 

Section 15.2 Emission Test Results - Miscellaneous 

Section 15.3 VOC Quality Control Results 

Section 15.4 Process Description and Operating Conditions 
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SECTION I5 
CAUSTIC STEAM MIXER VENT (A SIDE) 

(CL-BPCSMV) 

The Caustic Steam Mixer Vent was tested on two different days for volatile organic 
compounds, chloroform. and hydrogen chloride. 'zhe adsorption tube samphg for chloroform 
wes provided for comparison to the OC result. 

Total Hydrocarbons M25A) 

Figures 15.1 and 15.2 present the THC trends for the test periods on 25 and 
27 April 1992. The total hydrocarbon concentration the first day of sampling w89 al l  less than 
thm ppm. On the second day, the concentration was slightly higher ranging from two - ten 
ppm. 

Volatile Organic ComDounds (MI81 

Table 15.1 summarizes the results for the Method 18 target compounds, and Section 
15.1 is a tabulation of the data TRS WBS not analyzed. Fan curve data were used to 
determine the mess emission rate. 

Approximately five ppm of methanol was identified on each analysis. Chloroform was 
detected at approximately one ppm one time. No unknown compounds were identified in the 
GC analyses. 

Miscellaneous Parameters 

Table 15.2 sUmmariZes the results of testing for aldehydes, hydrogen chloride, 
chloroform. and sulfuric acid mists. Section 15.2 tabulates the results for each compound. 
Chloroform wa8 detected by the adsorption tube technique at approxknately one ppm which 
compand favorably with the M18 analyses. Hydrogen chloride was not detected in either of 
the samples. 

VOC Oualitv Cont rol Results 

The VOC quality control data are tabulated in Section 15.3. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summary in the section referenced. 

I U P I B C I O I  llpl 
(Ll wwc 11) 1992 15 - 1 
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Process Description and Ooeratinn Conditiom 

Section 15.4 includes the process operating data as recorded and provided by dl 
perSOMC1. Ihe Caustic Steam Mixer Vent represents the emissions fiom A side bleaching. 
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Mill: CHAMPION - LUFKIN 
S-Codc: CLBPCSMV 

TABLE 15.1 
SUMMARY OF VOC RESULTS 

SourcC: Caustic Stcam Mixer Vent 
T c s t D a ~ :  4/u192 4n7m 

W: BLIT-I EPN 12-12 

Vollunctrif nor w. 

- 
MEAN DL 

:.:ww:>:::s:.:.r 
: ...:.:............. .,'. .....::...... ....... :...:.....? Stack Temperacme, 'F . . ,. . . . . . ,. . . , . _. . . . . , 

0.1 
0.1 
0.1 
0.1 

Dtmethyl disulR& 0.1 
Method 18 Dah, l b h  

Metbmc4 0. I 
Ethaml ND ND ND 0.1 

ND ND ND 
ND ND ND 

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

. . . . .. .. . 

0.1 
0. I 
0.1 
0.1 
0.1 
0. I 
0. I 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 . .  

Pdymem ND ND ND 0.1 
Method 16 Phn Method 18 Data 

Kwwna 69 c. IMIr 0.1 
unknown¶ a¶ c, Ibb 0.1 
Sum of CnnpouDas 8(1 C. I b b  0.1 

ND=Not Detected 
DL=Detcctim Limit 
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TABLE 15.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: CHAMPION-LUFKIN 
SoumCOdc: CL-BPCSMV 
FIN: BLPT-I m: 12-12 

Swm: Caustic Stem Mixer Vent 
TestDalu: 4/25/92 4/27/92 
CIN: 

Volumehic Flow Data 

Stact Temperature, OF 

Volumetric Flow Rate, x lo' D S B M  . . . .  . .  

Emisdm Rate, IbAu 

~ 0 m f O I l n  

Hydrogen chloride ND ND 0.1, 

ND - Not Detected 
DL = Detedm Limh 

15 - 6 



. 
0 
1 

SECTION 15.1 EMISSION TEST RESULTS - VOC 
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EMISSION TEST RESULTS - VOC 

SoumCode: CL-BPCSMV Date: 4/25/92 EPN: 12-12 CIN: - MU: CHAMPION - LUFKIN Source: Caustic Steam Mixer Vent FIN: BLPT-I 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Wnning Time 2023 2123 2223 
Flow DBta 

Stack Temperature. "F 
Moisturs C o n a t .  96 
Oxygen Concentration, 96 
Carbon Dioxide Concentration. 96 

103 
3.4 
20.8 
0.0 

I03 
3.4 
20.8 
0.0 

Volumstric Flow Rats. x10-3 ACFM 4.4 4.4 
Volumehic Flow Rats. x10-3 DSCFM 4.0 4.0 

Process Operating Conditions 
Production Rats, ADT p u l p 5  14.2 14.2 14.2 14.2 

Method 16 Data 
Hydmgen sulfide 

Concentration, ppmvd 
Emission Rate, I b 5  

Gmcentration, ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rate. l b 5  

Concentration. ppmvd 
Emission Rate, l b 5  

Concentration, ppmvd 
Emission Rate, I b 5  

Methyl mercaptan 

Dimethyl sulfide 

Carbon &flide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate, l b 5  

Concentration. ppmvd 
Emission Rate. lblbr 

Concentration. p p m d  
Emission Rats, Ib/hr 

Concentration. ppmvd 
Emission Rate. l b 5  

Concentration. ppmvd 

Methyl mercaptan 

Ethanol 

Ace(oIbt 

2-Ropanol 

5.0 
0.1 * 

6.1 
0.1 

4.8 
0.1 

5.3 
0. I 

0.5 * 0.5 * 0.5 * 0.5 * 
0.1 * 0.1 * 0.1 * 0.1 

0.5 * 0.5 * 0.5 * 0.5 
0.1 * 0.1 * 0.1 * 0.1 * 

0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate. -lb/hr 0.1 * 0.1 * 0.1 * 0.1 * 

c 

PagcZof16 EIBPCSMWXLS 1211R 'J? 
15.1 - 1 Otm or mom values w m  leu h h e  detection limit. 



EMISSION TEST RESULTS - VOC 
CIN: 

Mill: CHAMPION-LUFKIN Source: Coustic Steam Mixex Vent 
SUMCOQ. CL-BPCSMV Date: 4/25/92 EPN: 12-12 

Run 1 Run 2 Run 3 

m & y l  Suva 
Concatratiou, ppmvd 
Emission Rate, I b k  

Concatration, ppmvd 
Emission Rote. l b k  

Concantratioa, ppmvd 
Emission Rots, I b k  

Concaatratioa. ppmvd 
Emission Rote. I b k  

BlWUodiehl-ethano 
Concentration, ppmvd 
Emission Rote, I b k  

cwcmtrotion. ppmvd 
Emission Rote, I b k  

Concentration, ppmvd 
Emission Rats, I b k  

Concentration, ppmvd 
Emission Race, l b k  

Concentdon. ppmvd 
Emission Race. I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration. ppwd 
Emission Rate, I b k  

Coacmtration, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, I b k  

2-ButamDe 

ChlodOrm 

Bcnzolle 

Dimethgldisullide 

Toluene 

Ethyl bpzeae 

m-, pXylene 

*Xylene 

ClRWSK 

alpbs-KIlfXW 

betn-Fhne 

3-carea 

T%poaes wmpodfied) 

0.5 * 
0.1 * 

1.0 * 
0.1 * 

0.5 * 
0.1 * 

1.0 * 
0.1 * 

0.5 * 
0.1 * 
0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

1.0 
0.1 

0.5 
0.1 * 

1.0 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

1.0 * 
0.1 * 

0.5 
0.1 * 

1.0 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5.' 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

0.5 * 

o.l 'I; 
o.l * UI 
1.0 * 'II 
O'I * II,' 
0.5 * I/ 
0.5 O'l* * f 5 
0.5 * d ' 
0.5 * lid( 

0.5 * i l l  

0.5 * b 
0.5 * Il 
0.5 * 1 

0.7 

0.5 * 
0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

Concentration, ppmvd 0.5 * 
I 0.1 * ~. 0.1 -. . Emission Rate, l b k  

0.5 * '1 
n i  

.I 



EMISSION TEST RESULTS - VOC 
Milk CHAMPION - LUFKM Source: Caustic Steam Mixer Vmt FIN: BLF'T-I 
Sou~code: CL-BPCSMV Dote: 4/25/92 EPN: 12-12 CW: - 

~~ ~~ 

Run 1 Run 2 Run 3 Average 
-. 

pcym- 
Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rw, lbilu 0.1 * 0.1 * 0.1 * 0.1 * 

Concentration, ppmvd 1.6 9.4 1.6 8.2 
Knowmas Carbon 

Unlolowm~cprboa 
Concmtration. ppmvd 0.0 0.0 0.0 0.0 

Sum MI8 as Carbon, I b h  0.1 * 0.1 * 0.1 * 0.1 * 
U h m  Compnun& S of Total 0.0% 0.0% 0.0% 0.0% 

Total Hydmcnrbom 
Method 25A Data 

Concentration, ppmvd as C 1.0 1.0 0.5 * 0.8 
Emission Rw, I b h  as C 0.1 * 0.1 * 0.1 * 0.1 * 

Page 4 of 16 EIBPCSMV.XLS 12/18:u? Onc or mom vduem wen l e u  Ih.n the detection limit. 15.1 - 3 



EMISSION TEST RESULTS - VOC 
CW: BLn-I I MiU: CHAMPION - LUFKIN Source: Caustic Steam Mixer Vent 

&-code: CL-BPCSMV D a k  4/27/92 El": 12-12 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
BcghlniW Time 1422 1522 1622 
Flow Data d. 

2::: I 
4.0 4.0 4 I 

12.2 !I 
iP 
I/ 
1' 
P 
1' 

' . I  B, 
9\ 

Stack Tempenhus, "F 90 90 
Moisture Conteat, '16 4.8 
Oxygea Conocatntion. '16 20.8 
Carbon Dioxide Concmtration. '16 0.0 0.0 
Volumetric Flow Rate, x10'3 ACFM 4.4 ' 4.4 
Volumsbic Flow Rate. ~10.3 DSCFM 

Pmduction Rate, ADT p d p h  12.5 12.5 11.7 
Roeem operating Conditioas 

Method 16 Data 
Hydrogensullide 

Concantration, ppmvd 
Emission Rate, I b h  

Coacmtntion, ppmvd 
Emission Rate, I b h  

Concaotratim, ppmvd 
Emission Rote. l b h  

Conceatration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. I b h  

Methyl mercaptan 

Dimethyl suvlde 

carbon ~ l d e  

Dimethyl disulfide 

Method 18 hta  
Me(haad 

Concentration, ppmvd 
Emission Rate, Ibhr 0.1 * 

Concentration. ppmvd 
Emission Rate, lwbr 

Concanbation, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * ,y 
Methyl memaptan 

E U w d  

Emission Rate, Ib/hr 0.1 * 0.1 * 0.1 * 0.1 ' 

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rote. I b h  0.1 * 0.1 * 0.1 * 0.1 * 

AeetolN? 

3.3 
0.1 * 

3.0 
0.1 * 

3.0 
0.1 * 

Z - R o P p m l  

- 0.1 0 . 5  I Concentration, ppmvd 0.5 * 0.5 * 0.5 * 
Emission Race. lblhr 0.1 * 0.1 * 0.1 * 

I 
15.1 - 4 One or mom vduos we= IC- Ih.n Ute dnoction limit. 'I h p 6 o f 1 6  EIBPCSMV.XL3 12llK 'J! 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Caustic Steam Mixer Vent FIN: BLPT-I 
Sourcscods: CL-BPCSMV Date: 4/27/92 EPN 12-12 CIN: - 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, l b k  

Concentdon, ppmvd 
Emission Rate, lbihr 

Conceatratinn, ppmvd 
Emission Rate. Ibihr 

Concentration. ppmvd 
Emission Rate. Ibihr 

Bmmodiehlommethane 
Concentration, ppmvd 
Emission Rate, lbihr 

Concentration, ppmvd 
Emission Rate, Ibihr 

Concentration, ppmvd 
Emission Rate, Ibihr 

Concentration, ppmvd 
Emission Rate, Ibihr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, lbihr 

Concentration. ppmvd 
Emission Rate, lbihr 

Concentration, ppmvd 
Emission Rate, l b h  

Temem Wmmified) 

Z - B ~ t p n o ~  

cblorofom 

Benzen 

Dimethyl disuyide 

Tolueac 

Ethyl barzsw 

m-, pxylene 

O-Xyleae 

Clrmene 

dpha-P i~ne  

beta-Pinene 

3-carene 

0.5 * 
0.1 * 

1 . 1  * 
0.1 * 

0.5 * 
0.1 * 
1.1 * 
0:1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0:1 * 

0.5 * 
0.1 * 

Concentration, ppmvd 0.5 * 

0.5 * 
0.1 * 

1 . 1  * 
0.1 * 

0.5 * 
0.1 * 

1 . 1  * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 

0.5 * 
0.1 * 

1 . 1  * 
0.1 * 

0.5 * 
0.1 * 

1 . 1  * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
'0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

0.5 * 
0.1 

1.1 
0.1 * 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
Emission Rate, lblhr 0.1 *' 0.1 * 0.1 * 0.1 * 

Om or more YI~YCS were ley  than thc detection limit. 15.1 - 5 Page 7 o f  16 E I B P C S M V . ~ ~  I?/In.v? 



.c 
BLPT-l I 

EMISSION TEST RESULTS - VOC 
CIN - 8  

MiU: CHAMPION - LUFKIN Source: Cnustic Steam Mixer Vent 
SO-CO~S: CL-BPCSMV Date: 4/21/92 EPN 12-12 

Run I RIM 2 RIM 3 Average 

PcJln@= 
~ n m t m t i o n ,  ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Re.te, I b h  0.1 0.1 * 0.1 * 0.1 * 4 

'I' 
O.OS gl 

KDOWUSMCPrbOll 
Concmtrptioa, ppmvd 3.3 3.6 3.8 3.5 

coaaatntion, ppmvd 0.0 0.0 0.0 0.0 
Sun M18 M Carbon, l b h  0.1 * 0.1 0.1 * 0.1 
Unknown Canpounds 5% of Total 0.0% 0.0% 0.0% 

UnhmamMCarboa 

Method 25A Data 
Total Eydroearbona 

0.1 * 
coaceOtrptioa, ppmvd as C 8.4 6.3 4.2 
Emission Rncs. I b h  as C 0.1 * 0.1 * 0.1 * 

1 

:I' 

9 Page 8 of I6 EIBPCSMV.XLS IZ/lS!U! 



SECI'ION 15.2 EMISSION TEST RESULTS - MISCELLANEOUS 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LUFKIN Source: Caustic Steam Mixer Vent FIN: BLPT-I 
Sourcecods. CL-BPCSMV Date: 4/25/92 EPN: 12-12 CIN: - 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
SeaiMinn Time 2023 2123 2223 - 
Flow Data 

Stack Tempentun. "F 
Moisturs Content. 116 
Oxygen Concsatratiw, % 
Gubon Dioxide Concentration, 96 
Volumetric Flow Rote, x10'3 ACFM 

103 
3.4 

20.8 
0.0 
4.4 

103 
3.4 

20.8 
0.0 
4.4 

Volumetric Flow Rote, x10-3 DSCFM 4.0 4.0 

Production Rate, ADT pulph  14.2 14.2 14.2 14.2 
Process Operating Conditions 

Miscellaneous Parameters 
Chloroform (Abrption Tube) 

Concentration, ppmvd 
Emission Rate, I b h  

Conceatration. ppmvd 
Emission Rate. I b h  

Hydrogen chloride 

1.1 1.1 1.3 , 1.2 
0.1 * 0.1 0.1 * 0.1 ' 
0.5 * 
0.1 * 

0.5 * 
0.1 * 

h g c 2 0 f B  0IBPcSMv.XLs l ? i l H V !  15 .2  - 1 on0 or mom vduc, WCID Icu than Ihs detection lirnil. 



( I  1 
EMISSION TEST RESULTS - OTHER MISCELLANEOUS 

CW: 
Mill: CHAMPION - LUFKIN Source: Caustic Steam Mixer Vent 
~o-cods: CL-BPCSMV Do&: 4/27/92 EPN: 12-12 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Time 1422 1522 a 

20.8 4.8 8 

12'5 1 
0.9 0.1 * ;k 
0.1 0.5 * * II. 

1 
11, 
1' 
J/ 
1 

il 
r 
!I 

Stack Temprroturs, "F 90 90 
Moisture h - t ,  96 4.8 
Oxygca Cmceatntion, 96 20.8 
Carbm Dioxide Coooezltmtion. 96 0.0 0.0 
Volum&ic Flow Rate, ~10 .3  ACFM 

4.0 4.4 4, 4.4 
4.0 Volumebic Flow Rate. x10'3 DSCFM 

Production Rate. ADT p u l p k  12.5 12.5 

- 
Process Operating Conditions 

Miscellaneous Parameters 
Chloroform (Adrorption Tube) 

Concatdon. ppmvd 0.9 0.9 
Emission Rate. I b k  0.1 * 0.1 * 

Concantration. ppmvd 0.5 * 
Eydmgea chloride 

Emission Rate, lb& 0.1 * 

On0 ot more V d W s  Were leu lhan the detection limit. 15 .2  - 2 Papc4of8 0IBFCSMV.XLS 12/18/92 



SECI'ION 15.3 VOC QUAUTY CONTROL RESULTS 



QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EF'A 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdroearbo n (THC) bv M254 

Calibratioq was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled h m  the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic ComDounds bv M l a  

The calibration curve was verifiid by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then dirrctly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulf ur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations IS 
presented as the percent recovery. 

I \ W E  1 5 . 3  - 1 
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CAUSTIC STEAM MIXER VENT (CL-BPCSMVJ 
THC Ouality Control 

(Concentrations in ppmJ 
Calibration 

Theoretical 

0 
36 
91 

150 

Correlation coefficient 

4/25/92 
Found % Error 

-5 0.0 
40 2.7 
94 2.0 

146 2.7 

0.9972 

Line Study 

Bag sample 
4/27/92 

Analyzer Line % Recovery 

150 147 98.0 

15.3  - 2 

4/27/92 
Found % Error 

0 0.0 
36 0.0 
86 2.7 

151 0.7 

0.9993 
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SECTION 15.4 PROCESS DESCRIPTION AND OPERATING CONDITIONS 



CAUSTIC STEAM MIXER 
A Side 

The bleach plant is divided into sides A and B producing 360 
tonslday and 180 tonslday of pulp respectively. Pulp leaves the 
chlorine decker to a conveyor belt that unloads into the caustic 
steam mixer where the caustic and 30 lb steam are added. The pulp 
then continues on to the caustic tower where dilution with caustic 
seal pit filtrate occurs. The system is vented through a pipe in 
the hood that overlaps the open flume. 

30 L 0  
STEAM 

. . .  - . . . .. . ... . _ _  . 



~~ ~~~ 

BLEACH PLANT 
CAUSTIC STEAM MIXER 

CAUSTIC TOWER 

BLEACHING SEQUENCE: CEH 
WOOD SPECIES: SOFTWOOD - SOUTHERN PINE 

CL2 STOCK TEMP : 108 F 

1 5 . 4  - 2 



BLEACH PLANT DIAGRAMS AND PROCESS WOKMATION 

A. 

The mill has two p a d e l  bleach lines with CEH sequences which produce 500 
todday bleached laaft softwocd pulp to a fmal G.E. brightness of 70. During the tests, 
bleach plant 1 operated at a rate of 15 tonlhour and bleach plant 2 operated at a rate of 8 
todhour. Figure 1 is a diagram of the bleaching process for both of these lines. 

. 

Table 1 shows the bleaching conditions for the two bleach plants during the testing. 
There was little difference between the bleach plant configurations other than capacity. The 
kappa number of the brownstock was 30 during run 1 and was 30 during run 2. Other than 
that, all conditions were the same for both runs. 

. .  ve Process Conditions 

Bleaching Sequence: CEH. 
Wooc Species: Southern Pine 
Production Rate: 500-540 TID Total; 

1=360max, 2=180max 
Kappa Number: PN 18-24 
Chemical Usage (Clz, C102, NaOH, 

NaOC1.Q in E Stage, 
pH in towers, etc.): CI2, NaOH, NaOCL 

Percent CIOz Substitution: N/ A 
Tower Temperatures 

& Retention Times: CIz, 74-95" F, 25-35 min 
NaOH, 157-159" F, 32-39 min 
NaOCL, 126-131" F, 146-221 min 

CE Kappa Number: CE PN 4.5-6.5 

B. E&Lb&e 

Fresh water was used on all of the showers. 

c. &.&l Plant Venting 

Most of the vents from both bleach plants are vented to the atmosphere individually 
with no scrubbing. Figure 2 shows the location of various vents. 

15.4 - 3 



TABLE 2 BLEACHING CONDITIONS IN BLEACH PLANT 1 

C E H D 

Consistency, Percent 
Temperature, "F 
Time, Minutes 
Chlorine, lblton odbs 
Hypochlorite as Cl, lblton 
Caustic, lblton 
Peroxide, lblton 
Chlorine Dioxide 
Residual Chlorine, lblton 
Vat pH 
K Number 
Elrepho Brightness 

3.5 
110 
25 
130 
- 
- 
- 
- 
Trace 
I .8 
- 
- 

IO 
125 
90 

44 
- 
- 
- 
- 
Trace 
9.5 

70 
- 

.I I 

Note: Bleach Plant 2 had the same conditions as Bleach Plant 1. 

i l  I i 
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SECTION 16 

BROWN STOCK HEAD BOX VENT (A & B SIDES) 

(CL-BPBSHB) 

Section 16.1. Emission Test Results - VOC 

Section 16.2 Emission Test Results - Miscellaneous 

Section 16.3 VOC Quality Control Results 

Section 16.4 Process Description and Operating Conditions 

.. 

I 
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SECTION 16 
BROWN STOCK HEAD BOX VENT (A & B SIDES) 

(CL-BPBSHB) 

The Brown Stock Head Box Vent was tested on two different days for volatile organic 
compounds, chloroform, and hydrogen chloride. The adsorption  be samphg for chloroform 
was performed for comparison to the M18 GC result. 

Total Hvdrwarbona IM2 5.Q 

Figures 16.1 and 16.2 present the THC trends for the test periods on 28 and 29 April 
1992. The total hydrocarbon readings varied from 9 to 14 ppm on 28 April and from 4 to 
9 ppm on 29 April. A slight upward trend was noted on 29 April. 

Volatile Oma nic ComDounda (MI81 

Table 16.1 summarizes the results for the Method 18 target compounds, and 
Section 16.1 is a tabulation of the data. TRS was not analyzed. Fan curve data were used to 
calculate the mass emission rate. 

Trace amounts of methanol wen observed in the M18 analyses. Periodically, low 
concentrations of terpenes and chloroform were also identified. No unknown compounds were 
detected in the source. 

Miscellaneous Parameters 

Table 16.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Section 16.2 tabulates the results for each compound. Hydrogen chloride was not detected in 
either sample. Chloroform was found at approximately one ppm except for one sample which 
was approximately nine ppm. No reason is known for the high result. 

VOC Oualitv Control Results 

The VOC quality control data arc tabulated in Section 16.3. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summary in the section referenced. 

Process Description and Oneratinn Conditions 

Section 16.4 includes the process operating data as recorded and provided by mill 
p e r ~ o ~ e l .  The emissions from the Brown Stock Head Box Vent represent emissions from 
both the A and B Side bleaching. 
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Mill: CHAMPION-LUPKIN 
Sourcecode: CL-BPBSHR 

TABLE 16.1 
SUMMARY OF VOC RESULTS 

S W r a :  
TeaDaOs: 4f28192 4n9m 

Brown Stock Head Box Vet# 

FIN: BLPT-I CIN: EPN 12-13 

4l 
Volumcble R m  Data 

Mahod 16 Data, Ib 
H y d m p ~  sulfide 0. I 
Methyl melcaptau 0.1 
Mmernyl sum& 0. I 
cuboadisw 0.1 
Dlmethyl dtsulfide 0.1 

Memaaol 0. I 
E h l d  0.1 
Acnooe ND ND ND 0.1 
2-Roplmol ND ND ND 0. I 
~-BU~MOIK ND ND ND 0.1 
chloroform ND 0.2 
Benzme ND 0. I 
Bromodi&Ioron~cmaDc ND ND ND 0.2 
Tolueae ND ND ND 0.1 
Elhyl benzeoe ND ND ND 0.1 
m-. p X y l e a  ND ND ND 0.1 
WXykoe ND ND ND 0.1 
CumeD ND ND ND 0.1 
a l p b a - P b  ND 0.1 

ND 0.1 
ND ND ND 0. I 

beta-hoe 
3-canr 

Mcthod 18 Data, lbhr 

sum of compounds P( c, Ibbr 

NDaNot Detected 
DLaLktcdm Limit 

16 - 4 
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TABLE 16.2 SUMMARY OF MISCELLANEOUS RESULTS 

Min: CHAMPION-LVPMN 
SourceCadc: QBPBSHB 
FDk BLIT-I EPN: 12-13 

Sourcc: Brown Stock Head Box Vent 
TestDatcs: 4128192 4/r9I92 
cIN:- 

LnLaloa Rate, l b b  

chloroform 

Hydronen doddc 

ND 1s OJ 0. I 

ND ND 0. I 

ND - Not Detected 
DL - DeaMion Ilmk 



SECI'ION 16.1 EMISSION TEST RESULTS - VOC 



EMISSION TEST RESULTS - VOC 
Source Code: CL-BPBSHB Date: 4/28/92 EPN: 12-13 CIN: - Mill: CHAMPION - LUFKlN Source: Brown Stock Head Box Vent FIN: BLPT-I 

% i 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1144 I244 1344 
N o w  Data 

Stack Temperature, "F 94 94 
Moisture Content, 56 2.3 2.3 
Oxygen Concentration, 56 20.8 20.8 
Carbon Dioxide Conwntration. 56 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 9.0 9.0 
Volumetric Flow Rate, ~10.3 DSCFM 8.3 8.3 

Production Rate. ADT pulplhr 20.8 20.8 20.8 20.8 
Process Operating Conditions 

Method 16 Data 
Hydrogen sulfide 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, I b h  

Methyl mereaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, l b k  

Methyl merrnptan 

Ethanol 
Concentration. ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rats. I b h  0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 0.5 0.5 * 0.5 * 
Emission Rate, l b h  0.1 * 0.1 * 0.1 

Concentration. ppmvd 0.5 * 0.5 * 0.5 
Emission Rate. lblhr 0.1 * 0.1 * 0.1 ' 

Acetone 

2-ROpanol 

I 

4.5 
0.2 

4.1 
0.2 

4.3 
0.2 

16.1 - 1 
One or more values were ley  lhrn the detection linlit. h g c Z o f  I6 EIBPBSHB.XLS 9/9ru? 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKW Source: Brown Stock Head Box Vent FIN: 
Sou- Code: CL-BPBSHB Date: 412a192 EPN: 12-13 cm: 

I Run 1 Run 2 ' Run3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rata, Iblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Bromodichloromethane 
Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rata, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Terpenes (Uwpeeified) 

2-Butanone 

chlororom 

Benowc 

Dimethyl disulfide 

Toluene 

Ethyl bemute 

rn-, pxylene 

o-Xylene 

Cumene 

alphn-plnene 

beta-Pinene 

3-Carene 

0.5 * 
0.1 * 

1.0 
0.2 

0.5 
0.1 * 

1.0 * 
0.2 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

Concentration. Domvd 0.6 

0.5 * 
0.1 * 

1.0 * 
0.2 * 

0.5 * 
0.1 

1.0 * 
0.2 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.6 
0. I 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

Q1 
o.l * 2' 
o.L I, 
o.l * 1 

0.5 * 

0.8 

0.5 * 

1.0 * 

o.2 1 
I 

O" * I 
0.5 O" * * 1 
0.5 O'l* I 
O" 0 5  * * 1 

0.5 * 

0.5 * 

0 1  * 

0 4  1 

0 5 *  I 

0 1  

0 5 *  1 I 

0 1 '  

0 1 +  

0 4  . .. 
Emission Rate. Iblhr 0.1 0.1 * 0 1  

Onc or mole values wcrc l e u  Ihnn he debstion limit. 
16.1 - 2 d Page 3 of 16 EIBPBSHB.Xl.3 V I U  u? 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Brown Stock Head Box V a t  FIN: BLFT-I 
Source Code: CL-BPBSHB Date: 4/28/92 EPN: 12-13 CIN: - 

Run 1 Run 2 Run 3 Average 

PCYmW 
Concentration, ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rate, l b k  0.1 * 0.1 * 0.1 

Knomrr as Carbon 
Concentration, ppmvd 9.3 9.3 9.3 

Unknowns as Carbon 

Sum Ml8 as Carbon, lblhr 0.2 0.2 0.2 
Concatration. ppmvd 0.7 0.8 0.8 

Unknoull Compounds Lk of Total 7.1% 8.1% 7.6% 

Total Hydrocarborrs 
Method 25A Data 

Concentration, ppmvd as C 10.2 11.3 12.3 11.3 
Emission Rate, I b h  BS C 0.2 0.2 0.2 0.2 

COMMENTS 

M18 data for run I an 4/28/92 waa rejected due to dirty system. 

16.1 - 3 ' One or nwre valuca were leu than tho dctcetian limit. Pipe 4 of I6 EIBPB.5HB.XL.S 9/9/92 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LUFKIN Source: Brown Stock Head Box Vent FIN: 
Source Code: CL-BPBSHB Date: 4/29/92 EPN: 12-13 CIN: 

> 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 1 
Oxygen ConceoMion, % 20.8 ;:: 'I' 

15.8 i 
1 
I 
4 
1: 
II' 

II 

0.1 OS * I 

Beginning Time 1131 1231 1331 

Stack Teempershm. "F 71 n 
Moishlrs Conteat, % 3.2 

Carbon Dioxide Concentntion, 46 0.0 0.0 

Volumetric Flow Rate. x10'3 DSCFM 8.5 8.5 & 
Production Rate, ADT pulph  15.8 15.8 15.8 

Hydrogen sulfide 

Volumetric Flow Rate. x10-3 ACFM 9.0 . 9.0 

Process Operating Conditions 

Method 16 Data 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Methyl mercaptan 

Dimelhyl sulfide 

Carbon disulfide 
. -. Concentration. ppmvd 

Dimethyl disulfide 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Method 18 Data 
Methanol 

Concentration. ppmvd 2.4 ,I 
Concentration. ppmvd 
Emission Rata, lblhr 

Concentration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 '1 
Concentration. ppmvd 0.5 * 0.5 * 0.5 * 

Emission Rate. I b h  0. I 
Methyl mercaptan 

Ethanol 

Emission Rate, I b k  0.1 * 0.1 0.1 0.1 * I 

Emission Rate, l b h  0.1 * 0.1 * 0.1 * 

Emission Rate. lblhr 0.1 * 0.1 0.1 * 

Acetone 

2-Ropnnol 

0.1 
Concentration. ppmvd 0.5 * 0.5 *' 0.5 * 

2.5 
0.1 

2.2 2.5 
0.1 * 0. I 

16.1 - 4 
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EMISSION TEST RESULTS - VOC 

Source me: CL-BPBSHB Date: 4/29/92 EPN: 12-13 CIN: - 
Mill: CHAMPION - LUFKIN Source: Brown Stock Head Box Vent FIN: BLPT-1 

- 
Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Coucentration. ppmvd 
Emission Rate, Ibhr 

%Butanone 
Concentration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 
Emission Rate. l bh r  0.1 * 0.1 0.1 * 0.1 * 

Concentration. ppmvd 1.0 * 1.0 1.0 * 1.0 * 
Emission Rate, Ibhr 0.2 * 0.2 0.2 * 0.2 

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate, I b h  0.1 * 0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 1.0 * 1.0 * 1.0 1.0 
Emission Rate, I b h  0.2 * 0.2 * 0.2 * 0.2 * 

Concentration, ppmvd 
Emission Rate, I b h  

Chlomfonn 

Benzene 

Bmmodichlorumethane 

Dimethyl disulfide 

Toluene 
Concentration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate. Ibhr 0.1 * 0.1 * 0.1 0.1 * 

Ethyl benzene 
Concentration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate, I b h  0.1 * 0.1 0.1 * 0.1 

Concentration. ppmvd 0.5 * 0.5 0.5 * 0.5 * 
Emission Rate, I b h  0.1 0.1 0.1 * 0.1 

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate, l b h  0.1 0.1 0.1 * 0.1 * 

Concentration, ppmvd 0.5 0.5 * 0.5 * 0.5 * 
Emission Rate, I b h  0.1 * 0.1 0.1 * 0.1 

Concentration. ppmvd 0.5 * 0.5 0.5 0.5 * 
Emission Rate, lbhr 0.1 * 0.1 * 0.1 * 0.1 * 

Concentration, ppmvd 0.5 * 0.5 0.5 * 0.5 

m-, p-Xylene 

o-Xylene 

Cumene 

nlphn-Pinene 

beta-Pinene 

Emiss~on Rate, I b h  0.1 * 0.1 * 0.1 0.1 

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0 5  
Emissioo Rate, I b h  0.1 * 0.1 0.1 * 0.1 * 

Concentration. ppmvd 0.5 * 0.5 * 0.5 0.5 
Emission Rate. I b h  0.1 * 0.1 * 0.1 0.1 * 

3-cnrene 

Terpenes (Unsperified) 

L 

1 6 . 1  - 5 
Page 7 of 16 ElBPBSHB.XU C:9:U? ON or mom value. were less lhan Ihc detection limit. 
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CIN: BLPT-! c 

I 
o.l * 1. 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - LURUN Source: Bmwa Stock Head Box Vent 
SO- &de: CL-BPBSHB Date: 4/29/92 EPN 12-13 

Run I Run 2 Run 3 Average 

P C P =  
Concentration, ppmvd 0.5 * 0.5 * 0.5 0.5 * 
Emission Rsta. I b k  0.1 * 0.1 * 0.1 

Knnwm as Carbon 
Concentration, ppmvd 1.9 2.2 3.5 2.5 

UnLDowrrPpsCarbon 
Concentration, ppmvd 0.0 0.0 0.0 0.0 

Sum Ml8 as Carbon, I b h  0.1 * 0.1 * 0.1 * 0.1 
Unknown Compounds 5% of Total 0.0% 0.0% 0.0% 

Method 25A Data 
Total Hydrocarbons 

0.1 
Concentration, ppmvd as C 5.2 6.2 8.3 
Emission Rate, I b k  as C 0.1 * 0.1 * 0.1 

COMMENTS 

M18 dab for run I on 4/28/92 wu rcjecrcd due (0 dirty system. 

16.1 - 6 One or more valuci w o n  ICY than the detection limil. I Page 8 of 16 EIBPBSHB.XLS 9/9/92 



SECI'ION 16.2 EMISSION TEST RESULTS - MISCELLANEOUS 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - LUFKIN Source: Brown Stock H 4  Box Vent FIN: BLPT-I 
Source Code: CL-BPBSHB Date 4/28/92 EPN: 12-13 CIN: - 

~~ ~~~ 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time I230 1335 

Stack Temprature. O F  94 94 
Moisture Content. % 2.3 2.3 
Oxygen Concentration. % 20.8 20.8 
Carbon Dioxide. Concentration. % 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 9.0 9.0 
Volumetric Flow Rate. x10-3 DSCFM 8.3 8.3 

Production Rate. ADT pulplhr 20.8 20.8 
Process Operating Conditions 

Miscellaneous Parameters 
Chloroform (Adsorption Tube) 

Concentration, ppmvd 1.0 0.5 * 0.6 
Emission Rate. l b h r  0.2 0.1 * 0. I 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate, lbhr 0.1 0.1 * 

Hydrogen chloride 

1 6 . 2  - 1 
ON or more valuer were ICY than the dctcction limil. P8ge 2 o f 8  0IBPBSHB.XI.S 911OiV 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS P 
BLpI-I k 

CALCULATED RESULTS I 
P 

20.8 0.0 I 
I 
I 

o.8 I 
o.l * I 

MI& CHAMPION - LUFKIN Source: Brown Stock Head Box Vent FIN: 
Source Code: CL-BPBSHB Date: 4129192 EPN: 12-13 CIN: 

Run 1 Run 2 Run 3 Average 

Be++Ming Time 1406 I 4 4 4  
Flow Data 

Stack Temperature. 'F 77 77 
Moisluure Content, A 3.2 3.2 
oxygen Conmtratlon, % 20.8 
cnrbon Dioxide Concentration. % 0.0 

Volumetric Flow Rate, x10-3 ACFM 9.0 9.0 
Volumetric Flow Rate, x10-3 DSCFM 8.5 

Production Rate. ADT p u l p 5  20.8 20.8 
Process Operating Conditions 

Miscellaneous Parameters 
Chloroform (Adsorption Tube) 

Concentration. ppmvd 9.3 0.5 * 4.8 
Emuion Rate, I b h  1.5 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emssion Rate, Ibihr 0.1 * 

Hydrogen chloride 

One or more vilues were l e u  than Iho dclcciion limii. 1 6 . 2  - 2 
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SECTION 16.3 VOC QUALlTY CONTROL RESULTS 



QUALlTY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrocarbon ITHC) bv M25A 

Calibration was performed using certifcd propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line studv was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic Comaounds bv M18 

The salibration curve was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds wem verifed fiom the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sult ur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. Ihe  concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

I : l J M A R S E C  16.3 - 1 
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BROWN STOCK HEAD BOX VENT (CL-BPBSHB) 
THC Quality Control 

(Concentrations in ppm) 
Calibration 

4/28/92 
Theoretical Found % Error 

0 
36 
91 

150 

1 0.7 
37 0.7 
84 4.0 
153 2.0 

Correlation coefficient 0.9977 

Line Study 

Bag sample 
4/29/92 

Analyzer Line 

151 148 

% Rec 

98.0 

Nitrogen Blank 

4/29/92 
Analyzer Line 

4a _ _ _  
a = Ambient air down the line. 

16 .3  - 2 

4/29/92 
Found % Error 

0 0.0 
37 0.7 
86 3.5 
152 1.3 

0.9990 



Calibration 

A!H!Y& 
Acetone 
Isopropanol 
Benzene 
Bromodichloromethane 
Toluene 
Ethyl Benzene 
p-Xylene 
o-Xylene 
Cumene 
alpha-Pinene 
beta-Pinene 
2-Carene 
?-Cymene 

Nitrooen blank 

Line Study 
Methanol (1 00 ppm) 

4/28/92 
4/29/92 

BROWN STOCK HEAD BOX VENT (CL-BPBSHB) 
VOC Quality Control 
(Concentrations in ppm) 

Theor 
87.7 
84.1 
72.0 
77.8 
60.6 
52.6 
52.5 
52.8 
46.3 
40.4 
40.6 
40.6 
41.3 

4/28/92 
Check Std 

91.4 
72.0 
70.2 
78.9 
56.9 
49.5 
57.9 
52.7 
40.9 
37.9 
52.6 
158.0 
52.4 

Not performed 

% Rec 
104.2 
85.6 
97.4 
101.4 
93.9 
94.2 
110.3 
99.9 
88.4 
93.8 
129.6 
388.8 
127.0 

GC Line % Rec 

77.4 73.7 95.2 
71 .o 81.2 114.4 

16.3 - 3 

Theor 
175.4 
168.2 
144.1 
155.6 
121.2 
105.2 
105.0 
105.5 
92.6 
80.8 
81.2 
81.3 
82.5 

4/29/92 
Check Std 

188.1 
183.5 
150.1 
135.0 
113.5 
88.3 
94.7 
89.9 
78.4 
79.6 
91.7 
72.5 
58.3 

% Rec 
107.2 
109.1 
104.2 
86.’8 
93.6 
83.9 
90.2 
85.2 
84.7 
98.5 
112.9 
89.2 
70.7 
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SECTION 16.4 PROCESS DESCRIPTION AND OPERATING CONDITIONS 
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BROWNSTOCK HEADBOX 
A h B Side 

- The bleach plant is divided into sides A and B producing 360 
tonslday and 180 tonslday of pulp respectively. Brownstock pulp 
enters the brownstock headbox where reclaim water and chlorine seal 
pit filtrate are added. It then splits into two respective sides 
and continues onto the tower. The system is vented through a pipe 
in the hood that covers one-third of the area above the open 
headbox. 

+ 
TO 

INLET 
63% 

. .  16.4  - 1 
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BLEACH PLANT 
HYPO DECKER 

BROWN STOCK HEADBOX 

BLEACHING SEQUENCE: CEH 
WOOD SPECIES: SOFTWOOD - SOUTHERN PINE 

NCASI: METHANOL. ACETONE, MEK, CHLOROFORM, ACETILE 

16.4  - 2 
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BLEACH PLANT DIAGRAMS AND PROCESS INFORMATION 

A. 

The mill has two parallel bleach lines with CEH sequences which produce 500 
tonlday bleached kraft softwood pulp to a final G.E. brightness of 70. During the tests, 
bleach plant 1 operated at a rate of 15 tonlhour and bleach plant 2 operated at a rate of 8 
todhour. Figure 1 is a diagram of the bleaching process for both of these lines. 

Table 1 shows the bleaching conditions for the two bleach plants during the testing. 
There was little difference between the bleach plant configurations other than capacity. The 
kappa number of the brownstock was 30 during run 1 and was 30 during run 2. Other than 
that, all conditions were the same for both runs. 

ve Process Condihons 
. .  

Bleaching Sequence: CEH 
Wood Species: Southern Pine 
Production Rate: 500-540 T/D Total; 

1 =360max, 2=180max 
Kappa Number: PN 18-24 
Chemical Usage (C12, CIO2, NaOH, 

NaOCl, O2 in E Stage, 
pH in towers, etc.): CI,, NaOH, NaOCL 

Percent C102 Substitution: N/A 
Tower Temperatures 

& Retention Times: CI,, 74-95" F, 25-35 min 
NaOH, 157-159" F, 32-39 min 
NaOCL, 126-131" F, 146-221 min 

CE Kappa Number: CE PN 4.5-6.5 

B. H&Lk%? 

Fresh water was used on all of the showers. 

C. Bleach Plant Venting 

Most of the vents from both bleach plants are vented to the atmosphere individually 
with no scrubbing. Figure 2 shows the location of various vents. 

I 
I 16.4 - 3 



TABLE 2 BLEACHING CONDITIONS IN BLEACH PLANT 1 

C E H D 

Consistency, Percent 
Temperature, "F 
Time, Minutes 
Chlorine, lblton odbs 
Hypochlorite as Cl, lblton 
Caustic, lblton 
Peroxide, lblton 
Chlorine Dioxide 
Residual Chlorine, lblton 
Vat pH 
K Number 
Elrepho Brightness 

3.5 
110 
25 
130 

10 
160 
25 
- 
- 
88 

- 
10.5 
6.  
- 
- 

- 
Trace 
9.5 

70 
- 

Note: Bleach Plant 2 had the same conditions as Bleach Plant 1. 

. m  n 
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APPENDIX A PRELIMINARY SCREENING DATA 

A. 1 Lime Kiln with NCGs (VOST) 
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A.l LIME KILN WlTH NCOS (VOST) 
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EMISSION TEST RESULTS - VOST 

Mill CHAMPION - LUFlUN sourca: Lime Kiln 
~ c o d s :  CL-LK EPN FIN: CIN: 

Sampling Dw: Mnrch, 1992 
C Q m p o d  LK-T LK-TC LKC Totd CL-LK CQac. 

(fig) ( f ig )  ( p g W  (fig) (fig/&) (ppm) 

TARGET COMPOUNDS 
Chloroamhw 1.625 1.63 162.50 0.077 
Metbylam Chloride 0.066 0.019 0.09 8.50 0.002 
A W W  1.166 0.007 11.35 1.66 166.11 0.069 
Carboa Disulfide 11.768 4.146 15.91 1591.40 0.503 
Chloroform 1.147 0.016 3.79 1.33 132.60 0.027 
1.3-Butdieus 0.301 0.30 30.10 0.013 
Dimtbyl disulfide 13.789 0.301 14.09 1409.00 0.360 
IsooCcMe 0.039 0.04 3.90 0.001 
U-H~XW 0.324 0.062 0.39 38.60 0.011 
Z-B~tpnone (MEK) 0.555 0.084 0.64 63.90 ,0.021 
Bromodichloro& 0.194 0.19 19.40 0.003 
BaKUlE 3.649 3.65 364.90 0.112 
Tolueas 1.093 1.09 109.30 0.029 
EthylbsnscDe 0.054 0.05 5.40 0.001 
0-Xylaw 0.040 0.04 4.00 0.001 
m-/pXylens 0.113 0.11 11.30 0.003 
A-Pinm 1.518 1.52 151.80 0.027 
B-PmUIs 0.442 0.44 44.20 0.008 

TENTATIVELY 
IDENTWJED CMPDS. 
'Ihiopheae 
Bnnchal HCs 
Cyclic HCs 
Subst'd HC 
S W d  H e x l ~ e  

FUM 
Sulfurcont'g HC 
Siloxane 

2-BIusne 

19.794 
16.386 0.047 
10.006 
10.773 0.043 
4.749 

0.358 
0.102 
0.056 
0.021 

19.79 
0.064 16.44 

10.01 
10.82 
4.75 
0.36 
0.10 
0.06 
0.02 

1979.40 
1643.58 
lOOO.60 
1081.60 
474.90 

35.80 
10.20 
5.60 
2.10 

SURROGATE STDS 
(% Recovery) 

TolueabdS 94.4 94.2 94.2 
1.2-Dichlometh~od4 82.3 93.9 87.7 
Bearcnod6 115.9 103.0 97. I 

NOTES: 
-T=TuJ~x Air Volume = 0.01OOO cum. 
-TC= TeMxlcbnrcopl 
C P Condmute 

A . l  - 1 
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1 BromockloromathUN 
2 chiomrthuu 
3 Bromomatnena 
4 Vinyl h l o r i d .  
5 chlorcntkuu 
6 nathyluw h l o r i d a  
7 A C . t m Y  
8 arm Dieulfid.  
9 1, l -DiChloroetnw 
10 1,1-DiehlOro.thyI 
11 t r w - l . 2 - D i c k l o r ~ t n a u  
12 h l 0 r O t O r m  

13 1.2-Dicklomathma 
43 ?ridalorotluorommuuna 
46 Acrylonitrile 
47 cla-l.2-Dichloroath.~ 

57 Allyl  cklorida 
62 D i n t h y 1  disul t ida 

65 IodoUVurv 
66 Iaooctana 
68 Tart-Butyl wthyl ethar 
69 vinyl  8ronida 
70 n-Heune 

52 1.3-bUt.di- 

63 ~ i m n y i  aulrida 

14 1 , ~ - ~ i f ~ u o r o b a n z ~ 1 .  
1 5  2-ButYIOIU 
16 1, t. 1-tr ichlormttuna 
17 Carbon Tetrachlorida 
18 Vinyl Acatate 
19 Bromodichlorom8t)luu 
20 1.2-DiehlOrOpmpuu 
21 cie-l,3-DidalomPmpana 
22 TriChloro8than 
23 DibroMOcklOroYMUY 
24 1 . 1 . 2 - T r i U l l o ~  
25 Buuw 
26 t r w - l , 3 - D i c h l o r 0 ~ r o ~ m a  
27 Bromoform 
54 ~ , ~ - ~ i c k i o r ~ ~ - b l l t ~ w  
60 Dibronomethuu 

28 Chlomtmnzmna-d) 
29 4-Hathyl-2-Pent.~ne 

31 Tetrahloroethmna 
32 1,1.2.2-Tetrachlorwttuna 
33 T o l u w  
34 Chlorobazeru 

30 2-Haurpru 

1972 
0 
0 
0 
0 

651 
3016 

390697 
0 
0 
0 

27691 
0 
0 
0 
0 

1174 
0 

350881 
0 
0 

0 
0 
0 

7951 

9199 
612 
0 
0 
0 

3642 
0 
0 
0 
0 
0 

165405 
0 
0 
0 
0 

11703 
0 
0 
0 
0 

32501 
0 

790 1 
.a72 0 1  
.634 0 1  

1.005 0 1  
.a48 0 1  

1.245 597 1 
,328 538 1 

4.209 519 1 
1.090 0 1  
3.476 0 '  1 
1.290 0 1  
3.061 808 1 
2.165 0 1  
1.480 0 1  
.502 0 1  

1.514 0 1  
.495 236 1 
,770 0 1 

3.226 1094 1 
1.545 0 1  
2.351 0 1  
11.661 0 1  
3.206 0 1  
,945 0 1  

3.111 677 1 

922 14 
.030 716 1 4  

. 501 0 14 
,513 0 1 4  

,488 0 14 
,509 1020 14 
,536 0 14 
,757 0 14 
,545 0 1 4  
,500 0 14 
,314 0 14 

1.232 862 14 
,569 0 14 
,352 0 14 
,107 0 14 
,195 0 14 

1374 28 

,123 0 28 
,394 0 28 
.245 0 28 
,635 1133 28 
,938 0 28 

,146 o 2a 

IS 
,003 ND 
,004 ND 
.003 HD 
.oo3 1m 
.066 D 

1.166 D 
11.768 D 
.002 IID 
.001 ND 
,002 m 

1.147 D 
.OOl ND 
.002 ND 
,005 m 
.002 KD 
.301 D 
.003 l(D 

13.709 D 
,002 nu 
,001 m 
.001 ND 
.001 ND 
.003 ND 
.324 D 

I S  
. 5 5 5  D 

,001 ND 
,001 ND 
,001 IID 
,194 D 
.001 Im 
.001 110 
.001 m 
.001 ND 
.002 m 

3.649 D 
.OD1 ND 
,002 HD 
.005 m 
.003 WD 

IS 
,003 M) 

,003 HD 
,001 nD 
,002 ND 

1.093 D 
,001 IID 

.os 

. 0 5  

.05 

.05 

.os 

.os 

.05 

.05 

.05 

. o s  

.os  

. 0 5  

. o s  

. 0 5  

.05  

.os 

.os 

. 0 5  

.05 

.os  

.os  

. 0 5  

. 0 5  

.05  

. 0 5  

.05  

. O S  

. 0 5  

. 0 5  

. 0 5  

.05 

.05 

. 0 5  

.05 

.05 

. o s  

. 0 5  

. 0 5  

. 0 5  

. o s  

. 0 5  

. 0 5  

.05  

. 0 5  

. 0 5  
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Triangla LAMr8tOti*8 of RIP, Inc. n L L  W M :  WOl8 0AnPLE ID: CLLKV2 TC 
001 capitol. Driv. W FILL; IUL 031692 TLI ID: 54.180.28 
-ham, NC 21113 DATE: 03/25/92 ANALY816 DATE: 03/23/92 
Tal~phmu: (919) 544-5129 T U  PRRl I: 20367 DILUTION IACtOR: 1 

I 
Q D A N T I T A T I O I  R E P O R T  
i:i.i.SiiSE:S~li..tS,~~~*==:==:==~~=:=::=:::==::====:*~====:===::=~===~:=::====:::::===::::===*::=:=:=: 

I M  ARLA W 8CAN ISID At!?, u9 CODE WAll LIMIT .. ...................................................................................................... 
1 0romchlorouthuu 2243 781 1 IS 
2 ChlorouvuIy 12118 ,812 110 1 1.625 D .os 
3 B r o m m t n u n  0 .634 0 1  ,004 IID .05 
4 Vinyl Chloridm 0 1.005 0 1  ,002 IID .os 
5 Chlor'o.thun 0 .a40 0 1  , 0 0 3  ND .os 
6 nathy1.n chlorid. 217 1.245 581 1 ,019 E . os 

0 Carbon Wmulfid. 156579 4.209 507 1 4.146 D .os 
9 1,l-DichlorO~tImn 0 1.090 0 1  ,002 ND .05 
10 l.l-DiChl0ro.th.IU 0 3.416 0 1  ,001 11D .os 
11 trUY-1.2-DiOllorwUM 0 1.290 0 1  ,002 ID . o s  

13 1.2-DiChl0roeMa 0 2.165 0 1  ,001 HD .os 

1 AeotoM 0 .3za 0 1  .007 ID .05 

12 m i o m r o ~  436 3.061 190 1 .016 L .05 

43 TrichlorOtluorouMUI 0 1.400 0 1  ,002 ND .05 
46 Acrylonitrila 0 ,502 0 1  .004 ND .05 
41 cl8-1.2-DichloroeMm 0 1.514 0 1  ,001 ND .os 
52 1.3-httMiam 0 .495 0 1  ,005 ND .os 
5? Allyl chloorid. 0 .170 0 1  .003 ND .os  
62 oimtnyi diauirid. 8106 3.226 1075 1 ,301  D .05 
63 Dimthy1 8ullld. 0 1.545 0 1  .001 ND .OS 
65 I-tIunm 0 2.351 0 1  .001 ND .05 
66 1.00- 4041 11.661 811 1 ,039 E .os 
68 Tart-Butyl wthyl mthmr 0 3.206 0 1  ,001 ND . o s  
69 Vinyl Broad. 0 .945 0 1  .002 Irn . o s  
70 n - H m x u u  1133 3.111 669 1 .Oh2 D .os 

14 ~.~-D~I~UO~O~.IL~.IY 

16 1.1,l-TrichlorMvuIy 
17 Carbon Tatr8chlorid. 
18 vinyl AC8t.t. 
19 B ~ d i c h l o r o n t n u n  
20 1.2-Dichlompr0p.r~ 
21 d8-1, J-DiehLOmproprr  

23 M b r o m c h l o ~  

1s 2-Butrnon. 

22 ?richlorom- 

24 i,i,z-?ri- 
25 B u I L a m  
26 truu-f,3-Didlloroprop.n 
27 6rowfom 
54 1,4-Dichlore2-blltma 
60 DibrommthUI. 

28 ChlorobuIzUY-dS 

30 1-n.umru 
31 T8tr8chloroathwu 
32 1,1,2,2-Tatr8chlorom~ 
33 TOlual. 
34 Chlorohnzwu 

29 ~ - M * ~ ~ Y ~ - ~ - F w x ~ u I o ~  

10665 
l o a  

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

11551 
0 
0 

0 

0 

0 
0 

A.  1 

.030 

. so1 

.513 
,488 
,509 
.S36 
,757 
.545 
,500 

.314 
1.232 
,569 
,352 
' 1 0 1  

.195 

' 913 I4 
164 i4 
0 14 
0 14 
0 14 
0 14 
0 i4 
0 14 
0 1 4  

0 14 
0 14 
0 14 
0 14 
0 1 4  

0 14 
0 1 4  

IS 
,004 D 
.001 ND 
,001 ND 
.OD1 ND 
.001 Nn 
.001 ND 
. 0 0 1  ND 
.OOl ND 
.OOl ND 
,001 ND 
.001 ND 
.OOl ND 
,001 ND 
.004 ND 
.002 ND 

. o s  

.05  

.os  

. o s  

. o s  

. O S  

. o s  

.os  

.os 

. o s  

. o s  

.05  

. 0 5  

. o s  

. o s  

- 

1354 28 IS 
.146 0 28 .003 ND .os 
.123 0 28 .003 ND . o s  
,394 o 21) .001 tm . 0 5  
.24S 0 28 ,002 ND .os 
, 6 3 5  0 28 ,001 ND . o s  
,938 0 28 ,001 ND . o s  

- 5  
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1 BromochloromethUU 
2 Qllorowthure 
3 8ro.Duthum 
4 Vinyl Chlorid. 
5 Chloroethum 
6 1uthyluw Chlorid. 

8 Carbon Diaulfid. 
9 1, l-Dichloroethum 
10 1.1-Dichloro~vLUN 
11 truu-l.2-DichloroeUun. 
12 Chloroform 
13 1.2-Dichloroeth.n* 
43 T r i c h l o r o f l u o r o u ~  

47 Cie-l.2-DiCnloroethmm 
52 1,3-butAdiUU 
57 Allyl chlorido 

63 Dimathyl aultidm 

7 A c e t O l U  

46 A C T Y l c m i t r i l *  

62 Muthyl  diSUlfid. 

65 Iodo..uurU 
66 1.00- 
68 Tart-Butyl -thy1 ether 
69 Vinyl Bromide 
70 h-n- 

14 1,4-Difl~oroO)).N.1~ 
15 2-Butwne 
16 1,1,1-TrichloroaUIUU 
17 Carbon Tatrachlorid. 
18 vinyl Acetate 
19 Bro.Ddichiorowthuu 
20 1,2-Dichlor0pr0~~e 
21 cia-l,3-DichlarOpropam 
22 TrichloroatIum 
23 D i b m m o c h l o ~  
24 1 , 1 . 2 - T r i c h l o ~  
25 BUUIY 
26 t r ~ - l , 3 - D i c h l o r o p r o ~  
27 Bromoform 
54 1.4-Dichloro-2-butana 
60 Dibromouthm. 

28 Chlorobenzencd5 
29 4-Hethy1-2-P.nturone 
30 2-n.~- 
3 1  Tetrachlormthme 
32 1.1.2.2-Tetrachl0roethma 
33 To1umt-m 
34 hlorobuuena 

2933 
0 
0 

0 
0 
0 

363 
0 
0 

0 
0 

682 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

14053 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

17810 
0 
0 
0 
0 

0 
0 

,759 0 1  
,750 0 1  

1.113 0 1  
,943 0 1  

1.318 0 1  
,546 S36 1 

4.421 0 1  
1.171 0 1  
3.524 0 1  
1.391 a i  
3.065 806 1 
2.429 0 1  
1.471 0 1  
. SO9 0 1  

1.554 0 1  
,531 0 1  
.752 0 1  

3.604 0 1  
1.692 0 1  
2.543 0 1  
12.746 0 1  
3.828 0 1  
1.016 0 1  
3.296 0 1  

921 14 
,045 0 14 
, 530  0 14 
,537 0 14 
,579 0 14 
,528 0 14 
. 5 5 9  0 14 
.787 0 14 
, 5 3 5  0 14 
,546 0 14 
,346 0 1 4  

1.211 0 14 
,643 0 14 
.420 0 1 4  

,176 0 14 
.215 0 14 

1368 28 
,255 0 28 
,253 0 28 
,404 0 28 
,397 0 28 
,672 0 28 

.45 I1D 

.4s ND 

. 3 1  Irn 

.36 IlD 

.26 ND 
11.35 D 

. 0 8  Irn 

.29 ND 

.10 ND 

. 2 b  ND 
3.79 L 

. l b  tlD 

.23 11D 

.67 ND 

.22 IID 

.64 ND 

.45 ND 

.09 ND 

.20 AD 

.13 ND 

.03 AD 

.09 IlD 

.34 IID 

.10 ND 

IS 
1.S8 1lD 
.13 IlD 
.13 ND 
.I2 ND 
.13 ND 
.13 ND 
.09 ND 

.13 ND 

.13 ND 

.21 ND 

.os ND 

.ll m 

.17 ND 

.40 ND 

.33 RD 

1 s  
.22 lrn 
.22 I r n  
.I4 ND 
.I4 1ID 
. 0 8  IlU 

10 

1 10 
10 
10 

1 
10 
10 
10 
10 

1 
I] 
1 

10 
10 
10 
1 0  

10 
10 
10 
10 
10 
10 

1 10 
10 

10 

1 
10 1 I, 

10 
10 
10 

10 

1 
1 
1 

10 
10 
10 
10 
10 
10 
10 
10 
IO 
10 

(I 
10 1 

10 
10 
10 

10 
10 
10 1 
10 

1 1.024 0 28 .05  t1D 10 
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WEST COAST REGICNAL CENTER 
P.C. BOX 458 

Corvallis. OR 97339 
(5031 752-8801 

NATIONAL COUNCIL OF THE PAPER INOUSTRY FOR AIR AN0 STREAM IMPROVEMENT. INC. 

November 11, 1992 

HEX0 TO: Ms. Bonnie Blickhahn, Champion International Corp. 

FROM : Alex R. Gholson, NCASI 

SUBJECT: Results of Method 25D and Method 305 Analysis for the 
TACB Emissions Speciation Study, Champion Lufkin Mill 

In support of the TACB Emissions Speciation Study, NCASI 
analyzed selected samples using EPA Draft Method 25D. 
a method development effort the samples were also analyzed for 
specific volatile organic compounds using an experimental method 
referred to as Method 305. Due to conflicting resources, one of 
the samples was analyzed without the halogen selective detector 
specified by Method 25D. Volatile organic chlorine was not 
expected to be significant in this particular sample. This memo 
is an been updated from a previous memo issued on September 10, 
1992 to include additional discussion of the analytical methods 
and reporting procedures. 

Samples were collected by the contractor Roy F. Weston and 
sent to NCASI's West Coast Regional Center in Corvallis. 

samples instead of the sampling procedures specified by Method 
25D so that compositing of the samples would be easier. I feel 
that the Method 25D sample procedures are prone to contamination 
from the outside environment during storage and shipment of 
sample containers half filled with polyethylene glycol (PEG) and 
a bias due to spillage of sample/PEG during sample collection. 
Samples were composited at NCASI and then carefully transferred 
to vials containing PEG in the laboratory. Table 1list.the 
samples received and how they were combined to form the samples 
analyzed. 

draft Method 25D proposed in the Federal Register with the 
modifications mentioned above. Method 250 was proposed to 
determine if a sample has a total volatile organic emission 
potential belov a specified limit (500 ppmwV0). The samples 
analyzed from Champion Lufkin were found to be below that limit. 
However, for this study it was desired to use the method to 
provide an estimate of the actual level of volatile organic in 
each sample collected. Because this objective differs slightly 
from the define purpose of the method, a brief discussion of the 
method and the method results are in order. In Method 25D a 
sample is purged under specified conditions to remove the 

As part of 

.Volatile organic sampling procedures were used to collect the 

The composited samples were analyzed as described by the 



volatile compounds. 
total orsanic carbon 

The removed compounds are then analyzed for 
using a flame ionization detector IFID)  

resuiting in a value expressed as parts-per-million carbon ias 
CH,) by weight (ppmwc) or pgC/g. The total purged chlorine is 
measured with an electrolytic conductivity detector and reported 
as ppm chlorine by weight (ppmwC1) or pgCl/g. Method 25D then 
calculates a total volatile organic by summing the total organic 
carbon and the total organic chlorine and reports the total as 
parts-per-million volatile organic (ppmwV0). Because the method 
was designed to show that a value is below a level well within 
its standard working range, no guidance is provided for reporting 
values near or below the limit of detection (MD) or adding 
values when one or both are below the LOD. For this study the 
American Chemical Society definition of MD which is defined as 
three standard deviations of the measurement above the blank 
response was used. All Method 25D values are blank corrected so 
the blank level is well characterized and the standard deviation 
of multiple blank measurements is used to determine the MD. The 
M D  for the total carbon value was 12.4 ppmwC for a 15 gram 
sample and 5.8 ppmwCl total chlorine value for a 15 gram sample. 
Actual M D s  were dependant on the sample size which varied from 
11.3 to 15.1 grams. When measured concentration values are below 
the M U ,  they are reported as not detected (ND) and the M D  is 
then listed in parentheses. The total volatile organic which is 
the sum of tyo measured values was not reported for this study. 
Because proper guidance for handling values below the M D  is not 
provided by the method, the data user should choose the most 
appropriate method for deternining the total which is consistent 
with the users data objectives and his best professional 
judgement. For example, in the case of an evaporator condensate, 
a non-detect for chlorine could be considered as a zero when 
deternining a total. Likewise, for a bleach plant sewer, it 
might be prudent to assume the LOD as the best estimate of the 
chlorine level. 

The experimental modifications made to speciate the volatile 
organics (Method 305) purged using Method 25D included removing a 
third slip stream from the sample purge line at approximately 100 
mL/min through an ice cold aqueous impinger and into a . 
Tenax/charcoal adsorbent trap. The aqueous impinger solution was 
analyzed for methanol, ethanol, acetone, 2-propanol, and 2- 
butanone by microdistillation followed by GC-FID analysis. 
Tenax/charcoal trap was thermally desorbed and analyzed by GC/MS 
for a list of 28 compounds. 
Method 25D and Method 305 analyses. A l l  Method 305 values are 
reported in the units of microgram of compound per gram of sample 
(pg/g). No effort was made to deteraine the LOD for this method 
because of the lack of historical data needed to characterize the 
background level or the analytical variance. Not detected (ND) 
was reported for all compounds not found or found but below a 
level generally considered reliable based on professional 
judgment of a limited database. This level was chosen to be 1.0 
pg/g for the impinger values and 0.1 pg/g for the trap values. 

The 

list the results of the 



..... 

The quality assurance checks of Method 25D for this program 
included two sets of sample duplicate analyses and a matrix spike 
duplicate. 
the duplicates and the difference between duplicates relative to 
the average expressed as a percent or relative percent aifference 
( R P D )  between duplicate samples were 8.1 and 5.6 percent 
indicating good precision. 
obtained using the experimental Method 305. Methanol duplicare 
results were found to have a RPD or 1.3 percent. Values of other 
compounds detected at lower levels and analyzed using the 
adsorbent trap and GC/MS were of lower precision. RPDs for 
compounds detected ranged from 112 percent for dimethyl sulfide 
to 10.2 percent for &pinene. 

Only volatile carbon was detected by Method 25D in 

Only one set of duplicates were 

The matrix spike duplicate provided both recovery and 
precision informatior. for the two methods. For Method 250 the 
total carbon average recovery was 61.6 percent with a RPD of 0.3 
percent. 
for a QC spike in reagent water is 70 percent. The less than 100 
percent recovery found is due to the large percentage of methanol 
in the spiking solution which is only 80 percent purged by Method 
25D and has a poor FID response. The chlorine spike was near the 
MD for chlorine and an average recovery of 47.8 percent with a 
RPO of 13.7 percent. It is believed the low recovery of the 
chlorine spike is due to the 1owFoncentration level spiked. The 
average recovery of methanol by Method 305 was found to be 82.6 
percent with a R P D  of 10.8 percent while acetone and 2-butanone 
had approximately 50 percent recoveries with 10 percent R P D s .  
Trap recoveries of compound more volatile than chloroform were 
generally less than 10 percent including dimethyl sulfide. 
Chloroforms-recovery vas 71 percent with a RPD of 58 percent. 
Recoveries of the other compounds ranged from 33 percent for 0- 
pinene to 134 percent f o r  limonene with RPDs ranging from 8.9 
percent to 56.8 percent. In summary, the Method 25D QA results 
are within an acceptable range while the Method 305 results other 
than the methanol values should be considered semi-quantitative 
at this time. More development of Method 305 is currently being 
performed to improve the overall data quality for Method 305. 

This indicates good recovery because typical recovery 

cc: Ashok rain 
Larry LaPleur 
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w v t i c a l  code it Comasited samnle code t 
CL-LK/2/SCBR/0501 CL-LK/2/SCBR/0501/1-1700 

CL-LK/2/SCBR/OSOl/l-1820 
CL-LK/ 2/ S CBR/ 0 5 0 l/ 1- 19 0 0 
CL-LK/Z/SCBR/OSOl/ 1-2000 
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I CL-LK/2/SCBR/OSOl/l-2100 ( 
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RESULTS OF METHOD 25D AND 305 ANALYSES AT CHAMPION’S 
L 

Concentration f uu/u) 
CL-LK/ 2 / s CSR/OSO& =-BSWA/25D/0422 - 

Method 25p 

Total Carbon (ppmwc) ND (13.6) 12 0 
Total Chlorine (ppmwC1) NA ND (5.8) 

k t s a u u s  
Impinger analysis 

Methanol 
Ethanol 

Acetone 
2-Butanone 

Trap analysis 
Dimethyl sulfide 
Methylene. chloride 
Chloroform 
Benzene 
Bromodichloromethane 
Dimethyl disulfide 
Toluene 
a-Pinene 
&Pinene 
Limonene 

Impinger + Trap 

ND 
ND 

ND 
ND 

NO 
ND 
ND 

. ND 
ND 
ND 
ND 
ND 
ND 
ND 

189 
4.20 

2.20 
0.214 

1.32 
ND 
ND 
ND 
ND 
7.79 
tm 
0.599 
0.137 
0.606 

NA is not available because chlorine selective detector ‘was not 
used. 
ND is not detected. 
parenthesis when available (see text for explanation). 

The limit of detection is given in 
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I 
r EXECUTIVE SUMMARY 

This volume of the npon presents the rcsulu of the source tested at the Champion 
International mill m Sheldon, Texas. Volume 1 describes the objectives of the study, 
methodology used to collect the data, and the'quality control results which me applicable to 
the entire study at the five mills. A copy of the project wolk plan is also included aa an 
Appendix to Volume 1. 

The table on the following pege summariser the sources tested for the various 
parameters. Ihe testing waa conducted during thc time mod of 18 May through 2S June by 
a WESTON test team led by Mr. Gary Lloyd Mr. Luis SuUio of Champion was responsible 
for collection of process operating data and coordination of testing activities with mill 
operetions. 

Data is pnsented by source a8 d o n a  in this volume. Each d o n  will include a 
brief n d v e  SOURCE SUMMARY, a tabular SUMMARY OF RESULTS, a rpaphic THC 
TREND PLOT (if applicable), and exhibits for all source data, suality control dau and proass 
operating conditions. Supporting data (chromatogrsms, calibration data, field data sheets, etc.) 
will remain on fie for a Mod of thne yean. 
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SECTION 1 

TALL OIL REACTOR VENT 

(CS-TORV) 

Section 1.1 Emission Test Results - VOC 

Section 1.2 Emission Test Results - VOST 

Section 1.3 Quality Control Results 

Section 1.4 Process Operating Data 
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SECTION 1 
TALL OIL REACTOR VENT 

(CS-TORV) 

The Tall Oil Reactor was tested on two different days for volatile organic compounds 
by M25& M16, M18 and VOST. Two different cooks were tested - one each day. This batch 
process lasted appmximat~ly 1.5 hours and was run once per day. The flow varied with time 
with the highest flow at the beginning of the cook and decreasing throughout the run. Results 
are based on the mean flow over the sampling period. 

Total Hvdrocarbons (M25A) 

Figures 1.1 and 1.2 present the THC trends for the test periods on 6/17/92 and 6/20/92. 
Readings ranged from 20,000 to 150.000 ppm. ?he variation in the emissions is typical of a 
batch process. 

Volatile Orna nk Comwunds (M16 and M18) 

Table 1.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 1.1 is a tabulation of the data. The volumeaic flow was measured during 
sampling with a pitot tube. Dimethyl disulfide and carbon disulfide were not detected by 
Method 16. The other reduced sulfur Compounds were present. with hydrogen sulfide being 
the major component. Results for both days wen comparable. 

The M18 target compounds identified included methanol, acetone. the pinenes and p-cyrnene. 
The sample was diluted by a factor of about 111 and 152 prior to analysis. 

Volatile Ornank S a m ~ i i a ~  Train NOST) 

Table 1.2 summarizeS the d t  of the VOST sample collected on 6120192. Section 1.2 
tabulates the resulta for target compounds. The Tentatively Identified Compounds ~ C S )  are 
summarized in Secdon 1.2 only. 'Ihe VOST analysis is extremely sensitive and is used here 
to confirm the identi!y of target compounds identified in Method 18, as well as attempt 
identification of other organic Compounds which may be present, the TICS. Of the target 
compounds the @ominant components wen the pinenes, dimethyl sulfuie, chloroform, 
chloromethane and n-hexane. 

VOC Oualitv Co ntrol Resul& 

The VOC quality control data are tabulated in Section 1.3. An explanation of the data 
is included in thc section. Quality control results for other parameters are included with the 
data summary in the section referenced. 

k ~ ~ 1 - 2 r l P r  
0 WWE MI.rm?1993 1 - 1  



I 
Process Describtion and Ooeratinn Conditions 

Section 1.4 includes the process operating data as recorded and provided by mill 
~ C X S O M C ~ .  The Tall Oil Reactor was operating normally during the testing. 

1 - 2  
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TABLE 1.1 SUMMARY OF VOC RESULTS 

Mill: CHAMPION-SHELDON 
SoumCodc: CSTORV 
FIN: 7100 CIN: EC30 

source: Tall 011 Reactor Vem 
TescDaos: 6/17/92 6120/92 
m E41 

Mctbod 16 Data I b k  
13' .a& 1xb 
LO us u 
2 3  > 9.9 AS 
ND ND ND 

0. I 
0.1 
0.1 
0.1 

Diwmyldiwlfidc ND ND ND 0.1 
Mcthad 18 D a y  I b k  

Memawl 0.6 
0.6 
0.7 

Ethrnol 
ACnaW 
Z-ROpmml ND ND ND 0.8 
2-Butawa ND ND ND 1.0 
chbrofonn ND ND ND 3.2 
Btmcne ND ND ND 1.1 
BromodichlorowW ND ND ND 4.4 
Tolueoe ND ND ND 1.2 
Edxyl beMae ND .ND ND 1.2 
m-. pXy*ae ND ND ND 1.4 
o-xvleot ND ND ND I .4 
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TABLE 1.2 SUMMARY OF VOST RESULTS 

Mill: CHAMPIONSHBLDON 
SounrCOdc: CSTORV 
PIN: 7100 m E41 

Source: Tall Oil Reador Vent 
TcstDahs: 6/2OP2 
QN: EC30 

TIMB 1037 

Volamcble Flow w. 
Smci Temptroam. "P 1 IS 
Volumeaic Flow Rate, x IO' DSCPM 1.8 

Protea opatlq condltloar 

r.rsa Compo=& Ppm 

Roductlw Rate. T Crude Tall oillhr 2s.o 

C l l l O r O m e b  54.045 

BrOmOUUmSne 1.184 

Mehylar QLoride 4.910 

AacOae 0.783 

cnrbon Dhm& 4.24s 

QLmform S9.816 

T I i c h l o m f l u m ~  7.471 

Dimethyl dbulede 11.298 

Diwrnyl sume 97.685 

IOd,mlClhlE 0.113 

*He= 42.497 

1, I . l - T r i c h l ~  0.051 

BnrmodlchloromcW 0.021 

Toluene 3.631 

A-- 209.309 

B-Pinera 168.492 

ss.661 

1 - 6  
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Section 1.1 Emission Test Rwults - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Souw: Tall Oil Reactor Vent FIN: 7100 
sourw code: CS-TORV Date: 6/17/92 EPN: E4 1 CIN: EC30 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Wnnirtg Time 947 1047 1140 
Flow DBta 

Stack Temper~ture, "F I30 99 100 110 

Oxygen Concentration, % 20.8 20.8 20.8 20.8 
carbon Dioxide Concentration, % 0.0 0.0 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 2.8 1.6 0.9 ' 1.7 

Moisture Context, 'k 15.0 6.0 6.0 9.0 

Volumetric Flow Rots. ~10.3 DSCFM 2. I 1.4 0.8 1.4 
Rocess Operating Conditions 

Production Rats, t o n s h  

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rats. l b h  

Concentration, ppmvd 
Emission Rats, l b h  

Concentration, ppmvd 
Emission Rete, I b k  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, l b k  

Methyl mercaptan 

Dimethyl sulci& 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rats, I b k  

Concentration, ppmvd 
Emission Rate. I b h  

Concatration, ppmvd 
Emission Rate, I b k  

Concatration. DDmVd 

Methyl mercaptan 

Ethaaol 

Aeetoae 

2-propanol 

25.0 

21 16.6 
16.0 

467.6 
5.0 

562.2 
7.8 

55.5 * 
0.9 * 

55.5 * 
1.2 * 

132.1 
0.9 

61.0 
0.6 * 

50.7 
0.7 

61.0 * 

25.0 

663.2 
5.0 

111.9 
1.2 

214.2 
3.0 

55.5 * 
0.9 * 

55.5 * 
1.2 * 

783.6 
5.6 

61.0 * 
0.6 * 

154.2 
2.0 

61.0 * 

25.0 

172.3 
1.3 

97.0 
1 .o 

169.0 
2.3 

55.5 * 
0.9 * 

55.5 * 
1.2 * 

528.1 
3.8 

61.0 
0.6 * 

61.0 
0.8 * 

61.0 * 
0.8 * 

25.0 

984.0 
7.4 

225.5 
2.4 

315.1 
4.3 

55.5 * 
0.9 * 

55.5 * 
1.2 * 

481.3 
3.4 

61.0 * 
0.6 

78.4 
1.0 

61.0 * 
0.8 * Emission Rw. i b 5  0.8 * 0.8 * 



EMISSION TEST RESULTS - VOC 1 
- Ec>30 I 

Mill: CHAMPION - SHELDON Source: Tall Oil Reactor Veot FIN: 7100 
SoUM code: CS-TORV Date: 6/17/92 EPN: E4 1 CIN: 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Conceatdon, ppmvd 
Emission Rata. l b h  

Concurtdon, ppmvd 
Emission Rata, l b h  

Coacmtration. ppmvd 
Emission Rata. I b h  

Concurtdon. ppmvd 
Emission Rata. Ib/hr 

Bromodiehloranethane 
Concatration. ppmvd 
Emission Rata, l b h  

Concatration, ppmvd 
Emission Rata, l b h  

Concatrntion. ppmvd 
Emission Rata. I b h  

Concatration. ppmvd 
Emission Rata, l b h  

Concatration, ppmvd 
Emission Rata. I b h  

Concentration, ppmvd 
Emission Rate. l b h  

Concurtration, ppmvd 
Emission Rata, I b h  

Concatration. ppmvd 
Emission Rata. lbmt 

Conceatration. ppmvd 
Emission Rata. I b h  

Concentration. ppmvd 
Emission Rata, I b k  

Coocurtration. mmvd 

Z-B~tanom 

Chloroform 

Bemae 

Dimethyl disulfide 

TOlucaC 

Ethyl bmzme 

m-, P X Y ~  

0-Xylene 

ClnnaW 

alphn-pi- 

beta-Fkme 

3cprmc 

T=wnea Wmpedfied) 

61.0 * 
1.0 

122.0 
3.2 * 

61.0 * 
1.1 * 

122.0 * 
4.5 * 

61.0 * 
1.2 * 

61.0 
1.4 * 

61.0 * 
1.4 

61.0 * 
1.4 * 

86.2 
2.3 

1782.0 
53.9 

398.1 
12.0 

61.0 
1.8 * 

1775.1 

61.0 * 
1.0 * 

122.0 
3.2 

61.0 
1.1 * 

120.9 * 
4.4 * 

61.0 
1.2 * 

61.0 * 
1.4 * 

61.0 * 
1.4 * 

61.0 * 
1.4 * 

159.8 
4.3 

7171.2 
217.0 

2036.7 
61.6 

61.0 * 
1.8 * 

4508.0 

61.0 
1.0 

122.0 * 
3.2 * 

61.0 * 
1.1 * 

122.0 
4.5 * 

61.0 
1.2 

61.0 
1.4 * 

61.0 
1.4 * 

61.0 
1.4 * 

133.8 
3.6 

4811.6 
145.6 

1460.9 
44.2 

73.6 
2.2 

2621.3 
79.3 

61.0 

122.0 * * I 
61.0 * 

1.1 * 

121.6 * I 
4.4 * 

I 
61.0 * I 

1.2 

61.0 * 1 
1.4 * 

61.0 * 4 
1.4 * 

61.0 * 1 
1.4 * 

126.6 
3.4 

I 
I 

4588.3 
138.8 

1298.6 
39.3 

1.4 

2968. I 
Emission Rate, -lb/hr 53.7 136.4 . - ._ 89.8 

1.1 - 2 I hga 3 of 16 E 1 M R V . W  12/31/92 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Toll Oil Reactor Vent FIN: 7100 
source code: CS-TORV Date: 6/17/92 EPN: E4 I CIN: EC30 

Run I Run 2 Run 3 Average 

P C P e  
Concatrption. ppmvd 317.4 928.6 347.5 531.1 
Emission Rate. I b k  9.5 27.7 10.4 15.8 

Know BE Carbon 
Concatration. ppmvd 44066.5 146373.0 92326.9 94255.5 

UnknowmasCarbon 
Concatration. ppmvd 1175. I 328.5 136.0 546.5 

Sum MI8 BS Carbon. Ibhr 120.8 391.6 246.8 253. I 
Unknown Compounds 'k of Total 2.6% 0.2% 0.1% 1.0% 

Total €Iydnnnrbom 
Method 25A Data 

Concatration, ppmvd as C 102217.6 43424.2 72820.9 
Emission Rate. I b k  as C 272.9 115.9 194.4 

COMMENTS : 

Hydmgm aulfidc W16) IW ~ I u r a t d  for run I on 6/17/92 and 

MI8 dara for run 2 on 6/20/92 WM rcjstcd bccause not consistent 

~ I i O M  h i l l  higher due to dilution facton of 11 I (day 1) and 
152 (day 2). 

6/20/92. 

with other GC irjstiona. 

n mom vduei wore l e u  than tho dctcstior. limit. Page 4 of 16 EITORV.XIS 12131192 
1.1  - 3 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Tall Oil Reactor Veat FIN: 7100 

1 

CALCULATED RESULTS 1 
1 

oxygea Concaatntion. 96 20.8 20.8 20.8 I 

I 
I 

solum- CS-TORV Date: 6120192 EPN: E41 CIN: EC30 1 
c 

Run I Run 2 Run 3 Average 

Beginniq Time 1017 . 1117 

Flow Data 
Stack Ternpcnhm. "F 130 99 I IS 
Moisture Conteal, !% i5.a 6.0 10.5 

Carbon Dioxide coclcentration, % 0.0 0.0 0.0 
Volumetric Flow Rote. ~ 1 0 ' 3  ACFM 2.8 1.6 2.2 
Volumetric Flow Rote, x10*3 DSCFM 2.1 1.4 

Production Rote, ton.wlu 25.0 25.0 2.5.0 

Hydrogen sulfide 

Process Operating Conditions 

Method 16 Data 

Conceatration. ppmvd 2679.9 2679.9 
Emission Rots, Iblhr 24.9 24.9 1 
Coaceatrption, ppmvd 1032.5 1032.5 
Emission Rote. iblhr 13.5 13.5 1 
Conmtration. ppmvd 583. I 583. I 
Emission Rots. lblhr 9.9 

Methyl mercaptan 

Dimelbgl sulfide 

9.9 I 
* I 

2.0 * I 
I 
I 

84'9 1.1 * * I 

Carbon disulfide 
collccntntion. ppmvd 76.0 * 76.0 * 
Emission Rate, Iblhr 1.6 

Conceatration, ppmvd 76.0 * 76.0 * 
Dimethyl disulfide 

Emission Rote, lblhr 2.0 * 
Method 18 Data 

Methanol 
ConmtrPtim, ppmvd 1758.9 1758.9 
Emission Rots, lblhr 15.4 15.4 

Concentration, ppmvd 
Emission Rots, I b k  

Methyl macaptan 

Ethanol 
Concentration. ppmvd 84.9 
Emission Rots. I b h  1 . 1  * 

AoetolW 
109.4 

1.7 I Concatration. ppmvd 109.4 
Emission Rate, Iblhr 1.7 

cwcslltration. ppmvd 84.9 * 84.9 
Emission Rots. I b h  1.4 * 1.4 * I 

t h p l l l l o l  

om or ma0 v d u w v e n  l eu  Ib.n Ibo daccIi00 limit. Page 6 of 16 BIT0RV.XL.S 12/31/92 
1 .1  - 4 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Tall Oil Reactor Vent FIN: 7 I 0 0  
S O U M  cods: CS-TORV D*: 6/20/92 EPN: E4 I CIN: EC30 

Run I Run 2 Ruo 3 Average 

Dm&yl sulfide 
Concentdon, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rote, I b k  

Bmmodiehlomethan 
Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rote. I b k  

Concentdon, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, I b h  

Terpencs (Umpcrified) 
Concentration, ppmvd 

Z-ButPwm 

Chloroform 

BeUene 

DmeUlyl disulfide 

Tol~~m? 

Ethyl bennn 

m-, pXyleoe 

0-Xylene 

C- 

dpha-pinaW 

beta-pinen 

3-careoe 

84.9 
1.7 * 

169.8 * 
5.5 

84.9 * 
1.8 * 

169.8 * 
7.6 * 

84.9 
2.1 * 

84.9 * 
2.5 * 

84.9 * 
2.5 * 

84.9 * 
2.5 * 

91.1 
3.0 

103.8 
3.9 

84.9 * 
3.2 .* 

84.9 * 
3.2 * 

84.9 * 
1.7 * 

169.8 
5.5 * 

84.9 * 
1.8 

169.8 * 
7.6 * 

84.9 
2.1 * 

84.9 * 
2.5 * 

84.9 * 
2.5 * 

84.9 * 
2.5 * 

91.1 
3.0 

103.8 
3.9 

84.9 * 
3.2 * 

84.9 * 
3.2 * 

152.5 152.5 
Emission Rote, l b k  5.7 5.7 

r 

Rgc 7 0 f  I6 EIT0RV.XLS 12/31/92 



EMISSION TEST RESULTS - VOC 
Md1: CHAMPION - SHELDON Source: Tall Oil Reactor Vent FIN: 7100 

1 
pp I 

PCYm- I 
30.1 D1 

I 
I 

SouM code: CS-TORV Date: 6120192 EPN: E4 1 CIN: 

Run 1 Run 2 Run 3 Average 

Concentration, ppmvd 823.2 823.2 
Emission Rate, l b k  30.1 

Chncmtmtion, ppmvd 13512.1 13512.1 
KnowmasCarbon 

unlmowlrs~cprbon 

Sum M18 as Carbon, I b h  68.1 68. I 
Unkmsll Compounds 9 of Tdal 35.0% 35.0% 

Total Hydmcarbom 

Concmtmtion. ppmvd 7261.3 7261.3 

Method S A  Data 

Coacentmtion. ppmvd BS C 99352.0 38721.8 69036.9 
Emission Rats. I b b  as C 325.7 126.9 226.3 8 

COMMENTS : 

Hydmgm i u W  ( M I @  waa snturatal for run I on 6/17/92 and 

MI8 bt. for run 2 on 6!20/92 waa rcjcctcd beururc nci eoniutmt 

Decsliolu Limiu higher due to dilution faaon of I l l  (day 1) and 

6/20192. 

wirhochcrocinpaiolu. 

IS2 (day 2). 

1 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

seai~n 1.2 Emission Test Results - VOST 



I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
11 I 

I 
I 
I, 
I 

EMISSION TEST RESULTS - VOST 

Mil CHAMPION - SHELDON Source: Tall Oil Reactor Veat 
SoUM code: CS-TORV EPN: E41 IN: 7100 CIN: EC30 

i 

Date: 6/20/92 
Compound TORV-T TORV-TC TORV-C Total CS-TORV Conc. 

01s) 01B) ( P d U  PB ( re la4  (ppm) 

TARGET COMPOUNDS 
chloromthnne 
Brommthnne 
Methyla~c Chloride 
AcezOne 
cubon Disulfide 
Chloroform 
Trichiorofluommthnne 
Dimethyl disulfide 
Dimthy1 sulfide 
lodomchane 
I S O O C b C  

n-Hexane 
2 - B ~ b m e  (MEK) 
I ,  I ,  1 -Trichl~rathPne 
Vinyl pce(ats 

BmmodichloromthaDe 
Trichloroethme 
B u u c n C  
Dibromo& 
Tehchloroethene 
Toluene 
Etbylbcllrme 
Styrene 
*Xylene 
m-/pXylme 
A-Pinene 
E-Pineoe 
cumens 

0.432 

0.572 

1.001 
29.503 

4.276 
25.234 

8.347 

0.952 

115.707 
93.741 

10.921 
0.468 
0.866 

0.289 

4.270 
0.151 

0.067 

6.852 

0.439 

2.878 
1.719 

11.35 
0.47 

6.93 I .74 
4.40 0.19 
1.25 1.34 
4.79 29.71 

4.27 
4.43 

25.23 
0.07 

113530.00 54.045 
4680.00 1.184 

17359.90 . 4.910 
1892.00 0.783 

13437.50 4.245 
297089.70 59.816 
42700.00 7.471 
44270.00 11.298 

252340.00 97.685 
670.00 0.113 

0.91 15.24 152381.30 42.497 

0.66 0.03 283.80 0.051 

0.33 0.01 141.90 0.021 

1.39 13910.00 3.631 

118.59 1185850.00 209.309 
95.46 954600.00 168.492 

1 pc mcne 29.108 31.07 310720.00 55.661 

TENTATIVELY 
IDENTmEDcMPDs. 

Bicyclic HC 
Branched HC 
Breached HC 
Breached Peatam 
Cyclic HC 
Branched Butane 
Branched Heptane 
Branched Decane 
BrPllfhed Hexane 
Branched Octadiae 
B u b e  
Cy c I ob u tan o I 
Peatanone 
Pinene-dated cmpd. 
Siloxane 

1.978 1.98 19780.00 

336.094 11.080 347.17 3471740.00 

Pap 1 of 6 CSV0sR.XL.S 12/28/93 1 .2  - 1 



EMISSION TEST RESULTS - VOST 

Mil CHAMPION - SHELDON Sourcs: Tall Oil Reactor Vent 
souroecode: CS-TORV EPN: E41 IN: 7100 CIN: EC30 

Daw 6120192 
~ m p o d  TORV-T TORV-TC TORVC Totd CS-TORV Cox. 

(re) ocg) ( P e w  )cg ( rg ld)  (ppm) 
Subst'd HC 
Trisulfide HC 

SURROGATE STDS 
(% Recovery) 

TolUsabd8 151.3 156.2 97.7 
1.2-Dichl- 67.4 70.8 91.4 
BamaMlb 115.7 117.1 102.2 

NOTES: 
Air Volume = 0.00010 cum. 

Condensate Vol. 43.0 mL 

1.2 - 2 
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Trlangla L.Mr.toriaa of RTP. IK. F I L E  NAME: 88921 SAMPLE I O :  CS-TOW-1-VOST 

601 C.eito1. o r i v a  
Ournu. NC 27713 DATE: 07/20/92 T L I  I O :  57.149.1 

Talapmna: (819) 544-S729 T L I  PROJ I: 21260 ANALYSIS DATE: 07/05/32 

M E T H O O  8 2 4 0 - - ~ 1 t i n  L E V E L  V O S T  ~ U A N T I T ~ ~ T I D N  R E P O R T  

RF F I L E :  88916 0620-i~ r 

iii.i.i..i.i.i.iii=i.iliiiiES.-.-ili.i5i===========:=======:=======:~======~=~========:=:=======:=:==== 

NONE AREA RF SCAN I S 1 0  AUT. Ug CODE OUAN L IMIT  
....................................................................................................... 

1 0 r 0 . 0 ~ h l o r 0 ~ t M m  4146 761 1 I S  

2 C h l 0 r w t M . N  71 '  .4S5 162 1 ,432 E 5 

3 B r m a a t M m  0 ,927 0 1  ,065 NO 5 

4 v iny l  Chloriam 0 . SO6 0 1  ,119 NO 5 

5 C h l o r w t h a m  0 ,737 0 1  ,002 NO 5 

6 Y . t h Y 1 m . N  C h l o r i M  506 2.670 SO6 1 ,572 E 5 

7 Acatona 0 ,460 0 1  ,131 NO 5 

0 Carbon o + a u I f i M  1640 4.939 406 1 1 .001 E 5 

9 1 , l - 0 1 C h l O r O . t H . N  0 1.727 0 1  ,095 NO 5 

10 1 ,I-DlChlorO.thana 0 5.340 0 1  ,011 NO 5 

11  t r a n a - l . 2 - D i c n l o r w t h a m  0 2.590 0 1  ,023 NO 5 

12 Chlorolorm 59630 6.093 700 1 29.S03 D 5 

13 l 1 2 - O i c h l o r W t h . M  0 2.676 0 1  .023 NO 5 

4 3  Tr ichloro~1Wromath.m 0 1.099 0 1  ,055 NO 5 

47 c ia -1 ,2 -OichlorwtMna 0 3.264 0 1  ,010 NO 5 

57 A l l y l  chlorida 0 1.362 0 1  .a44 NO 5 

62  I l i u t h y l  d ~ a u l C i 6 .  7438 5.245 10S4 1 4.276 E 5 

63 oln* thyl  SUlC10. 15180 1.814 497 1 25.251 D .5 

6s  1odosutM.N 0 3.230 0 1  .019 NO 5 

66 1SOOCt.M 0 10.516 0 1  ,006 NO 5 

66 Tart-0utyl  m t h y l  m t h r  0 4.492 0 1  ,013 NO 5 

69 Vinyl  Ormid. 0 1.157 0 1  ,052 NO 5 

70 n-Naxana 7184 2.S94 646 1 8.947 o 5 

1 4  1 . 4 - 0 i f l ~ 0 r 0 b a n z a m  

15 2-0utuona 

16 l , l , l - T r i c h l o r w t M m  

17 Carbon Tatrachlor id .  

10 Vinyl  AcaUta 
19 0romodi~hlorwathana 

20 1.2-Oichloropropu* 

21 C i a - l , 3 - O i C h l o r o D ~ m  

22 T r i c h l o r m t h n m  

23 O i b r o o o c h l o r o r t h w  

2 4  1 , 1 , 2 - T r i c h l o r M l U n m  

25 0anz.m 
26 t r m a - 1 . 3 - D i C l l l o r a p ~  

27 Brollofora 

54 1 , 4 - O i ~ l o r o - 2 - B u t a m  

I 
I 
I 
I 
I 60 o + b r ~ ~ ~ . t n a n a  

20 ChloroMn2aM-d5 

29 4-Mathyl-2-Pantman 

30 2-Hexanona 
31 Tetrachlorwthf !m 

33 701rU.N I 34 ChloroBanzana 

27071 

0 
0 
0 

0 
0 

0 

0 

0 

0 
0 
0 
0 
0 
0 

0 

,022 
.551 

,493 

.543 

.e31 

. so9 

,616 

,408 

,456 

,300 
1.04s 

.ss9 

.22s 

.007 

,221 

090 

0 

0 

0 

0 

0 
0 

0 
0 

0 
0 

0 
0 
0 

0 
0 

14  

14 

1 4  

14  

1 4  

14 

1 4  

14  

1 4  

14  

1 4  

14 

14 

1 4  

1 4  

14 

I S  

.423 NO 

,017 NO 

,019 NO 

,017 NO 

,015 NO 
. O l e  NO 

.015 NO 

,019 NO 

, 020  NO 

,031 NO 

,009 NO 

,017 NO 

, 0 4 1  ND 

,106 NO 
,042 NO 

5 
5 

5 
5 

5 

5 

5 
5 

5 

5 

5 
5 

5 
5 

5 

29ss5 1327 26 I S  

0 ,200 0 28 .042 NO 5 
0 ,162 0 28 ,051 NO 5 

0 ,292 0 20 ,029 ND 5 

1306 ,573 1099 20 ,952 E 5 

0 ,896 0 26 . 012  ND 5 

1.2 - 3 
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TRIANOLE LAEORATORIM O f  RW, INC.  F I L E  NIWE: 88921 SAMPLE I D :  CS-TORV-1-VDST 
801 C-itola Drivm DATE: 07/20/92 0620-1A T 

D U r h u ,  NC 27713 T L I  PROJ S :  21260 T L I  I D :  57.149.1 
Tmlmohone: (9le) 544-1729 ANALYSIS DATE: 07/05/92 

1 PINENE RELATED CWPOUND 
2 PINENE RELATED C W W U N D  
3 PINENE RELATED CWPOUND 
4 PINENE RELATED C W O U N O  
5 PINENE RELATED CMPOUND 
6 PINENE RELATED CWPOUND 
7 PINENE RELATED CWPOUNO 
a PINENE RELATED CWPOUND 
9 PINENE RELATED C W P W N O  

10 PINENE RELATED MUPWND 

1669 
1575 
2107 
1822 
1716 
2008 
1492 
1778 
1621 
1601 

610860 
643330 
231832 
207156 
200327 
113681 
92969 
77291 
32816 
26045 

1327 
1327 
1327 
1327 
1327 
1327 
1327 
1327 
1327 
1327 

12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
(2.50 
12.50 

111.857 
86.744 
31.980 
za. 576 
27.634 
15.682 
12.825 
10.662 
4.541 
3.593 

INTERNAL STANDARD I S  SCAN I S  AREA I S  IO 

BrOaOCnlorOUthUY 
1,4-OilluoroMnra~ 
Chlorobmnzmnm-d5 

781 30626 1 
891 62581 14 
1327 90616 28 

1 .2  - 5 



____________-___________________________-----------------------. 
1 8 r a w C h l o r O Y t h U U  3718 
2 C h l 0 r m t h . M  1609 ,495 
3 n-tlnnm 128 .927 
4 v i n y l  Chlorid. 0 . SO8 
s C h l O r O t f u f m  0 .737 
8 Y . t h Y l W U  Chlorid. 688 2.670 
7 PUtW 0 ,460 
6 Carwn OisuIfid. 424 4.939 
9 1 ~l-OichloromthmM 0 1.727 

10 1 , l - O i C h l O r w t h a M  0 5.348 
11 t r a n s - 1 . 2 - O i c n l o r w t h e r u  0 2.590 
12 Chloroform 0 6.093 
13 1 , 2 - ~ i C h l o r O a t h s r u  0 2.878 
43 T r i c h l o r o T l u o r c J n t l n n m  1348 1.098 
47 C i m - 1  r 2 - O i c ~ l o r w t h e r u  0 3.284 
57 A l l y 1  C h l o r i d .  0 1.382 

62 O i n t h y l  d i s u l T i d .  238 5.245 
83 O i n t h y l  8 u l T i d .  0 1.814 
8s Iodoaatn- 84 1.230 
88 1300Ct.M 0 lO .S l6  
68 T a r t - h t y l  -thy1 other 0 4.492 

69 V i n y l  aro l id .  0 1.157 
70 n-naxan 5290 2.s94 

14 1 , 4 - O i f 1 w r o D a n z m ~  
15 2-But.nOM 
18 1 ,l . l - T r i C h l o r w t h u m  
17 Carbon T a t r a c h l o r i d .  
18 V i n y l  Acmtata 
19 B r O I Y l i c h l o r o n m t h a r u  
20 1 .2 -O ich lo rop ropuw 
21 c i a - l . 3 - 0 i c n l o r 0 p m p . ~  
22 T r i c h l o r w t h e m  
23 O i b r O W C h l o r m m t n u m  
24 1 , 1 . 2 - T r i c h l o r o m t t u ~  
25 bnzmna 
26 t r a n s - t  , 3 - O i s k l o r o p ~  
27 B r w f o r n  
54 l , 4 -O ich lo ro -2 -hu tmM , 

60 O i b r O m o w m t h M m  

28 ChlOrObenXaM-d5 
29 4 - M a t h y 1 - 2 - P a n f . ~ ~  
30  ~ - H ~ X W I Y  

31 T m t r a c h 1 o r w t h . M  

34 ChlorOMnzmna 

33 T O l W M  

23893 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

.022 

. ss1 
,493 
,543 
.631 
,589 
,818 
.488 
. 4 S 6  

.300 
1.045 
. ss9 
.22s 
.087 

. 2 2 l  

.-_______________----------------------- 
782 1 I 9  
180 1 10.BZl 0 5 

288 1 . 488  E 5 
0 1  .132 NO 5 
0 1  ,081 NO 5 

570 1 .eo6 e 5 
0 1  ,146 NO 5 

488 1 ,289 E 5 
0 1  ,039 NO 5 
0 1  ,013 NO 5 

0 1  ,026 NO 5 
0 1  . O l l  NO 5 
0 1  ,025 NO 5 

387 1 4.127 E 5 
0 1  .021 NO 5 
0 1  ,049 NO 5 

1055 1 ,151 E 5 
0 1  .037 NO 5 

490 1 .087 E 5 
0 1  ,008 NO 5 
0 1  .015 NO 5 

0 1  ,058 NO 5 
84s 1 6.8S2 0 5 

892 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

14 

14 
14 
14 
1 4  

14 
1 1  
14 
14 
14 
14 
14 
14 
14 
14 
14 

I S  
,483 NO 
,019 NO 

,021 NO 
,019 NO 
,017 NO 
.019 NO 
.017 NO 
.022 NO 
.O25 NO 
.035 NO 
.010 NO 
.019 NO 
. 047  NO 
.122 NO 
,048 NO 

5 

5 

5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 

28220 1327 28 I S  
0 .zoo 0 28 . 048  NO 5 
0 . 1 62 0 28 ,059 NO 5 

0 ,292 0 28 .033 NO 5 

527 .573 1102 28 .43B E 5 

0 .E96 0 28 .014 NO 5 

1.2 - 6 
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1 
1 
91 
1 
m 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 



I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 1 . 2  - 7 



I' 
I 

NWL: 00822 s w L e  ID: CS-TORY. vmr 

I 801 rao i to ia  Drivm DATE: 07/20/92 0820-11 TC 
D U r k u ,  NC 27713 T L I  PRDJ S: 21280 T L I  I D :  57.14B.2 
Talapnon.: (919) 544-5729 ANALYSIS DATE: 07/05/82 

782 28308 1 
092 55072 14 

1327 78970 28 
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1 Broaochlorouthaw 

3 Brmmthahm 
4 Vinyl  Chloridm 

5 ChlOromtllaW 

6 Mmthylmw Chloridm 

7 Acmtom 

8 Carbon Oiaulfidm 
9 1 . l - D i c h l o r ~ t h a w  

10 1.1-0iChlorMthu-m 

1 1  trans-l,2-Oichloromthaw 

12 Chlorolom 

13 1 ,2 -0 iChlorMthun 

43 T r i c n l o r o f l u o r ~ t h a r u  

4s Acrolain 

46 A c r y l m i t r i l m  

47 c i a - 1 . 2 - O i C h l o r M t N w  

52 1.3 Oichlorobmzmw 

57 A - P i M W  

62 O i c h l o r O d i f l u o r m t h u n  

83 Oiamthyl d i a u l f i d a  

6S Ethyl  mathacrylata 

86 Ioeomathum 
68 P-cyarm 

O S  T a r t - B a y 1  rmthyl m t h m r  
70 Vinyl  B r m i d a  

71 n-HmxaM 

2 C h l 0 r m t h . w  

14  1,4-0iCluoroban~anm 

1s 2 - 0 u t . m  

16 1,1,l-TriChloromthu). 

17 Carbon Tatrachlor iO.  

18 Vinyl  Acatata 
1% nr-odicnlor- 
20 1 , 2 - 0 i c h l o r w r a p u n  

21 c i a - 1 , 3 - O i c h l o r w r o p m  

22 TrichlorMthmw 
23 Dibromochlorometham 

24 1.1.2-Trichloromthu). 

25 Benrana 
28 t r a n s - l . 3 - D i c h l o r o o r ~ n a  

21 B r o M l o r n  

S4 1 ,4  0ichlorob.nrmna 
60 C u N n m  (iaoprooylamzmn.) 

28 ChloroMnZana-d5 

29 4-Mathyl -2 -Pmtanw 

30 Z - n a x a m  
31 Tatrachloromthaw 

lS12 

0 
0 
0 
0 

ss4 

379 

29s 
0 

0 
0 

779 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 

0 
0 

0 
ss 

8633 

0 
79 

0 

0 
4 s  
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 

10422 

0 
0 

0 

760 1 

1. S47 0 1  

1.347 0 1  

1.805 0 1  

1.362 0 1  

2.091 SB8 1 

2.2S2 S29 1 

6 .160 SO6 1 

1.692 0 1  

4 . 4 S O  0 1  
1.963 0 1  

4.2s4 799 1 

3.706 . 0 1 

1.155 0 1  

.32s 0 1  

,960 0 1  

2.217 0 1  

2.435 0 1  
,972 0 1  

4.421 0 1  

2.286 0 1  

1.825 0 1  
13.365 0 1  

5.355 0 1  

1.467 0 1  

4.065 0 1  

1.578 667 1 

313 1 4  

.097 0 1 4  

.69S BOB 14 

. SO7 0 14 

1.423 0 14 

,790 1013 14 

.a11 0 1 4  

.EO6 ' 0 14 

.472 0 14 

,540 0 14 

.s37 0 1 4  

1.814 0 14 

,888 0 14 

,357 0 14 

.313 0 14  

,371 0 14 

13S6 28 
,800 0 28 
.s90 0 28 
,342 0 28 

IS 
.34 NO 

. 3 9  no 

.29 NO 

.36 NO 

8.93 E 
4 . 4 0  E 
1 .2s E 

.31 NO 

. 1 2  ND 

.27 NO 
4.7% E 

.14  Nn 

. 4 5  No 
1 . S S  NO 

.53 NO 

.24 NO 

.21 NO 

.54 NO 

.12 NO 

.25 NO 

.23  NO 

.04 NO 

.10 NO 

.36 NO 

.13 NO 

. 9 1  E 

I S  
1.1% NO 

.68  E 

.23 NO 

.08 NO 

.33 E 

.14 NO 

.13 NO 

.25 NO 

.21 NO 

.L2 NO 

.07 ND 

.13 NO 

.32  NO 

. 3 7  NO 

.31  NO 

1s 
.12 NO 

.16 NO 

. 2 8  NO 

10 

10 

10 
70 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
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Section 1.3 Qualiry Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration emr ,  sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data a~ summarized in tabular form on the following pages. 

Total Hvdrocarbon TTHC) bv M25A 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration c w e  was then used to recalculate the concentration of 
each standard. The percent e m r  is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic Conmounds bv Ml& 

The calibration curve was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a l i e  blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from thrce standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

1 . 3  - 1 



SOURCE cs-'rot=tv 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

W R R  COEFF 

-54.0 3.E 
3.0 2.2 

347.0 6 . r  
1490.0 -1.1 

0.9952 

W2W92 
%ERR ?E!? __._._ _ _ _ _  * - _ _  __. _ _ _  

-1 60.0 11 .o 
76.0 -1 .o 

452.0 14.0 
1473.0 2.2 

0.9771 

2. PROPANE LINE RECOVERY 

DATE 6/17/92 I DATE 6/20/92 
................................................................................................ INST LINE KREC ilNST LINE SCREC 
BEFORE 1508.0 1308.0 86.7O/o: 1508.0 1308.0 86.7-A 
AFTER 1508.0 1308.0 86.7%: 

3. LINE BLANK 
6/17/92 6/20/92 

I 
D 
I 
I 
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I 
I 

I 
I 
I 
I 

1.3 - 2 



1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 

ethanol 52.0' 42.3 81.4% 
acetone 41.6 34.3 82.4% 
isopropanol 39.9 38.4 96.4% 
dimethyl sulfide 9.1 i 8.4 92.3% 

SOURCE CS-TORV 

32.9 63.3% 
33.1 79.6% 
34.5 86.4% 

8.3 91.2% 

THEOR A %REC 1 %REC 
................................. .._.._._" ""."""_" -... .. .- 1 1  ....... "-..-.--.7-.-"-..".- 
BEFORE 36.01 31.6 87.8%; 35.9 99.7% 
AFTER 36.01 35.3 98.1%/ 29.8 82.8% 

3. METHANOL LINE RECOVERY 
6120192 i 611 7/92 i 

BEFORE . I " '  10.0 11.1 111.0% 
GC LINE %REC /GC LINE %REC ......................... --.-.__.._.... .... .--- ....--.........-.-.-.. _-.-̂ -"--__"I-..-..--- 

AFTER 10.0 11.1 l l l .O%l 17.4 16.6 95.4% 

4. LINE BLANK 

BEFORE FHA2007 FHA201 0 
AFTER FHA2010 tFK82016 

'Not performed 

1 [_____I_______ FILE REF _______ ------ ................... ............................................................................................... ............... .... ".-"""...-"" .... ""...""-."."-_. 
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SOURCE CS-TORV 

OUALITY CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION 

ANALYTE LO MED HI CORR 
4 

I__ .... ""1-."1." .-.- " " " " " " E . " J P " E "  ..-- Pl?L!!!-.-" ._.- COEFF 
6/17/92 

hydrogen sulfide 3.1 5.9 9.5 1.Oooo 
methyl mercaptan 2.0 5.5 8.0 1.0000 
dimethyl sulfide 3.9 7.6 12.2 1.0000 
carbon disulfide 1.2 2.4 3.0 1.0000 
dimethyl disulfide 1.7 3.3 5.3 1.0000 

6120192 
hydrogen sulfide 3.1 5.9 9.5 1.0000 
methyl mercaptan 2.0 5.5 0.0 1.0000 
dimethyl sulfide 3.9 7.6 12.2 1.0000 
carbon disulfide 1.2 2.4 3.0 1.0000 
dimethyl disulfide 1.7 3.3 5.3 1.0000 

Calibration from 6/16/92 checked and used 

1.3 - 4 
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Section 1.4 Process Operating Data 
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The tall oil plant employs a batch process. Soap and sulfuric 
acid are pumped to the reactor. After soap addition is completed, the 
acid pump continues to operate until the pH of the solution reaches 
3.3, at which time the acid pump is shut off. The reactor temperature 
is then increased to 215OF. At the completion of the reaction, the 
content is allowed to separate in'the reactor and later pumped to the 
wet oil or spent acid tank. Brine from the spent acid tank is 
neutralized and sent to the recovery furnace for chemical recovery. 

The vent gases from the reactor, the wet oil tank and the spent 
acid tank are collected and scrubbed with white liquor in a packed 
scrubber. These gases are ultimately discharged to the air through 
the smelt dissolving tank vent. The scrubber is 10 ft tall and 3 ft 
wide. 

ative Process Condition% 

Production rate : 1400 tons/month (50 .tons/batch) 
Cooking time : 2 hours 
Acid/oil ratio : 360 lbs of acid/ ton of crude oil 
Scrubber type : Packed scrubber 

I 
I 
I 
I 

. 
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SECTION 2 

BLACK LIQUOR OXIDATION VENT 

(CS-BLOV) 

Section 2.1 Emission Test Results - VOC 

Section 2.2 Emission Test Results - VOST 

Section 2.3 Quality Control Results 

Section 2.4 Process Operating Data 
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SECTION 2 
BLACK LIQUOR OXIDATION VENT 

(CS-BLOW 

The Black Liquor oxidation Vent was tested on two Werent days for volatile orgsnic 
compounds by MZA, M16, M18 and VOST. 

Figures 2.1 and 2.2 present the THC a n &  for the test periods on 6/10/92 and 6/16/92. 
Emissions averaged 100 ppn. generally ranging from 80 to 120 ppm. 

Volatile Oman& Com~oumb (M16 and MI(U 

Table 2.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 2.1 is a tabulation of the data. The volUmeaic flow was measwd during 
sampling with a pitot tuk. Of the M16 target compounds, only carbon disulfide was not 
present. The major components of the emissions were methanol and acetone. Also, m-p 
Xylene appeared in only One analysis. 

Table 2.2 summarizes the result of the VOST sample collected on 6/10/92. Section 2.2 
tabulates the results for target compounds. The Tentatively Identifled Cornpounds (TICS) arc 
summarizcd in Section 2.2 only. Tbe VOST analysis is unemely sensitive and is used here 
to confirm the identity of target compounds identified in Method 18, as well as attempt 
identification of other organic compounds which may be present, the TICS. Of the target 
compounds the predominant components were acetone. dimethyl sulfide, dimethyl disulfide, 
and 2-butan0~ (MEK). 

voc o u v  

The VOC quality mtrol data am tabulated in Section 2.3. An explanation of the data 
is included in rho section. Quality control results for other paremeters am included with the 
data summary in the section referenced. 

Section 2.4 includes the process operating data as recorded and provided by mill 
personnel. 

2 - 1  
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TABLE 2.1 SUMMARY OF VOC RESULTS 

Mill: CHAMPION--ON SOUFX: Black Liquor OXiJatim Vent 
S o u r c ~  Codc: CS-BLOV T*n Daos: 6/10/92 6/16/92 
FIN: 5000 m. . m  E35 

Vdumetrk Flow W. 
m & 4 x M ! w  RL 

u ,  -w I.? 0. I 
ND 4, 0.X 0.1 
Aî  63 6.2 0 1  
ND ND ND 0. I 

2-Bubu~ac ND ND ND 0. I 

mmform ND ND ND 0.1 

Be- ND ND ND 0.1 

B l o m O d i c h l o r o W ~  ND ND ND 0. l 

Tolome ND ND ND 0.1 
Ethyl benocne ND “D ND 0.1 

m-. pXykne ND 0.1 

+Xylene ND 0.1 
CUmCW ND ND ND 0.1 

ND ND ND 0.1 
0. I 

nlph.-pineoe 
ND ND ND 

3-c.rms ND ND ND 0. I 
betbplams , 

TaprwW-d) 0. I 
F-CYmm ND ND ND 0. I 

Method 16 Plm Method 18 Data 

-Not Detecccd 
D L - D e t d m W  

2 - 4  



. TABLE 2.2 SUMMARY OF VOST RESULTS 

Sounr: Black Liquor Oxidadw Vent 
Tul Dates: 6/10/92 

Mill: CHAMPION-SHELDON 
Source Code. CSBLOV 
FIN: 5000 m E 4 0  CIN: pN5005 

TIME 1500 

Yolumetrk Flow Data 

Stack Temperam. OF 81 

Volumebic Flow Rate. x IO' DSCFM 3.8 

Process Operaatq condwaas 

Productioll Rate. QPM 222 

0.092 

0.m 

0.032 

1.756 

0.328 

o m 2  

0.005 

2.127 

1.271 

0.189 

0.883 

B~OdiChlorOmemUr 0.001 

Trichlometham O.Oo0 

Dibmmoadmm 0.001 

Ethylbe- 0.001 

o-Xylem 0.001 

m-&Xylem 0.004 

Benzene 0.016 

T o l w  0.037 

Styrmc 0.003 

A - m  0.039 

8-pinme 0.017 

0.007 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Black Liquor Oxidation Vent FIN: 5000 
Source Code: CS-BLOV Date: 6/10/92 EPN: E35 CIN: 

Run I RIM 2 RIM 3 Average 

CALCULATED RESULTS 
Beginniq Time 1321 I821 I921 

Flow Data 
Stack Temperature. "F S I  (I1 

Oxygen Concentntion. % 20.8 20.8 
Carbon Dioxide Concentration, % 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 4. I 4.1 
Volumetric Flow Rate, x10-3 DSCFM 3.8 3.8 

Moisture Content, 5% 4.0 4.0 

Process Operating Conditions 
Production Rate, GPM 

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Methyl mercaptan 

Dimethyl sulfide 

Cnrbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rate. l b k  

Concentntion, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 

Methyl mereaptan 

Ethanol 

Acetone 

2-Ropnnol 

222.0 

19.5 
0.4 

13.7 
0.4 

7.4 
0.3 

0.5 * 
0.1 * 

4.6 
0.3 

222.0 

13.5 
0.3 

23.4 
0.7 

2.0 
0.1 * 

0.5 * 
0.1 

2.8 
0.2 

74.7 
I .4 

0.7 
0.1 * 

IO. 1 
0.3 

0.5 * 
0.1 * 

222.0 

16.5 
0.3 

18.6 
0.5 

4.7 
0.2 

0.5 * 
0.1 * 

3.7 
0.2 

14.1 
I .4 

0.7 
0.1 * 

10. I 
0.3 

0.5 * 
0.1 * Emission Rate,.lblhr 

2 . 1  - 1 
Onc or mre values were l eu  ltun h e  detection limil. 



EMISSION TEST RESULTS - VOC E 
Mill: CHAMPION - SHELDON Source: Black Liquor Oxidation Vent FIN: 
source code: CS-BLOV Date: 6/10/92 EPN: E35 CIN: 

2 . 1  - 2 
Om or mom vduer w e n  l e u  l iua he detection limit. 

Run I Run 2 Run 3 Average 

Dimelhyl sulfide 
Concentration, ppmvd 
Emission Rate. I b h  9. 

O'I * I 
O'I * (1 
O'I * rn 

'4, 
I 
I 
I( 
I 
1 

Concentratioo, ppmvd 0.5 * o.5 . j 
Concentration, ppmvd 0.5 * 0.5 * 1 
Concentration, ppmvd 0.5 * 0.5 * I 

2-Butanone 
Conceotration. ppmvd ' 0.5 * 0.5 * 
Emission Rate, I b h  0.1 * 

Concentration. ppmvd 1.0 * 1.0 * 
Emission Rate. I b h  0.1 * 

Chlomfom 

Benzene 
ConcCntration, ppmvd 0.5 * 0.5 * 
Emission Rw. I b h  0.1 * 

Concentration, ppmvd 1.0 * 1.0 * 
Emission Rate. l b h  0.1 * 0.1 * 

Concentration. ppmvd 
Emission Rate, I b h  

Bromodichlommethane 

Dimethyl disulfide 

Toluene 
Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate, l b h  0.1 * 0.1 * 

Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate. I b k  0.1 * 0.1 * 

Concentration. ppmvd 0.5 * 0.5 *. 
Emission Rate, I b k  0.1 * 0.1 * 

Concentration, ppmvd 0.5 0.5 * 
Emission Rate,,lbk 0.1 * 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate. l b h  0.1 * 0.1 * 

Ethyl benzene 

. m-, pXylene 

0-Xylene 

Cumene 

alpha-Pinene 

Emission Rate, I b k  0.1 * 0.1 * 
beta-Pinene 

Emission Rob, I b h  0.1 * 0.1 * 
3-Came 

Emission Rate, l b h  0.1 * 0.1 * 

Concentration. ppmvd 1.9 1.9 1 
Emission Rate, I b h  0.2 0.2 

Terpenes (Umpecified) 

I Pap 3 of I6 EIBL0V.XL.S I l / 3 O N ?  



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Black Liquor Oxidation Vent FIN: 5000 
source code: CS-BLOV Date: 6/10/92 EPN: E35 CIN: 

Run I Run 2 Run 3 Average 

pCymene 
Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate, lblhr 0.1 * 0.1 * 

Knowm ils Carbon' 

Unknownr as Carbon 

Sum M18 BS Carbon, lblhr 1.2 1.2 
Unknown Compounds 46 of Total 8.5% 8.5% 

Total Hydroearborn 

Concentration. ppmvd 153.2 153.2 

Concentration. ppmvd 14.3 14.3 

Method 25A Data 

Conczntration, ppmvd BS C 162.5 99.0 115.6 125.7 
Emission Rate, lblhr BS C 1.2 0.7 0.6 0.9 

COMMENTS : 

MI8 run I for 6/10/92 WM rsjectcd because it was not consistent 

M I 6  hydrogen wlfidc md mahyl menplan valuu for 6/10/92 

Mclhyl mercaptan valuu for 6/16/92 were saturated for runs I .  2. and 3.  
MI8  run 3 for 6/16/92 WIU rcjeclcd because it WBY nut consistent 

with other GC injections. 

were saturated for run( 1 and 3. 

with other GC injections. 



EMISSION TEST RESULTS - VOC c 
Mill: CHAMPION - SHELDON Souw: Black Liquor Oxidation Vent FIN: 
source code: CS-BLOV Date: 6/16/92 EPN: E35 CIN: 

I 
P 

Run I Run 2 Run 3 Averaye 

CALCULATED RESULTS 

Flow Data 
Beginning Time 1351 1551 165 I 

Stack Temprrature. 'F I os 105 
M O I S N ~  Content, % 8.0 

Carbon Dioxide Concentration. % 0.0 0.0 
Volumetnc Flow Rate. ~ 1 0 ~ 3  ACFM 
Volumetnc Flow Rate. x10-3 DSCFM 

Oxygen Concentration. !& 20.8 2::: 

4.9 
4.2 

Process Operating Conditions 
Production Rate. GPM 

Hydmgen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, lblhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methnnol 

Concentration. ppmvd 
Emission Rats. lblhr 

Concentration. ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rate, lblhr 

Methyl memptnn 

Ethanol 

Acetone 

2-Ropanol 

222.0 

2.8 
0.1 * 

21.4 
0.7 

2.2 
0.1 * 

0.6 
0.1 * 

8. I 
0.5 

83.2 
1.7 

0.5 * 
0.1 

3.7 
0. I 

222.0 

2.3 
0.1 * 

20.5 
0.6 

2.1 
0.1 * 

0.6 
0.1 * 

8.2 
0.5 

88.9 
1.9 

0.5 * 
0.1 * 

7.2 
0.3 

0.5 * 

222'o I 
222.0 

::; * 
2.2 
0.1 * ' 

20.0 20.6 
0.6 0.6 1 
2.4 
0.1 

1.4 0.9 
0.1 * 0.1 * 1 
5.2 7.2 
0.3 

0.4 'I 
86.0 p 

1.8 

1. 
O . j  0.1 * * c 
0.1 j.'l 1 
0.1 * 

Concentration, ppmvd 0.5 * 
Emission Rate, lbilu 0.1 0.1 * 

I Rpo 6 of 16 EIBLOV.XLS 1?/30+J: 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Black Liquor Oxidation Vent FIN: 5000 
source Code: CS-BLOV Date: 6/16/92 EPN: E35 CIN: 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, lbihr 

Concentration. ppmvd 
Emission Rate, Ibihr 

Concentration. ppmvd 
Emission Rate, lbihr 

Concentration. ppmvd 
Emission Rate. Ibihr 

Bromodichloromethane 
Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate. Ibihr 

Concentration. ppmvd 
Emission Rate. Ibihr 

Concentration, ppmvd 
Emission Rate, lbihr 

Concentration. ppmvd 
Emission Rats, lblhr 

Concentration, ppmvd 
Emission Rate. lbihr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, lblhr 

Terpenes (Unspesified) 
Concentration. vvmvd 

2-Butnnone 

Chlorofonn 

BeN.em 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

+Xylene 

Cumene 

alpha-Knene 

beta-Pinene 

3-Carene 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

1.1 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

13.3 
0.9 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

1.5 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

1.0 

0.5 * 
0.1 * 

1 . 1  * 
0.1 * 

0.5 * 
0.1 * 

1 . 1  * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

6.8 
0.5 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 ' 

1 . 3  
Emission Rate, . Ibk 0. I 0.1 * 0 .  I - 

Om or mom vdues w e n  l e u  Uun Ihc deaclion linlil. 2.1 - 5 P.po7of I6 EI8LOV.XLS 12130,~:  



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Black Liquor Oxidation Vent FIN: So00 

-I 
1 

O'I * ,I 

,I 
Emission Rate, Ib/hr as C 0.9 1 . 1  1.4 1 . 1  1 

Source Code: CS-BLOV Date: 6/16/92 EPN: E35 CIN: 

Run 1 Run 2 Run 3 Average 

pCymene 
Concentration, ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rate, l b k  0.1 * 0.1 * 

Icllowm Bs Carbon 

Unknowm BS Carbon 

Sum MI8 as Carbon, lblhr 3.9 1.0 2.5 

Concentration. ppmvd 162.1 124.3 143.2 

Concentration, ppmvd 341.2 1.7 171.5 

Unknown Compounds % of Totnl 67.0% 1.4% .34.6% 

Total Hydroearborn 
Method 25A Data 

Concentration. ppmvd BS C 115.2 138.0 172.8 142.0 

COMMENTS : 

M18 run I for 6/10/92 was rejected because it was not consistent 

Ml6 hydrogen sulfide and methyl mercaptan values for 6/10/9? 

Methyl mercaptan valued for 6/16/92 w e n  saturatui for runs I .  2 .  and 
M18 run 3 for 6/16/92 waa rejected bmuse it was not consistent 

with other GC injections. 

wre fatumted for Nns 1 and 3. 

with other GC i n j c F l i O N .  

2 . 1  - 6' Om or mom values mom ku dun the dckction l i d .  

I 
I 

1 
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Seaion 2.2 Emission Test Results - VOST 



EMISSION TEST RESULTS - VOST 

Mill CHAMPION -SHELDON Sourcr: Black Liquor Oxidation Vent 
S o U M  code: CS-BLOV EPN: E40 FIN: 5000 CIN: ,PN5005 

Data: 6/10/92 
~ 

Compound BLOV-T BLOV-TC BLOVC T O I ~  CS-BLOV COOC. 
0 (C8) g (re/&) ( m) 

TARGET COMPOUNDS 
ChlomnuAane 0.370 0.37 193.72 0.092 
BrolWmethPnc 0.014 0.01 7.33 0.002 
Mrchylene Chloride 0.157 0.022 0.92 0.22 114.43 0.032 
Ad000  5.546 0.169 55.56 8.10 4242.97 1.756 
Carbon Disulfide 1.962 0.009 0.34 1.99 1039.59 0.328 
Chloroform 0.027 0.045 3.17 0.21 109.06 0.022 
TrichloroflwromethPDe 0.037 0.017 0.05 28.27 0.005 
Dimthyl disulfide 11.042 2.806 48.09 15.92 8332.92 2.127 
Dimthyl sulfide 6.076 0.006 4.43 6.27 3284.03 1.271 
Iodomethsnc 
IwmCkMe 
O-H~XMC. 0.672 0.621 1.29 6?6.% 0.189 
t-B~kM00e (MEK) 4.108 0.334 14.32 5.06 2648.04 0.883 
I ,  I ,  1 -Tri~hl~mathpne 
Vinyl ncotnce 
Bromodichloromothane 0.27 0.01 6.08 0.001 
Trichloroethew 0.004 0.00 2.09 0 .m 
B-o 0.102 0.10 53.40 0.016 
DibromomstbPas 0.42 0.02 9.46 0.001 
Tetnchloroetheoe 
Toluene 0.253 0.016 0.27 140.84 0.037 
Ethylbuueno 0.010 0.001 0.01 5.76 0.001 
Stymo 0.020 0.004 0.02 12.57 0.003 

m-/p-Xylme 0.023 0.004 0.17 0.03 17.% 0.004 
A-PinC50 0.3% 0.031 0.43 223.56 0.039 
B-PinC50 0.167 0.014 0.18 94.76 0.017 
cummo 

0-Xyleao 0.007 0.01 3.66 0.001 

f l y -  0.073 0.07 38.22 0.007 

TENTATIVELY 
IDENTIFIED CMPDS. 

Bicyclic HC 0.760 0.76 397.91 
Branched HC 0.219 0.22 114.66 
Branched HC 
Branched Pentan0 
Cyclic HC 0.273 0.27 142.93 
Branched Bu(PD. 

Branched Dsune 0.008 0.01 4.19 
Branched Hexane 0.020 0.02 10.47 
Braoched Octndimo 
Buteao 0.010 0.01 5.24 
Cyclobulpnol 0.618 0.062 0.68 356.02 
Pentanon0 0.126 0.006 0.52 0.15 80.82 
Pineoa-rel.Lrd cmpa. 

Braochcd Hoptam 0.004 0.00 2.09 

2 . 2  - 1 PIP J of 6 CSVosTz.xLs W i P 2  



I 
Mill CHAMPION - SHELDON Source: Black Liquor Oxidptroa Vent 1 

Date 6/10/92 I 
I 
1 
I 
I 
1 
I' 

EMISSION TEST RESULTS - VOST 

sourca code: CS-BLOV EPN: E40 FIN: SO00 CIN: .PN5005 - 
Compound BLOV-T BLOV-TC BLOVC Total CS-BLOV Conc. 

(Ira ols) ( P m  P8 ( I r g l W  (ppm) 

Siloxane 1.047 0.156 1.20 629.84 
Subst'd HC 0.289 0.032 0.40 0.34 177.07 
Trisulfide HC 3.789 0.326 4.12 2154.45 

SURROGATE STDS 
(9% Recovery) 

TolueclbdE 102.1 99.8 100.6 
1.2-DichlomlhPna-d4 91.2 14.5 81.9 
Buuccld6 98.1 108.7 101.6 

-T=TCDPX Ar Volums = 0.00191 cum. 

C 0 CondcaPoto Condeassto Vol. 43.0 mL 

NOTES: 

-TC -T r?~x lCbnd 

2 . 2  - 2 



Triangla Laboratorie8 of RIP. Ine. FILE NAME: Hli957 SAMPLE 10: CS-BLOV-1V~T-0810-1A 1 
801 Caoitola Dr ive  RP FILE: HH9S3 T L I  10: 57.74.4A 

ournu. NC ~ 7 7 1 3  DATE: 07/27/92 ANALYSIS DATE: 06/18/92 

T~leDhc+m: (919) S444729 T L I  PROJ I: 21159 

' 4 e T M O O  8 2 4 0  Q U A N T I T A T I O N  R E P O R T  
if:=i===.i==.=a=====.D..i....i.iS.....i.=*~~a==*:=~*==========8===:====a=:==:~=======aa===~~a~=====x==:=:==== 

NAME AREA RP SCAN I S I D  AUT, ug CODE WAN LIMIT ............................................................................................................. 
1 E r o o o c h l 0 r o l t h . n  6133 774 1 XS 

2 C h l o r m t h a m  0 1.lSZ 0 1  .001 NO .os 
3 Ercaometham 0 1.405 0 1  . O O l  NO .os 
4 Vinyl  Chloridm o i .nzo 0 1  . O O l  no .os 
S C h 1 o r a t h . n  0 1 . 4 1 0  0 1  .001 NO .os 
8 Methylem Chloride 73Sl 1.903 581 1 . lS7 D .os 
7 Aeetolu 55742 .3SS 523 1 s.s4a e ,os 
8 Carbon D i w l f i d .  238808 4.998 so0 1 1.982 c .os 
9 l , l - O i c h l ~ t k . r ,  0 1.551 0 1  .OOl  NO .os 

10 1 , l - O i c h l o r w ~  0 4.728 0 1  .001 NO .os 
11 t r u 1 ~ - 1 , ~ - 0 t c h 1 o a ~ r r r  o z.mn o i .oQl Nn .os 
12 Chlorofom zzs4 3 . 3 ~  793 1 .ot7 e .os 
13 1.2-01chlOrwthum 0 2.2S3 0 1  . O O l  NO .os 
43 T r i c n l o r a f l U o r m U Y I Y  1427 1 . ~ 8 9  39n 1 .037 E .os 
4s Acrolein 0 ,110 0 1  .007 NO .os 
48 A e w l m i t r i l e  0 .470 0 1  .WZ NO .os 

I 
I. 
1 
I 
1 
I 
1; 

I 
I 
I 
I 
I' 
I 
I 
I 
I 
1. 
I 
I 

57 A l l y l  chlorida 
82 O i M t h y l  d i w l f l d e  
63 O i m t h y l  Wl f id .  

8s IDoathvw 
68 I.oostanm 
an Tart-Butyl  mothy1 ether 
69 Vinyl  Bramido 
70 n-naxam 

14 1.4-Oif1uorobonxem 

18 1 ,l , l - T r i C h l o r w t k U I  
17 Car- T e t r M l o r i d e  
18 Vinyl  Acetate 
19 Urol.odishlorMnv* 
20 1.2-0lsh10rogrop.lr . * .. --- - -- 
21 Cie-l.3-Dichlorog- 
22 T r i c h l o r w t h u v  
25 o i a r o w e h l ~  
24 1,1 . 2 - l r i c h l o r o U u r r  
2s nenzerm 
28 trMe-1 ,3-0ichloraproprr 
27 arrmororr 
s4 1,4-0icnior~-2-a- 
80 o i a m a r U u r *  

28 ~ h 1 o r o b ~ x . r r - a 5  
2s 4-MethYl-P-PWf.nay 
30 Z-Hmx- 
31 Tetr .chlorath.r*  
32 1 ,l . Z , Z - T e t r u h l o r a t t u m  
33 T O l U M .  

1s 2-m- 

0 
1204722 

293620 
0 
0 
0 
0 

SS820 

1.070 
4.448 
1.972 
2.290 

13.S23 
3. 828 
1.425 
3.391 

0 
1098 

511 
0 
0 
0 
0 

882 

30480 
ins17 .034 

0 .so3 
0 .403 
0 .S27 
0 .E42 
0 .747 
0 .7s4 
0 .a00 
0 .483 
0 .384 

17707 1.430 
0 .sea 
0 .241 
0 . loo 
0 . 282 

... .. 

907 14 
753 14 

0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 

n4e 14 
0 14 
0 14 
0 14 
0 14 

.001 NO 
11.042 E 
e.078 e 

.001 No 

.OOl  NO 

.001 NO 

.001 ND 

.E72 0 

1s 

. O O l  NO 

.001 NO 

. O O l  NO 

.OOl  NO 

4.108 f 

.mi no - 

.001 Nn 

.OOl  NO 

.OOl  NO 

.OOl  NO 

. l o 2  0 

.OOl  NO 

.OOl NO 

.W2 NO 

.001 ND 

39427 1549 zn IS 
0 . i o n  o 28 .OOl  NO 

1583 . l o 8  1248 28 . O M  0 
0 .371 0 28 .001 NO 
0 .221 0 28 .001 NO 

3s131 .no0 1124 za .2S3 0 

COOES: NO = Not Dmtutaa: 0 a Oetmcted: E m fstimetma: I S  s I n t e r n a l  St.nQ.rd 
2.i - 3 

.- 

.os 

.os 

.os 

.os 

.os  

.os 

.os 

.os 

.os 

.os 

.os  

.os 

.os  
..os 
.os 
.os 
.os 
.os 
.os 
. o s  
. o s  
.os 
.os 

.os 

.os  

.os 

.os 

. o s  

I 



Triangtm Lalmratorimm of RTP. I=. FILE NAME: HMS57 m P L e  IO: ~ - ~ L O V - I V ~ T - O 8 1 0 - 1 ~  

Durham, NC 27713 o m :  07/27/82 ANALYSIS DATE: 08/18/B2 

Tmlmphow: (919) 544-5729 TLI PROJ #: 21159 

M C T M O O  8 2 4 0  Q U I N T I T I T I O N  R E P O R T  

801 Caoi to la  Orivm RF PILE: HI4953 T L I  I D :  57.74.44 

~ ~ ~ = ~ = ~ ~ i i : ~ ~ f ~ ~ ~ i f ~ ~ : : ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 8 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 8 8 ~ 8 8 ~ ~ ~ ~ ~ ~ ~ ¶ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

N W E  AREA RF SCAN ISID PYI, US cooe WAN LIMIT ____________________-------------------------------------------------------------------------------.--------- 
34 Cn lo robanzw 0 .988 0 28 .a01 NO .a i  
35 Ethy lbmzom 809 .so0 1383 28 .oio e .os 
38 StYrnW 3229 1.020 1485 28 . O t O  E .os 
37 O-XylM. 707 .EO8 1480 28 .w7 c .os 
38 m-/p-Xylem 2214 .EO3 1407 28 .023 e .os 
49 l r 2  oich1oroD.n.am 0 .573 0 28 .OOl  NO .os 
50 1 , 2 , 3 - T r i c h l o m ~ r ~  0 . le8 0 28 .OOl  NO .os 
51 1.3 O l O l l o r o D Y I Z ~  0 .798 0 28 .OOl  NO .05 

53 l V 4  O i C h l O r o D . n Z * W  0 ,700 0 28 .Wl  lm .os 
58 A - P i m n  74183 1.187 1549 28 .398 0 .os 
58 8 4 i r m  32704 1.245 1804 28 . l e 7  0 .os 
59 C- (i.ogrwylbmnzmml.) 0 1.415 0 28 . O O l  NO . a i  
84 e t n y i  m thac ry la tm 0 .387 0 28 .001 NO .os 
87 P - C y N m  20028 1.735 1927 28 .073 0 .os 

I 

I 
.I 
I 
I 
I 
1 
I 

41 1,2-OlChlo~thUw-d4 
48 8Mrmm-68 
39 Tolum-d8 

l t 2 2 0  2.008 843 1 .23 0 
47510 1.589 841 14 . 2 i  0 
55733 1.385 1118 28 .28 0 

...... ... .. .. .............. . . . . . . . . . . . . .  ... .... -. - -. ... - .- - ._ - ____ - 

98.1 m e 2  I 
102.1 

1 
I 
I 

~ 



I; 
I 
1 
1, 
1 
I 
1' 
I 
I 
1 
I 
I 
P 
1 
1 
I 
I 
I 
I 

TRIAMOLC LAMRATORIW OI RTP.  IN. FILL NANE: NNSll SAMPLE ID: W-8UN/lVOST/O810/lA 
801 Capitol. Orivo OAT?. : 01/24/92 T L I  ID: 57.14.4A 
D o m U ,  WC 27113 T U  PRW I: 21159 W U V S I S  DATE: 08/16/92 
TelwMn~: (919) 544-5729 

nro.o61oro1tkuI  774 4M19 1 
907 92392 14 

1348 127SlS 28 

... 
..___.-_.._-_I....,._ ._._ . - 

2 . 2  - 5 



57 Allyl chlorida 
82 Dinthy1 dimuifidm 
83 OilrthYl mulfidm 
85 Iodor thmnm 
88 I.oostMm 
88 Tort-8utyl uthyl otnmr 
80 Vinyl Brmida 
70 n-HmxMO 

14 1,4-0ifluorobmnzmna 
1s 2 - 0 u t w n r  
18 1.1,l-TriChloromtNH 
17 Carbon Tmtrmchlorida 
18 vinyl Acmtatm 
19 Ilrmdichlormth~m 

. - _. 20 112-Oichlor#)- 
21 Ci0-1~3-DichlOrag~ 
22 Trichloromthmm 
23 OibrogOllo- 
24 1 ,l .l-Trichl- 
25 Bmnzmnm 
28 trMS-1,3-OldllOr#)- 
27 B r a O f O r m  

54 1 , 4 - O ~ c h l o r o - 2 - ~ ~  
80 Oib-tNH 

28 Chlorobonzm-d5 

30 2-Mmx- 
31 Totruh1oromtk.n 
32 l,l,Z,Z-Totrmchiomothmm 
33 Tolwrw 

29 ~-~.tnyi-~-~.nt- 

0 
292720 

29s 
0 
0 
0 
0 

49390 

1.070 
4.440 
1.912 
2.290 

13.523 
3.828 
1.425 
3.301 

0 1  
1072 1 
309 1 
0 1  
0 1  
0 1  
0 1  

881 1 

22108 904 14 
999 .OS4 758 14 
0 .SO3 0 14 
0 .403 0 14 
0 .527 0 14 
0 .E42 0 14 

- 0  .747 0 14 
0 .751 0 14 

233 .OW 830 14 
0 .481 0 14 
0 .384 0 14 
0 1.430 0 14 
0 .585 0 14 
0 .24l 0 14 
0 .loo 0 14 
0 .282 0 11 

.OOl NO 
2.808 E 
.008 E 
.001 No 
.Wl NO 
.OOl NO 
.Wl NO 
.e21 0 

IS 
.334 0 
.001 NO 
.OOl NO 
,001 NO 
.Wl NO 
.w1 no . -- 
.OOl NO 
.001 E 
.001 ND 
.Wl NO 
.001 NO 
.001 NO 
.OOl NO 
.W2 NO 
.OOl NO 

38027 1347 28 I S  
0 .la8 a 20 .W1 ND 
0 .lo8 0 28 .001 NO 
0 .I71 0 28 .OOl NO 
0 .221 0 28 .OOl NO 

2001 .8SO 1118 28 .ole c 

.os .OS I 
::: I 
.os 

.os 

::: 
. o s  I 

.os 

.os  . O S  I 

.os 

.os 1 
.os '05  I 
.os  
.o  

I 2.2 - 6 
CODCS: NO * Not 0mtmet.d: 0 o Omtoetad: E = Emtiutoa: I S  s Intmrnal Standard 



8 
I 
a 
1 
1 
I 
1: 
I 
I 
1 
I 
li' 
I' 
I 
I 
I 
I 
I 
I 

0 
14 

542 
0 

332 
0 
0 
0 
0 

5.389 
2 W l  

0 
0 
0 

. D88 

.so0 
1.020 
.BO8 
. 00s 
. s7s 
. la8  
.798 
.700 

1.187 
1.7.4s 
1.41s 

.387 
1. T3S 

0 
1381 
1483 

0 
1408 

0 
0 
0 
0 

1 S48 

0 
0 
0 

im 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
23 

.001 no 

.004 C 

.001 no 

.OD1 no 

.001 NO 

.001 NO 

.001 no 

.014 C 

.OOl NO 

.001 NO 

. O O l  no 

.ooi  e 

.oo4 e 

.mi e 

- 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

41 1 , 2 - 0 1 c h l o m ~ - d 4  
48 ~ m z m - d 6  
39 Tolwrw-dE 

8172 2.008 841 1 . l #  0 
38188 1.S88 840 14 .27 0 
4018s 1.38s i i o e  28 .2s 0 

74.s 
108.7 

98.3 

2 .2  - 7 
C W C 3 :  NO = Not D.tut.d: 0 a 0 e t r t . d ;  C * C a t l u W :  I S  = In tmrMl  atandud 



T R I M L E  LAMRATORIE8 OF R V ,  INC. PILE NWE: IINS58 S W L C  10: ~ - 8 ~ / l ~ T / 0 8 1 0 / 1 A  

Durham, NC 27713 TLI PROJ a :  2115s ANALVSIS OATC: 08/18/92 
801 Capitol. Oriva DATE: 0 7 / w e 2  T L I  I D :  57.74.48 

T O I O D ~ :  (919) 544-5729 I 

773 37a43 1 
eo5 s m 4 i  14 

1347 108484 28 I 

I 
I 
1 
I 
I 
1 
I 
I 

-. .. . . . . - . . -. . -. . . . -. .. - . - . -. .- - .__ - .. - - .. . - - . . 

2 .2  - 8 
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i 
I 
9 
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1 
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I 
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Trimnglm ~aborator iom of R I P .  Im FILE N W :  AC7971 S W L E  10: CS-8LOV-lVOST-0810-1A 

801 Capl to la  Orivm RP ?ILE: AC793 TLI  10: 57.74.4c 

.)UPhU, NC 27713 DATE: 07/27/92 S W L C  VOL: .on5 L 

roi*p~n.:  (91s) s 4 4 - m ~  TLJ PROJ I: 21159 ANALYSIS DATE: 08/22/92 
OILVTION PICTOR: . 1 

n e ~ n o o  0 2 4 0  P U A N T I T A T I O N  R E P O R T  ....... ii.i..ii.......J...DED.....S..i..~~¶¶~**¶==¶==~a==,=~~===a~~~===========a~=¶==a=====a==a:=:===~~===== 
NAUC AREA RF SCAN IS10 cowc, US/L CODE WAN LIYIT  ................................................................................................................. 

1 BrOoMlOrOIfhUU 2800 779 1 I S  

2 C h l o r a t h u n  0 I 1.281 0 1 .28 no 10 

3 B r o . o u t h M m  0 1.353 0 1 .28 no 10 

4 Vinyl  Cklor id .  0 1.848 0 1 .22 no 10 

5 ChlOrOOthWm 0 1.3S2 0 1 .28 NO 10 

8 u m t h y i m  Chlorlda 108 2.108 583 1 .e2 E 10 

7 A c m t m  SOB7 1.838 528 1 SS.S8 0 10 

8 carbon O i W l f I d .  100 5.327 502 1 .34 C 10 

9 1 . l - O i C h l O r a t h r w  0 1.018 0 1 .20 NO 10 

10 1 . l - D i c h l o m U u m  0 4,724 0 1 . O I  NO 10 

11 trmnm-1.2-Oichlomthmm 0 2.103 0 1 .17 NO 10 

12 Chloroform 018 4 . ~ 9 3  79a 1 3.17 E 10 

13 1 , 2 - 0 i c h l O m t ~  0 3.738 0 1 . l o  NO 10 

43 T r l c h l o r o f l w ~ t h u N  0 .BOO 0 1 .40 NO 10 

47 eim-1 .Z-oichlom- 
52 1 ,S-butadimm 
57 A l l y l  enlorid. 
8'2 O i u t h y l  di.ul+id. 

83 O i r n t h Y l  Wl f id .  

8s IoQartNn 

88 1uXxt.n 
8a Tart-Butyl  r t h y l  mtHc 
89 Vinyl  Brmidm 
70 n-nmxmm 

14 1.4-0if1UoTob.nuO. 
15 2-BIJt.naw 
18 1, l . l -Tr iChlOromthuN 
17 Carbon Tmtruhlor idm 
18 v i n y l  11~t.t. 
19 8rQodichlorolltnul. 
20 1.2.0iChlOrOilrOpll 
21 Ci.-l,3-0ichlor00rogll. 
22 Tr ichloroothmm 
23 Oibrolocnloramthmo 
24 l ,1 ,2-Tr ichloromtnuu 
2s m z u y  
20 t r M m - l . 3 - O i c h l O r o p r o # r *  

27 Oromform 

80 Oibr-thun 

28 Chlor00.nzua-dI 
2s 4 - ~ t n y i - ~ - ~ r n t ~ o m  
30 2-n.X- 

- 

54 1 , 4 - 0 i c h l O r 0 - 2 - b U t ~  

31 T m t r u h l 0 r O . t h . n  
32 1 , l  . Z . Z - T a t r a c h l o m t f u m  
33 TOlWry 

0 
0 
0 

1 S S l 3  
807 

0 
0 
0 
0 
0 

1 ~ 4 5 0  
283 

0 
0 
0 

S I  
0 
0 
0 
0 
0 
0 
0 
0 
0 

41 

- - .- .- _- _- 

2.484 
2.001 
1.038 
S.077 
2.44s 
1. OS8 

13.883 
1. 332 
1.3S4 
4.119 

.07S 

.78S . s50 

.SOP 

.a27 

.a52 

. 89s 

.4s5 

.838 

.SO8 
1.488 

.9B4 

.443 

.33s 

.3B3 

0 
0 
0 

loa0 

0 
0 
0 
0 
0 

s i3  

91s 
783 

0 
0 
0 

1012 
0 
0 
0 
0 
0 
0 
0 
0 
0 

nos 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

14 
14 
14 
14 

'.-.'I4 
14 
14 
14 

14 
14 
14 
14 
14 
14 
14 
14 

. I 4  NO 

.18 NO 

.34 No 
48.08 0 

4.43 e 
.18 NO 
.03 NO 
.07 NO 
*28 no 
.OB NO 

I S  

. l o  NO 

.lI no 

.os IID 

.27 C 

.OS NO 

.18 No 

.13 NO 

. 1 4  No 

.os no 

.oo no 

.18 no 

.24 No 

.42 C 

14.32 0 

.- . 

.on NO 

15122 1358 28 IS 
0 . 890 0 28 .10 NO 
0 .488 0 20 .14 NO 
0 .370 0 28 .18 no 
0 .a38 0 28 .08 NO 
0 .971 0 20 .07 NO 

2.2 - 9 

10 

10 
10 
10 
10 
10 
10 
10 

10 
10 

10 

10 

10 
10 
10 
10 
10 
10 
10 
10 

10 

10 

70 
10 

10 

- . . . 

10 
10 
10 
10 

10 



2.2 - 10 

1 
I 
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1 
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I 
I 
I’ 
4 
f 
I 
1‘ 
I 

INTERNAL STANDARD I S  SCAN I S  AREA I S  I D  

119 21995 1 
913 38T95 14 
isso 50~82 20 

. . ._ - . . , . _ _  _. ..... __  -I-.. . . -. 

1 
I 
1 
I 
1 
I 
I 
I 
1 
I 2.2 - 11 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before. 
during and after the VOC testing on the source. ,The source test results have not been corrected 
for calibration error. sample line loss or other QC resulm. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hydrocarbon (THC) bv MZSA 

Calibration was performed using certified propane concen@ations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The cornlation 
coeficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Oreadc Conmounds bv MI8 

The calibration curvp was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds wen verified from the check standard. 

A line study was paformed by i n d u c i n g  methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Snllhr bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the c w e .  

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent ncovcry. 



SOURCE 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

THEOR 
m .el! ...l__._.l___l.- !_.__..-.-- 
0.0 
36.0 
91 .o 
1506.0 

CORR COEFF 

* *  THEOR ppm = 244 

6110192 
%ERR 'P!!!! -...."._" ..!- 

3.0 0.2 
28.0 -0.5 
95.0 0.2 

1505.0 -0.1 

0.9999 

i 

6/16/92 
%ERR 'Prn .".._".I 

7.0 0.5 
24.0 -0.8 
248. 0.3 

1505.0 -0.1 

0.9999 

2. PROPANE LINE RECOVERY 

DATE 6/10192 I DATE 611 6/92 
%REC - ........_...._._...- "" INST ....__.-_ LINE 

i 245.0 228.0 93.1% BEFORE 
AFTER 245.0 228.0 93.1%1 ,238.0 224.0 94.1% 

%REC ."I.* -.... " ..... !INST LINE 
~ ...- " .-.- 

i 

3. LINE BLANK 
611 0192 

~ 

I 
I 
I 
e 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 

CS-BLOV 

- 

611 6/92 
m ........................... i ........ .- ......... I.... ""1.-." --I--. F!.r?_..." ---I.-. P P !  I 

BEFORE 5.0 i 8.0 
AFTER 8.0 ! 8.0 

Not performed 

2.3 - 2 



SOURCE CS-BLOV 

m %REC ..."."".I* ..... .._._." ......... I--. ."."Ps--.. .- ........ .F! P.!!!."..."..""."""" ..... 
ethanol 52.0 1 48.6 93.4% 
acetone 41.6 32.9 79.1% 
isopropanol 39.91 37.3 93.5% 
dimethyl sulfide 9.1i 8.0 87.5% 
benzene 34.21 34.4 100.8% 
bromodichloromethane 18.81 16.8 89.5% 
dimethyl disulfide 33.91 31.9 94.3% 
toluene 28.73 25.1 87.3% 

24.9 100.1% 
51.2 102.8% 

o-xylene 25.0, 24.5 97.8% 

ethyl benzene 
m-wlene 

cumene 21 .si 21.3 97.0% 

beta-Dinene 19.21 17.3 90.1% 
3-carene 19.31 18.1 93.8% 
p-cymene 19.6/ 18.5 94.4% 

alpha-pinene 19.2; 19.1 99.9% 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 
I 
1 
I 
I 
I 
I 
I 

%REC .PI?rn  ...-----. 
48.6 93.5% 
39.3 94.5% 
36.3 91.1% 

8.6 94.1% 
33.5 98.2% 
16.0 85.2% 
31.5 93.1% 
27.0 93.9% 
24.0 96.3% 
48.6 97.6% 
23.9 95.4% 
20.7 94.4% 
18.2 94.8% 
17.5 90.9% 
17.4 90.2% 
17.9 91.5% 

OUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

i 

ANALYTE THEOR :DATE 611 01921 DATE 6/16/92 

3. METHANOL LINE RECOVERY 
6/10/92 i I 611 6/92 

LINE %REC /GC LINE %REC .......... ...- .. ---.... . I--." .......I..".... 
GC 

i 11.3 11.5 101.8% . BEFORE 
AFTER 11.3 11.5 101.8%1 11.3 11.3 100.0% 

4. LINE BLANK 

-...- I..- [ ____-_______ FILE REF---------- 1 
"...-"."I.."." ...- _...-........... --..I" ......................................... "_I__ 

BEFORE FA62004 iFG82004 
AFTER FGB2004 iFH82010 

* Not performed 

2.3 - 3 



SOURCE cs-BLOV 

I 
I 

QUALITY CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION 

z -3 

ANALYTE LO MED HI CORR 

.._"_I__. ".......-2.pmP2E P.e'!!.--...."- COEFF 

hydrogen sulfide 2.1 4.7 10.5 1.0000 
methyl mercaptan 1.9 4.4 9.7 1.0000 
dimethyl sulfide 2.6 6.1 13.5 1.0000 
carbon disulfide 0.8 1.9 4.2 1.0000 
dimethyl disulfide 1.1 2 .6 5.8 1.0000 

I 

611 0192 

611 6/92 
hydrogen sulfide 3.1 5.9 9.5 1.0000 
methyl mercaptan ' 2.8 5.5 8.8 1.0000 
dimethyl sulfide 3.9 7.6 12.2 1.0000 
carbon disulfide 1 .2 2.4 3.8 1.0000 
dimethyl disulfide 1.7 3.3 5.3 1.0000 

2.3 - 4 
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Section 2.4 Process Operating Data 
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The black liquor is oxidized in a two-stage system. After 
leaving tha primary tower, the liquor is fed to the secondary tower 
where final oxidation takes place. Brine from the tall oil plant 
is added ahead of the secondary tower. Retention time in the first 
stage is 460 minutes. Retention time in the second tower is 140 
minutes. 

The compressor 
on the primary is rated at 6,760 SCFM while the one on the 
secondary is rated at 9,000 SCFM. Vent gases pass through four 
Impco foam breakers on the primary stage and a cyclone separator on 
the secondary where liquid is drained to the soap skim tank. The 
oxidation towers are included. 

Air is provided by a compressor on each stage. 

System design information is shown in Table 1. 

m & L E a  DESIGN 

LIQUOR LIQUOR AIR FLOW, S'CONC. LIQUOR 
POSITION TEplp. o F m 3 L s E H - A -  

Inlet lo 215 300 6710 67 52 
Outlet lo NIA NIA NIA NIA NIA 
Intermediate 

N\A - 
300 9000 0.2 54 

Storage Outlet N\A 
Outlet 2 O  190-200 

N\A N\A N\A 

2.4 - 1 
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SECONDARY OXIDATION TOWER 

MUTVLwl 
FOR 

STARTUP 

EXR 
aAs 

CVCLONL 
SEPARATOR 

oximzm 
mucu 

mou 
WUOR 

PRJUAAV 
OUOULR 

2.4 - 3 



Mill: champion-Sheldon Source: Recovery 
source: Primary Black Liquor Oxidizer Date:6-10-92 
FIN: 5000 EYN:E35 CIN: 

:NPUT DATA Units Run 1 Run 2 Run 3 Average 

I 

I 

Beginning Time 
Inlet BL Na2S Content 
Outlet EL Na2S Content 
Inlet EL Temperature 
outlet EL Temperature 
EL Solids Content 
BL Flow Rate 
BL Volume in Tank 
A i r  Flow Rate 

13:21 18:21 
g/L Na2S 30.80 30.80 
g/L Na2S 9.2 

degree F 
degree F 221.0 

Be, % 55  55 
GPM 222 222 

Gal x 1000 200.000 200.000 
ACFM 2800 2800 

0.00 1 
0.00 

I 
0.00 
0.00 

I 

1 Mill: Champion-Sheldon Source: Recovery 
Source: Primary Black Liquor Oxidizer Date: 6-16-92 
FIN: 5000 EPN:E35 CIN: 

INPUT DATA Units Run 1 Run 2 Run 3 Average 

I 
I 

Outlet EL Na2S Content g/L Na2S 5 . 5  4.8 2.5 0.00 I 
0.00 O . O O  I 

-- 

Beginning Time 13:51 18:21 16: 51 
Inlet EL Na2S Content g/L Na2S 26.50 20.80 17.90 0.00 

Inlet EL Temperature degree F 221.0 220.0 220.0 0.00 
Outlet BL Temperature degree F 0.00 
EL Solids Content Be, % 55 55 5 5  
BL Flow Rate GPM 222 222 222 
EL Volume in Tank Gal x 1000 200.000 200.000 2000.000 0.00 
Air Flow Rate ACFM 2100 2100 2100 

O . O O  I 

2.4 - 4 
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Section 3.1 

Section 3.2 

Section 3.3 

Section 3.4 

Section 3.5 

Section 3.6 

Emission Test Results - VOST 

Emission Test Results - Miscellaneous 

Emission Test Results - Metals 

Quality Control Results 

Process Operation Data 
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SECTION 3 
RECOVERY FURNACE (CASC) WITH NaOAc 

(CS-RFIl) 

The Recovery Furnace was tested on twodifferent days for volatile organics compounds 
by M25A, M16, Ml8, and VOST. In addition, emissiorw were monitored for aldehydes 
hydrogen chloride. sulfuric acid mist, and metals. 

Total Hv droarbom tmb 

Figww 3.1 and 3.2 present the THC trends for the test periods on 6/9/92 and 6/10/92. 
Emissions were very erratic on 6BB2 ranging from 33 to >135 ppm. THC readings were 
much more stable on 6/10/92, varying over a narrower range, but still exhibiting some wide 
fluctuatiorw. 

Volatile 0- tM16 and I'vIJ#J 

Table 3.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 3.1 is a tabulation of the data The volumetric flow was measured d u h g  
sampling with a pitot rube. Of the target compounds, only benzene had a mean concentration 
greater than the limit of detection. 

Volatile O r d  SWD I h  Train NOST) 

Table 3.2 sUnnnariZes the result of the VOST sample collected on 6/9/92. Section 3.2 
tabulates the results for target compounds and tentatively idenMcd compounds ("IC). 
Chloroform and a-P- were the predominant target compounds present. Numerous other 
compounds were presmt at lower levels. 

Table 3.3 summarizeS the results of testing for aldehydes, hydrogen chloride, and 
sulfuric acid mist. Saction 3.3 tabulates the results for each compound. Formaldehyde, 
acetaldehyde. euxl acetone were detected. However, their man concentrations were less than 
their limits of deteaion. Of the acids, hydrogen chloride averaged 2.5 l b h .  Sulfuric acid 
mist waa non-daeaable. 

Mc@ls 

Table 3.4 sunrmarjZes the result of the samples collected for metals analyses. 
Section 3.4 tabulates the results for each compound. Traces of cadmium, copper, manganese, 
and phosphom were detected. 
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voc O U W  co ntrol Resub 

The VOC quality control data am tabulated in Section 3.5. An explanation of the data 
is included in the section. Quality control results for other parameters am included with the 
data summary in the section referenced. 

Section 3.6 mcludes the process operating data as recorded and provided by mill. 
personnel. Not all process operating data were given for VOC run times. The data with the 
closest run time was used. 

I 
3 - 2  
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TABLE 3.1 SUMMARY OF VOC RESULTS 

Mill: CKAMPION-SHELDON Source: Recovery Furnace (Cas) with NaOAc 
souracodc: cs-Rp/I TestDotcs: 6/9/92 6/10/92 
FIN: SO00 CIN: Ec13.PNSOOS 

Mahod 16 Data, I b k  
Hydrogen mll6de 0.7 
Methyl WrUpcaD 1 
Dimethyl snlflde 1.3 
carbo0 disulfide 1.7 
Dimethyl * ND ND ND 2 

MCthlOl ND 3.5 
EUlMOl ND ND ND 1.3 
AcnOne ND ND ND I .6 
2-Propanol ND ND ND 1.6 
2 -But~ooc  ND ND ND 2 
chloroform ND 6.5 
Be- 2.1 
B I o m 6 d i c h l o r o w ~  ND 9 
T o h  ND ND ND 2.5 
Ethyl b n e  ND ND ND 2.9 
m-. p X y k n  ND ND ND 2.9 
O-Xykn ND ND ND 2.9 
CulIRn ND ND ND 3.3 
alph..Pfoeoc ND ND ND 3.7 
bea-pfocaa ND ND ND 3.7 
3 - c m b  ND ND ND 3.7 
Tu~caw(U-) ND 3.7 
PcYme= ND ND ND 3.7 

Method 18 D a y  lblhr 

Mctbod 16 PI- Mahod 18 DM 
Knoarlg a# c, ltdhr 0.3 

0. I 
unlmoamr m c, blhr 0.1 
sum of compouadr m c. Iblhr 

DLnDetMim Limit 
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TABLE 3.2 SUMMARY OF VOST RESULTS 

PIN: 5000 CIN: EC13PN5005 

'IIME 1802 

Stack Tempmure, O F  291 
VoinmcMc Flow D.t. 

VolumeOic plow Rate. x lo' D S m  259.8 

Procemopm~cwdlllm 

T u g e  C-po-4 Ppm 

Pmduaion Rate, 1000 Ib B U h r  85.4 

all- 0.020 

hie&ylule alloridc 0.009 
ACUOIK 0.016 

Calboll Diaol6& 0.001 

allomform 0.150 

T1ichloro5uuommahmc 0.007 
Dimethyl fnd5dC 0 .W 

Dimelby1 aula& 0.049 

Isoocpne 0.002 
ll-€Iexalb? 0.079 

2-Buepam (MEK) 0.008 
I,l,l-T- 0.001 

Vinyl rCt.0 0.006 
BlOl l lod lcb l -~  0.001 

TridoFO*bms 0.001 

Be- 0.019 

Mbranomccbrac 0.001 

T a m  0.001 

Tolrwas 0.018 

Ethylbemeac 0.002 
Styrarc O.OO0 

+Xylene 0.001 

m-/gXykne 0.004 
A-PiDoe 0.219 

B-Piaeoe 0.092 
cuwoe 0.001 



TABLE 3.3 SUMMARY OF MISCELLANEOUS RESULTS 

. .  . . .  

, . . .  

ND .a4 hs 
ND '6 

ND 

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

ND ND ND 

0.7 

1.0 

1.3 

2.6 

1.6 

2.2 

1.2 

2.3 

0.8 

ND 

L m 
(wm n h i s w  3 - 7  
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TABLE 3.4 SUMMARY OF METALS EMISSIONS 

MiU: QIAMPION-SHELDON swra: RecovyRunace 
souracode: Csm Tesc Daces. 6124192 
m: 5000 EPN: E40 CIN: EC13JN5005 

Volnmcbk Plow D.t. 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND .. .. 
.. . ND 
ND ND . . .  

ND 
ND ND . .  m.. .  . . 

.. .... . . . .  

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

4.9 
4.9 

3900 
4.9 
4.9 
9.8 
4.9 
9.8 
9.8 
4.9 
4.9 
98 
4.9 
4.9 
4.9 

3 - 8  
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Section 3.1 Emission Test Results - VOC 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: R m v y  FUrnnce (Ck) with NaOAc FIN: 5ooo 
sow code: CS-RFIl Date: 6/9/92 EPN: E40 CINECl3,PNSOOS 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
kinnins Tme 1549 1649 
Flow Data 

Stack Temperature. O F  

Moisturs Content, R 
Oxygea Concentration. R 
C a h n  Dioxide Concentration, R 
VolumStric Flow Rate. x10-3 ACFM 

29 I 
26.0 
13.0 
7.0 

504.1 

29 1 
26.0 
13.0 
7.0 

504.1 
Volumeic Flow Rate, x10'3 DSCFM 259.8 259.8 

process operating Conditions 
Production Rate, lo00 Ib B L S k  

Hydrogen d i d e  
Method 16 Data 

Concentration, ppmvd 
Emission Rate, lbAu 

Conmtration, ppmvd 
Emission Rate, IbAu 

Concmtrntion. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, Ib/hr 

Methyl mercaptan 

Dimethyl d l d e  

Carbon disulfide 

Dimethyl diFulfide 

Method 18 Data 
Methanol 

hmtration,  ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rate, lblbr 

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concmtration. ppmvd 

Methyl mwcnptan 

Ethaml 

Acetone 

Z-ROpanol 

85.4 

17.1 
23.6 

1.6 
3.1 

0.8 
2.0 

0.5 * 
1.5 * 

0.5 * 
1.9 * 

2.8 
3.7 

0.7 * 
1.3 * 

0.7 * 
1.6 * 

0.7 * 

85.4 

11.3 
15.6 

1.6 
3.1 

0.5 * 
1.3 * 

0.5 * 
1.5 * 

0.5 * 
1.9 * 

2.7 * 
3.5 * 

0.7 * 
1.3 

0.7 * 
1.6 * 

0.7 * 

85.4 

14.2 
19.6 

1.6 
3.1 

0.5 
1.3 

0.5 * 
1.5 * 

0.5 * 
1.9 * 

2.1 
2.7 

0.7 * 
1.3 * 

0.7 * 
1.6 

0.7 
fimission W, i&r 1.6 * 1.6 * 1.6 * 

RgCZoft6 EIRF.XLS 1/19/91 3 .1 .  - 1 00 01 mom values were I c r  ltm Ibo detection limit. 
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EMISSION TEST RESULTS - VOC 

CINEC 13, PNSM)S 5wo I Ma: CHAMPION -SHELDON Sourcs: Recovery Furnace (Cast) with NaOAc FIN: 
sourcs code: a - R F I I  Date: 6/9/92 EPN: E40 - 1 

Run 1 Run 2 Run 3 Average 

I 
Dimethyl su lme 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

BromodidommcChnne 
Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rnre, l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, I b h  

ZButamn 

C h l o m f m  

BelmaDE 

Dimethyl didme 

Tolueae 

Ethyl bemaEot 

m-, pxylene 

*Xylene 

CUmene 

dphn-pineae 

h-pineae 

3carene 

Terpenes WmHted) 

0.7 * 
2.0 * 

1.4 * 
6.5 * 

5.7 
17.9 

1.4 * 
9.0 * 

0.7 * 
2.5 * 

0.7 * 
2.9 * 

0.7 * 
2.9 * 

0.7 * 
2.9 * 

0.7 * 
3.3 * 

0.7 * 
3.7 * 

0.7 * 
3.7 * 

0.7 * 
3.7 * 

0.7 * 
2.0 * 

1.4 * 
6.5 * 

3.9 
12.4 

1.4 * 
9.0 * 

0.7 * 
2.5 * 

0.7 * 
2.9 * 

0.7 * 
2.9 * 

0.7 * 
2.9 * 

0.7 * 
3.3 * 

0.7 * 
3.7 * 

0.7 * 
3.7 * 

0.7 * 
3.7 * 

0.8 

0.7 
2.0 1 
1.4 * 
6.5 * I 
4.8 

I 
9.0 * t 
1.4 * 

0.7 * 

0.7 * 

2.9 * 3 
2'9 * I 
2'9 0.7 * * I/ 
0.7 3'3 * * I 
0.7 3'7 * * I 

0.7 * 

0.7 * 

3.7 * 

0.7 * 
3.7 * 

0.7 I 
4. I 

Conmtration, ppmvd 0.7 
Emission Rate. l b h  3.7 4.5 

I 
on0 or mom values wem leu than Ihc detection limit. 3.1. - 2 I P a p 3  of I6 E1RF.XL.S 1/19/93 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION -SHELDON Source: Rsovery Furnace (Casc) with NaOAc FIN: 5ooo 
source code: a-WII Date: 6/9/92 EPN E40 ~ ~ ~ C 1 3 . P N s O o 5  

Run 1 Run 2 , Run3 Average 

Pcm- 
Concentration, ppmvd 0.7 * 0.7 * 0.7 * 
Emission Rate, I b k  3.7 * 3.7 * 3.7 * 

Known9 M Carbon 

Unhmrm.scUbon 
Concatration. ppmvd 45.4 35.7 40.5 

Concenhptim. ppmvd 2.2 1.8 2.0 
S u n  MI8 8s Carbon, lblhr 23.1 18.2 20.7 
Unlonnoa Compounds 46 of Total 4.5% 4.7% 4.6% 

Total Eydnxarbom 
Method 25A Data 

Concentration, ppmvd BS C 115.8 114.9 115.3 
Emission Rate, lblhr BS C 56.3 55.9 56. I 

COMMENTS : 

Hydrogcn rulIidc valued for all runs on 6/9/92 and 6/10/92 
wclc ululnlcd. 

Om or mn vduu w e n  leu &an the detection limit. 3.1.  - 3 hgc  4 of 16 E1RF.XL.S 1\19/93 
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EMISSION TEST RESULTS - VOC 
MU: CHAMPION - SHELDON Source: Recovery Furnace (Casc) with NaOAc FM: SO00 
sourcs coda. a-RFll Date: 6110192 EPN: E40 CINEC13,PN5005 I 
L I < 

I 
Q 

:::: I 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
B e g b d q  Time 1721 1821 1921 

Stack Tempnaturs, 'F 260 260 
MoistursContmt, % 15.0 
Oxygen Concentration, % 13.0 
Carbon Dioxide Coacenhacion, 46 8.0 8.0 
Volumetric Flow Rots, ~10.3 ACFM 481.0 481.0 
Volumetric Flow Rote, ~10.3 DSCFM 297.0 297.0 I 

Process Operating Conditions 
prOaucti& Rots, I M O  Ib B L S h  

Flydragen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rote, Ib/hr 

Conceneption, ppmvd 
Emission Rots, I b k  

Concentration, ppmvd 
Emission Rote, Ibilu 

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, lbilu 

Methyl merraptaa 

Dimethyl sumfk 

Carbon disulf& 

Dimethyl disulfide 

Method 18 Data 
Methawl 

Concentration, ppmvd 
Emission Rate. Ibilu 

ConcentrStion. ppmvd 
Emission Rots. lb5r 

Concentration, ppmvd 
Emission Rots. I b 5  

Concentration. ppmvd 
Emission Rate, lbilu 

Concentration, ppmvd 

Methyl macapten 

Ethaml 

ACl?tOllt 

2-Roppnol 

85.4 

23. I 
36.4 

13.0 
28.9 

0.5 * 
1.4 * 

0.5 * 
1.8 * 

0.5 * 
2.2 * 

2.4 * 
3.5 * 

0.6 * 
1.3 * 

0.6 * 
1.6 * 

0.6 * 

85.4 

19.4 
30.6 

13.9 
30.9 

0.5 * 
1.4 * 

0.5 * 
1.8 * 

0.5 * 
2.2 * 

2.4 * 
3.5 * 

0.6 
1.3 * 

0.6 * 
1.6 * 

0.6 * 

81.7 

18.6 
29.3 ' 

10.1 
22.5 

0.5 * 
1.4 * 

0.5 * 
1.8 * 

0.5 
2.2 * 

2.4 * 
3.5 * 

0.6 * 
1.3 * 

0.6 * 
1.6 * 

0.6 * 
1.6 * 

20.4 32.1 1 
:::: 4 

1.8 * 1 

0.5 * 
1.4 1 
0.5 * 

;:; : 1 
2.4 * 1, 
3.5 * 

1 
0.6 * 1 
1.3 * 

0.6 * 1 
1.6 * 

0.6 * 1 
1 ~ 6  * Emission Rote, lbilu 1.6 * 1.6 * 

Om a mwc vduC1 WCIC l eu  h n  the dctcslion limit. 3.1. - 4 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Recovery Furnace. (Caw) with NaOAc FIN: so00 
SouMcXnk cs-RFll Date: 6110192 EPN: E40 CINEC13.PN5005 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Bromodiehlommethane 
Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, lbhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 

~BII~IUIOIK 

Chlomfom 

Benzene 

Dimethyl H I &  

Toluene 

Ethyl benzene 

m-, pxylene 

0-Xylene 

CUmf¶ll? 

dpha-FiIWW 

beta-FlDme 

3-carme 

Terpeaes (Umpsified) 

0.6 * 
2.0 * 

1.2 * 
6.5 * 

0.9 
3.4 

1.2 * 
8.9 * 

0.6 * 
2.5 * 

0.6 * 
2.9 * 

0.6 * 
2.9 * 

0.6 * 
2.9 * 

0.6 * 
3.3 * 

0.6 * 
3.7 * 

0.6 * 
3.7 * 

0.6 * 
3.7 * 

0.6 * 

0.6 * 
2.0 * 

1.2 * 
6.5 

0.7 
2.6 

1.2 * 
8.9 * 

0.6 * 
2.5 * 

0.6 * 
2.9 * 

0.6 * 
2.9 * 

0.6 * 
2.9 * 

0.6 
3.3 * 

0.6 
3.7 * 

0.6 * 
3.7 * 

0.6 * 
3.7 * 

0.6 * 

0.6 * 
2.0 * 

1.2 * 
6.5 * 

0.6 * 
2.1 * 

1.2 * 
8.9 * 

0.6 * 
2.5 * 

0.6 * 
2.9 * 

0.6 
2.9 * 

0.6 * 
2.9 * 

0.6 * 
3.3 

0.6 * 
3.7 * 

0.6 * 
3.7 * 

0.6 * 
3.7 * 

0.6 

0.6 * 
2.0 * 

1.2 * 
6.5 * 

0.6 
2.3 

1.2 
8.9 * 

0.6 * 
2.5 * 

0.6 * 
2.9 

0.6 * 
2.9 * 

0.6 * 
2.9 * 

0.6 * 
3.3 * 

0.6 * 
3.1 * 

0.6 * 
3.1  * 

0.6 * 
3.1 * 

0.4 
Emission Rate, i bh r  3.7 * 3.1 * 3.7 2.5 

Papc 7 of I6 EIRF.XLS 11191~1 3 .1 .  - 5 On or mrc vducs worn leu thrn the detection limit. 



I EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Recovery Furnace (Cnsc) with NaOAc FIN: ~ O O O  
S O u M m  CS-RF/I Date: 6/10/92 EPN: E10 CINEC~~,PN~@JS 1 

~ _ _ _  ~~ 
~ 

Run I Run 2 Run 3 Average 

Pcsmene 
Concatration, ppmvd 0.6 0.6 * 0.6 * 0.6 * 
Emission Rats, l b k  3.1 * 3.7 * 3.7 * 3.1 * 1 
Conc~~tration. ppmvd 12.1 10.4 6.6 9.1 

Conceotration, ppmvd 0.8 0.7 0.8 0.8 

KlWWlSi€9UCarbon 

UdmownsmCPrbOa 

Slrm MI8 m Carbon, l b k  7.2 6.1 4.1 5.8 
I 
I UlJmnan Compounrk % of Total 6.4% 6.4% 11.1% 

Method ZSA Data 
Total Hydmmrbom 

33.1 
Cmca~tration, ppmvd as C 65.9 70.6 42.4 
Emissioo Rate, I b k  BS C 36.6 39.2 23.5 

COMMENTS : 

Hydmga ruEde valucr for all run8 on 6/9/92 and W10192 
were Mhmucd. 

I 

I 
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EMISSION TEST RESULTS - VOST 

Mill CHAMPION - SHELDON Source: Rccovny Furnace (Cas) wich NnOAc 
source COQ: CS-l&/I E P N  E40 FIN So00 CIN: .PNS005 

Date: 6/9/92 
Compound W/I-T WII-TC WI1-C Total CS-RFII Conc. 

( f ig )  ( f i g )  ( P d L )  fig ( f i g l d  ( p p d  

TARGET COMPOUNDS 
Chloromethane 0.205 0.21 42.98 0.020 
Bmmomthane 

Acrtone 0.106 1.75 0.18 38.00 0.016 
Carbon Disulfide 0.012 0.003 0.02 3.14 0.001 
Chlorofonn 2.540 0.881 2.94 3.55 743.69 0.150 
Trichlomfluommthane 0.067 0.122 0.19 39.62 0.007 
Dimethyl disulfide 0.293 0.217 0.51 106.92 0.027 
Dimethyl sulfide 0.539 0.038 0.48 0.60 125.29 0.049 
I O d 0 m h e  
Isooctane 0.017 0.023 0.04 8.39 0.002 
nHexane 1.126 0.224 1.35 283.02 0.079 
2-Butanone (MEK) 0.065 0.044 0.11 22.85 0.008 
1.1.1 - T r i c h l o ~ ~ h ~  0.60 0.03 5.41 0.001 
Vinyl acetate 0.075 0.028 0.10 21.59 0.006 
Bromodichloromethane 0.014 0.004 0.26 0.03 6.12 0.001 
Trichlomethene 0.008 0.011 0.02 3.98 0.001 
Benzene 0.232 0.066 0.30 62.47 0.019 
Dihromomethane 0.43 0.02 3.88 0.001 
Tetrachloroechene 0.012 0.005 0.02 3.56 0.001 
Tolurae 0.228 0.090 0.40 0.34 70.27 0.018 
Ethylbcnzcne 0.012 0.032 0.04 9.22 0.002 
Styrene 0.007 0.01 1.47 O.Oo0 
o-Xylene 0.003 0.014 0.02 3.56 0.001 
m-IpXylene 0.017 0.042 0.41 0.08 16.06 0.004 
A-Pinme 3.254 2.661 5.92 1240.04 0.219 
B-Pine~e 2.499 2.50 523.90 0.092 
CUmeDe 0.013 0.01 2.73 0.001 
p C y m n s  0.071 0.07 14.88 0.003 

M&yleno Chloride 0.046 2.65 0.16 33.53 0.009 

TENTATIVELY 
IDENTIFED CMF'DS. 

Bicyclic HC 0.430 0.43 90. I5 
Branched HC 
Branched HC 0. I13 0.11 23.69 
Branched Pentane 0.204 0.20 42.77 
Cyclic HC 0.101 1.310 1.41 295.81 
Branched Butane 0.068 0.07 14.26 
Branched Heptane 
Branched Decane 
Branched Hexane 0.171 0.055 0.23 47.38 
Branched OcrsJiene 0.292 0.29 61.22 
Bume 
Cyclobutanol 
Pentanone 
Pmenrnlatcd cmpd. 

P a p  3 of 6 C S V O m  X U  9/5/97. 3 . 2  - 1 
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EMISSION TEST RESULTS - VOST 

Mill CHAMPION - SHELDON S o w :  Recovery Funrscc (h) with NiOAc 
souros code: CS-WII EPN: E40 FIN: SO00 CIN: .PN5OO5 

Datc: 6/9\92 
GmpMlad WII-T WII-TC WII-C ToU CS-WI1 CWC. 

01s) (re) ( P s w  PB 01814 (ppm) 

Siloxane 0.223 0.22 46.75 
Subst'd HC 0.579 0.242 0.01 0.82 172.18 
Trisulfide HC 

SURROGATE STDS I 
I 
i 

(% Recovery) 
Toluenbd8 87.0 101.0 102.9 
1,2-Dichloroethane-d4 83.3 106.6 82.9 
&nrclle-d6 92.7 97.9 101.0 

-TaTe.nax Air Volume = 0.00477 cum. 
-TC =T~~~\chnrcoal  
c =  con^ Condmsata Vol. 43.0 mL 

NOTES: 

ep- 

I 

I 
I 
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Trianglm Laboratorimm o f  RTP. I n c .  FILE NAME: HH98S SPJ4PLE Io: C9-Rf-lVOST-0809-lB T 

801 C a w t o i a  Drlvm Rf ?ILE: HH983 TLI IO: 57.74.2A I our-. NC 27713 DATE: 07/27/92 UALY313 O*TE: 08/17/92 

Tmlophonm: (918) 544-5129 TLI PROJ .: 21159 

Y E T N O O  8 2 4 0  O U A N T I T A T I O N  R E P O R T  
ii=.F====......i.i..===~¶a=~*~~¶=====*=~==,=~===¶====:a==~====a=,:===~=¶=¶=¶=====a=====a===a=ax=~==a=====~= 

M a e  AREA Rf  3CAN I310 AMT, ug CODE OUAN LINIT 

I' 
I 
I 
I 
I 
I 

.......................................................................................................... 
1 8roaocnloroll.thanm 8807 770 1 I3 
2 Chlormmthun 0 1.152 0 1  .001 NO .os 
3 8r-thMm 0 1.405 0 1  ,001 ND .os 
4 Vinyl  Chloridw 0 1.820 0 1  .001 NO .os 
5 C n l o r m t h u m  0 1.410 0 1  .001 NO .os 
8 W t h y l m  Chlorido 0 1.903 0 1  . O O l  NO .os 
7 A c m t u m  110s .39s 520 1 . l o 8  0 .os 
8 Carbon D i w l f i a m  1834 4.958 498 1 .012 E .os 
9 1.1-0iChlorO.th.m 0 1.551 0 1  .001 NO .os 

10 1, l -OiChlormthMm 0 4.728 0 1  .001 NO .os 
I t  t r ~ s - 1 , z - o i C h 1 o r a t h m m  0 2.088 0 1  .001 NO .05 

12 Chloroform 227340 3.307 789 1 2.540 E .os 
0 2.253 0 1  .001 NO .os 13 1 .2 -OichlormthVH 

43 T r i c h l o r O f 1 W r O l t h . n  2780 1.569 394 1 .On7 0 .os 
45 Acrolmin 0 .110 0 1  .007 NO .Os 

1 
I 
1 
I 
I 
1 
1 
Y 
1 

S7 A l l y l  Chloridm 
82 o i a t n y l  a i w 1 r w m  
83 D i m t h y 1  wlfio. 
85 1MCmotr)un 
88 I.ocuru 
88 Tort-Butyl mothy1 mthmr 
89 Vinyl  8rolido 
70 n-timxoM 

14 1.4-Oifluorob.nzmm 
15 2-8utllMn. 
18 1,1,1-Trichlormtnanm 
17 Carbon T m t r u h l o r i d .  
18 Vinyl  Acmtatm 
19 Br0 .0dichlormath.n  
20 1,2-0iCh1oroproOM. 
21 Cis-l.J-Oich10rwmpl). 

22 TrichlorO.thmm 
23 Otnr- laroWhW 
24 1 ,l ,Z-TrichloCO.thVY 
25 8mnzmru 
28 t r a n m - l , 3 - O i c h l o r o p ~  
27 8rc.aaform 
5 4  1,4-Oichlorn-2-bvrm 

. -  .- 

80 oinrmDl- 

28 Chloro(nnzmm-dS 
29 4 - Y . t h y l - 2 - p w ) t u p n  
30 2-Hox.non 
31 Tmtrochlormthmm 
32 1 ,l ,2,2-TmtruhloromthMm 

0 
34419 
28075 

0 
8129 

0 
0 

100928 

32903 
290 

0 
0 

5238 
1182 

.- 0 
0 

a99 
0 
0 

43814 
0 
0 

0 
0 

40710 
0 
0 

703 
0 

1.070 0 1  
4.448 1087 1 
1.972 SO7 1 
2.190 0 1 

13.523 881 1 
3.828 0 1  
1.425 0 1  
3.391 859 1 

909 14 
.034 758 14 
.SO3 0 14 
.403 0 14 
.S27 894 14 
.E42 1001 14 
.747 0 14 
.7s4 0 14 
.EO0 929 14 
.483 0 14  

.384 0 14 
1.430 842 14  
.sa5 0 14 
.241 0 14 
. l o o  0 14 
.282 0 14 

1343 28 
. l a 8  0 28 
. l o 8  0 20 
.371 1198 28 
.221 0 28 

.001 NO 

.293 0 

.53s 0 

.001 NO 

.017 E 

. O O l  ND 

.OOl NO 
1.128 E 

19 
.on5 0 
.001 NO 
. O O l  NO 

.07S 0 - 

.014 e 

. O O l  NO 

. O O l  NO 

.008 E 

.001 NO 

.001 NO 

.232 0 

.001 NO 

. O O l  NO 

.002 NO 

. O O l  NO 

13 
.001 NO 
. O O l  NO 
.012 E 
.OOl  NO 

32837 .E80 1113 28 .228 0 

3.2. - 3 

.os 

.os 

.os 

.os 
', .os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.as 
.os 
.os 
.05 
.os  
.os 
.os 
.os  

., 

, 

.as 

.os 

.os  

.os 

.os  

CODES: NO i Not O m t u t m d :  0 i 0ot.stmd; E : Eatimatad; 13 : I n t a r n a l  3 t M a r d  



-- 

11044 2.008 839 1 .21 0 
48440 1.589 838 14 .23 0 
48040 1.385 1103 28 .22 0 

.. - .. . . . ... - __ ._ __ __ -. . . ... . -. .. - . . -. . . ... . . -. 

I 83.3 
92.7 

I 

I 
.. . - _ _  . .. 

I 
I 
I 
1 
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TRIANOU LAWRATORILS Of RTP. INC. PILE NPYC: HH905 s w u  IO: c3-Rf/lVasT/O6OD/lB 
801 Caoitola Orivm OATE: 07/24/92 T L I  10: 57.74.21 

0Ur)lU. NC 27713 T U  PRRl I: 21159 ANALYSIS OATE: 08/17/92 
T*lmp)IQIY: (919) 544-5129 

TENTATIVELY IOEHTIPIEO CCWWNO REWRT .............................................................................................................. 
NME Sun Arm. Sun (I 15 m I S  Ant. us ............................................................................................................ 

BICYCLIC H Y o n o c 4 n m  1595 213305 1343 .25 .430 w 

S U ( W T I M E 0  HYDROCARBON 501 59833 170 .25 .350 1 

SU(WTIMED nrnnocmm 355 38021 710 ..?I .229 - 
SILOXANE 1228 110579 1343 .25 .223 . 
BRMED PemANt 411 a4790 110 . 25 .201 . 

CYELOWEXWC 721 22173 170 .25 .(SO 
CYCLIC HYOROCAROO( 1510 49931 1343 .25 .lo1 " 

HYDROCARBON 974 13073 903 .25 .031 

BRANCHED HEXANE 815 29182 170 .25 .111 ' 
HYDROCARWW (CSH6) 400 13940 170 .25 .ow. L' 

.. ....... . --_. . . .  .... - ...  . . . .  - ..... .__ ....."-. _._ - .,. . .~ ,..-.- , ..- .--.- __ 
__I - _. _- 

INTERNAL STANDARO 1s X A N  IS AREA I S  I D  
I 

I 

P 
...... ._ . . .  . . . . . . . . . . . . . . . . . . . .  ....... - 

I 
I 
I 
I 3.2. - 5 



- - -. 0--.078 . . . . . . . . - O , - t  .... .- .012 NO . OS - -__ . -  . .  . _ ,  .. .-45 Acrole in  . - . . .- 
48 Acrylonitrile .- -0 .--. 344 - 0 y 1  -'.a )(o -. - I '  - 0 5 r *  
47 eis-i,z-oicnioro.- 
S2 1.3-bUtadieM 
57 A l l y l  e n l o r i d .  
02 D i m t h y 1  d i w l f i d .  
03 o i n t n y l  s u l f i d e  
05 1-th.m 
80 1.oOst.n 
08 T e r t - 8 u t y l  a t n y i  e t h r  
8s Vinyl  Bromide 
70 n-noxane 

14 1 .4-Oi f luorobanren 
1s 2 - 0 u t u l u U  
10 l , l , l -Tr icnloro.-  
17 C u b o n  Tetrachlor lds 
18 V i n y l  h a t s  
19 B ~ i ~ l O r O r t k u r  
20 1.2-oicnlorw- 
21 Cia-1 ,S-Oichlwop- 
22 T r i c h l O r w ~  
23 O i b r m o c h l o r O r t k u r  
24 1 ,l .z-rricniorO.thUI 
2s 8UIL.lW 
20 t r a n o - i , 3 - o i c n l o ~ ~  

27 8rwofOrm 
54 l ,4 -Oichloro-2-buten 
00 Oibr-thM. 

28 ~ n ~ o m b e n t s m - d i  

29 4 - ~ . t n y i - ~ - ~ m -  

31 T e t r a c n i o r w t n . m  
32 1.1 , 2 , 2 - T e t r ~ l o r ~  
33 TOlLmm 

30 2-H.- 

... 

0 2.000 0 1  .001 NO 
0 1.879 0 1  . O O l  NO 
0 

19041 
1131 

0 
SO07 
2142 

0 
11920 

20090 
80 
0 
0 

1770 
281 

0 
0 

727 
0 
0 

9440 
0 

0 
0 
0 

33142 
0 
0 

20s 
0 

10230 

3.2. 

.700 0 1  
4.129 1081 1 
1.300 514 1 
2.34s 0 1  

10.211 072 1 
3.333 040 1 
1.481 0 1  
2.SlS 000 1 

914 14 
.019 709 14 
.579 0 14 
.429 0 14 
.S94 705 14 
.E59 1015 14 
. 044 0 14 
.750 0 14 
.e27 941 14 
.539 0 1 4  

.370 0 14 

1.327 852 14 
.592 0 14 
.277 0 14 
.lo2 0 1 4  
.283 0 14 

13S9 28 
. I 8 0  0 28 
.090 0 20 
.380 1213 20 
.247 0 28 
.8S7 1127 28 

- 6  

.OOl  NO 

.217 0 

. O M  E 

. O O l  NO 

.023 E 

.029 E 

. O O l  NO 

.224 0 

.os I 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

I9 
.044 e .os 
.001 NO .os 
. O O l  NO .os 

- -.os .028 E 
.oo4 e .os 
. O O l  NO .os 
.OOl  NO .os 
. O l l  E .os 
.OOl  NO .os  
.001 NO .os 
. o m  0 .os 
. O O l  NO .os 
.OOl  NO .os  
,002 NO .os 
. O O l  NO . o s  

. ~ .  

I S  
. O O l  NO 
.002 NO 
.oos e 
.001 NO 
.OB0 0 

.os 

. o s  

.os 

. o s  

.os  

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 



I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

34 C h l o m b a n z e m  
35 E t h y l b M ~ a m  
38 S t y r o w  
37 0-Xylem 
38 m-lp-Xy1.M 
49 1,2 D i c h l o r a M l l z m  
50 1 , 2 , 3 - T r i c h l o r o p ~  
51 1.3 Dich lo rob .nzm 
53 1,4 U i b l o r o b . n m  
58 A - P i m  
58 B-Pinwnw 
59 cuum ( i w p ~ y l M n ~ m )  
84 E t h y l  n t h . c r y l a t e  
87 P-cyEmm 

0 
2130 
982 

1152 
3452 

0 
0 
0 
0 

397293 
323588 

2719 
0 

18257 

.989 

. SO7 
1.049 
.a23 
.El7 
. 880 
.to0 
.099 
.79D 

1.128 
.977 

1.580 
.377 

1.948 

0 28 
1393 28 
1487 28 
1491 28 
1418 28 

0 28 
0 28 
0 28 
0 28 

lS#3 28 
1712 20 
1823 28 

0 28 
1949 28 

,001 ND 
.os2 e 
.oo7 e 
.014 e 
.042 E 
,001 NO 
.001 NO 
.OOl NO 
.ool no 

z.aei e 
2.499 E 

. D l 3  E 

.DO1 NO 

.071 D 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.D5 
. .OS 
.os 
.os 
.os 
.os 
.os 

39 TO1U.m-68 

I 
I 
I 
I 
I 
I 
I 
I 
I 

47005 1.404 1117 28 

. .. ._ . . . . . . _. , . . ... , . , . ., . 

.27 D 108.8 

.24 D 97.9 

.25 D 101.0 

3.2. - 7 



T R X W L C  LIWUUmRID OF RTP, INC. FILE NWC: NH94I S W L E  Ib: CS-RF/1~1/0009/10 
801 Camtola D r l v s  o m :  07/24/92 T L I  10: 57.74.20 

T L I  PROJ 1: 21159 ANALYSIS OATE: 00/15/92 

i 
O U W ,  NC 27713 
Tslaphom: (919) 544-512s 

._..__----. 
291951 
145110 
l l S ~ 1 0  
79085 
23207 

8773 
7S80 
5910 

18310 
$502 

IMCWIL ainnwno I S  SCAN I S  ARE& I S  I D  1 
700 SO150 1 
915 89002 14 

135s 102500 20 
1 

-- . . . ... 

3.2. - 8 

1 
1 

.- -. . . .- ... . . . ._.______ 

1 
1 
1 
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Trimngla L a M r a t o r i e a  of R I P .  Inc PILE NAME: AC798 SAMPLE ID: ca-UP-ivmi-o.ao9-18 

801 C.p i to la  Oriva RP PILE: AC793 T L I  10: 3 7 . 7 4 . X  

D u m .  NC 27713 DATE: 07/27/82 a w u  VOL: .005 L 
Telophona: (918) 544-5728 T L I  PRRl a:  21159 Iv(ALyaIa DATE: o e / z z m  

M E T H O D  8 1 4 0  ~ U A N T I T A T I O N  R E P O R T  

DILUTION FACTOR 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -_________---- 
N W C  AREA RP 3cAN 131D CONCODEUL WAN LIMIT ....................................................................................................... 

1 8romoehlorwmmth.n 2731 771 1 I S  

2 C h l o r o n t h a m  0 1.281 0 1 .29 NO 10 
3 B r m w m t l w m  0 1.353 0 1 .27 NO 10 
4 Vinyl  Chlor ib.  0 .1.848 0 1 .22 NO 10 
5 C h l o r m t h u u  0 1.392 0 1 .28 NO 10 
8 I C t h y l e n  Chlor id .  3DS 2.108 580 1 2.85 E 10 

7 PUtoM 158 1.838 524 1 1.75 E 10 
8 Carbon Disulf ida 0 5.327 0 I .07 ND 10 
9 1 , l - O i C h l O m t h m  0 1.818 0 1 .20 ND 10 

10 l I l - O i c h l o m t h . r U  0 4.724 0 1 .08 ND 10 
11 trans-1 ,2-Oichlo- o 2.103 D 1 . I 7  ND 10 
12 ChlOrOCOrm 731 4.59? 798 1 2.94 E 10 
13 1 . 2 - 0 i c h l o r a t k . n  0 3.738 0 1 . l o  ND 10 
43 Trichloroflwrommthmm 0 ,900 0 1 .41 NO 10 
45 Acrolain 0 .431 0 1 .85 NO 10 
48 A c r y l o n i t r l l a  0 .979 0 1 .37 NO. 10 

57 A l l y l  Chlor ib.  
82 D i w t h y l  d i w l 7 l d a  
83 D i w t h y l  wlfida 
85 Ioam6thmm 
88 I.Oat.IY 

88 Tart-Butyl w t h y l  a w r  
88 Vinyl  a rmid .  
70 n-Henun 

14 1,4-DiClu0rODenz.n 
1s 2 - 8 u t . n m  
18 1 , l . l - T r i c h l o r a t r y M  
17 Carbon Tatrachlor ib .  
18 Vinyl  Acetate 
19 B m r W l C h l O r O l t h m m  
20 1 ,Z-Dlchloropmp.rw -- "' 

21 C i . - l 1 3 - o i c h 1 o r o p ~  
22 Trlchloroothmm 
23 O i b r m c h l o ~ u u m  , 

24 1 , l  ,Z-TriChlarO.UUIY 
2s 0.nZ.M 
28 t r M a - l . 3 - 0 l c h l o m p ~  
27 B r a o C o r m  
54 1 ,4-0 ichloro-2-butm 
80 Dibromcutham 

28 ChlOrObMZ.n-d5 
29 4 - I C t h y l - P - P m t u # r ~  
30 2 - H a x ~ ~ n a  
31 T e t r U h l 0 m t h . m  
32 1 .1 .2 .2 -TetrUhlomathUY 
33 T O l W M  

0 
0 

84 
0 
0 
0 
0 
0 

12288 
0 

113 
0 
0 

53 
0 
0 
0 
0 
0 
0 
0 
0 
0 

41 

-_ - . .._ . 

14488 

0 
0 
0 
0 

113 

1.038 
5.017 
2.445 
1.958 

13.883 
5.332 
1.394 
4.118 

.078 

.789 

. 550  

.go2 

.a27 

.a52 

.e93 

.495 

.e38 . S88 
1.488 

.984 

.443 
.339 
.383 

,880 
.488 
.370 
.a39 
.977 

0 
0 

510 
0 
0 
0 
0 
0 

91 1 
0 

805 
0 
0 

1012 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9a1 

1357 
0 
0 
0 
0 

1128 

1 .35 NO 
1 .07 NO 
1 .48 E 
1 .19 ND 
1 .03 ND 
1 .07 ND 
1 .28 NO 
1 .OS NO 

14 I S  
14 1.03 ND 
14 .8D E 
14 .15 NO 
14 .08 NO 
14 .28 E 
14 .1D ND . _  
14 .OS NO 
14 .18 ND 
14 .13 NO 
14 .14 NO 
14 .08 NO 
14 .08 ND 
14 .18 NO 
14 .24 ND 
14 .43  E 

28 I 3  
28 .10 ND 
28 .14 ND 
28 .19 ND 
28 .08 ND 
28 . 4 0  E 

10 
10 
10 
10 
10 
10 
10 
10 

10 

10 
1D 

10 
10 

. - l o  - 
10 

10 
10 
10 
10 
10 
10 
10 

10 

10 
10 
10 
10 
10 
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cs-RF-ivmT-o8os-in Tf LMgIm Laboratorias of RTP, I n s  PILE NWE: AC790 SWPLE 10: 

Durham, NC 27713 DATE: 07/27/92 SPUPLL VOL: .oos L 
BO1 C-itola Or iva  RF FILE: ACT93 TLI I O :  51.74. ZC 

Talwhona: (919) 544-5729 TLI PRRl S: 21159 ANALYSIS DATE: 08/22/92 
DILLITION FACTOR 1 

M C T ~ O D  o z 4 0  ~ U A N T I T A T I O N  R E P O R T  
=¶+.==:=iia=i.¶l=i=a¶¶aaaaa¶=¶¶~=¶===aa¶==a~~~a~=¶:==¶=¶¶¶=~=~~¶=¶==¶¶~~~~E¶~¶~~=¶8a~¶~====~==~=:====== 

NDMC AREA RC SCAN IS ID  CO)(Cwes/L WAN LIMIT 

34 cniorobanzona 0 1.030 0 20 . O l  NO 10 

35 Ethylbanzam 0 .os0 0 20 .ll NO 10 

30 s t y r a m  0 1.188 0 20 .oo No 10 

31 0 - X Y l W  0 .753 0 20 .08 NO 10 

30 a-/D-XYlma BO .e73 1410 20 .41 E 10 

49 1,Z D i C h l O r O D I 1 . W  0 .950 0 20 .07 NO 10 

50 1,2,3-Trlckloropro~uw 0 . 000 0 20 .ll NO 10 

51 1 3  0iChlorob.nZW 0 1.093 0 20 .OS NO 10 

53 1,4 D i C h l O r O D I 1 2 ~  0 .950 0 20 .07 NO 10 

50 A - P i m r *  0 1.277 0 20 .OS NO 10 

50 O - P i n r *  0 1.390 0 20 .08 NO 10 

59 C U M  ( i . o p r o p Y l b . n Z r n )  0 1.904 0 28 .04 NO 10 

64 Ethyl W N S r y l a t a  0 .171' 0 20 .08 NO 10 
01 P-CY..r* 0 1.990 0 20 .03 NO 10 

....................................................................................................... 

auT-CoDE X RECOVERY 

41 1 . 2 - D i c h l o r o . t ~ d 4  8800 2.945 041 1 .21 0 82. 8 
40 ONlzW-d8 18823 1.520 045 14 .25 0 101.0 
39 Tolus~N-dE 20239 1.300 1115 20 .20 0 102.9 

~ - .____ --¶-U.R.R ............ 0 ~ 0  A I _ ~ _ S _ V . M ~ . k . R Y . ~ E A .  ~. W-S.WJ>ID . . . . . . . . . .  
- . . . . . . . .  ....................... ..-.- ----- . . -: , . . -- . . ~  

--_______-___--I_ G.-T--=---ia-s- 

I 
I 
I 

. . . . . . . . . . . . .  - . _- .. . . . . . . . .  -. 

3.2. - 1 0  
ux)I?S: NO = Not 0at.ct.d: 0 i Oatactad; E s E s t i M t a d :  13 E In tarn.1  Standard 

............ -. .. . .  
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TRIANaLe LABORATORIES OF RTP. INC. FILE NPYE: ~ 7 9 8  
801 C . p l t o h  Drtva DATE : 07/24/92 
Ourhu, Nc 27713 T L I  PRW I: 211S9 
T a l e :  (919) S44-5729 

S W L E  I D :  w-Rf/lvmT/o8oa/lS 
T L I  IO: 57.74.x 
ANALYSIS DATE: 00/22/92 

777 273S9 1 
911 3S802 14 
1357 53BW 28 

-. . - .. .- .. .. ..~. - . .. . .. - - . ... . . . -. .. 
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Section 3.3 Emission Test Results - Miscellaneous 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Recovery Furnace (Casc) witb NaOAc FIN: So00 
S o U M  w e :  cs-RFII Date. 6/9/92 EPN: E40 CINEC I3 ,PNSOO5 

Run 1 Run 2 . Run3 Average 

CALCULATED RESULTS 
Beginning Time 1650 
Flow Data 

Srnck Temperature, OF 
Moisture Content, 46 
Oxygen Concentration. 46 
Carbon Dioxide Concentration, 96 
Volumetric Flow Rate, x10'3 ACFM 
Volumtnc Flow Rate, ~ 1 0 ' 3  DSCFM 

Recess Operating Conditions 
Production Rate, loo0 Ib B L S h  

Miscellaneous Parameters 
Formaldehyde 

Concentration, ppmvd 
Emission Rate, I b h  

Concentratiw, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rae. I b h  

Concentration. ppmvd 
Emission Rate. l b h  

2-Butanone (Impinger) 
Concentration, ppmvd 
Emission Rate, I b h  

Methyl isobutyl ketone 
Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b h  

Acetaldehyde 

Acetow (Impinger) 

Aeetophewne 

Acrolein 

Benzaldehyde 

Hydrogen chloride 

29 I 
26.0 
13.0 
7.0 

504.1 

29 I 
26.0 
13.0 
J.0 

504.1 
259.8 259.8 

85.4 85.4 

0.5 
0.6 

0.5 
0.9 

0.5 
1.2 

0.5 
2.4 * 

0.5 * 
1.5 

0.5 
2.0 * 

0.5 * 
1.1 

0.5 
2.1 * 

0.8 
I .2 

0.5 
0.6 

0.5 
0.9 

0.5 
1.2 

0.5 * 
2.4 * 

0.5 * 
1.5 * 

0.5 * 
2.0 * 

0.5 * 
1 . 1  

0.5 * 
2.1 * 

0.8 
1.2 

Page 1 of 12 0IFs.XLs 1119103 Onc or mom vducs were ku &an the detection limit. 3 . 3 .  - 1 



1 
EMISSION TEST RESULTS - OTHER MISCELLANEOUS 

Mill: CHAMPION -SHELDON Source: RWvety Fumacs (Case) with NaOAc 
sourcecode: CS-RFII Date: 6/10/92 EPN: E40 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Bqiming Time 1730 

Stack Temperahue, ‘F 
Moistun Conteat, 96 
Oxygen Concentration, 96 
Carbon Dioxide Coocentration, % 
V o l W c  Flow Rate. ~10 .3  ACFM 

260 
15.0 
13.0 
8.0 

481.0 

260 

13.0 I 
481.0 I 

8.0 

V o l W c  Flow Rata, x10-3 DSCFM 297.0 297.0 a 
I 

OS * I 
OS 1.0 * * I 

;::: I 

;:; : 1 

Process Operating Conditions 

Miscellaneous Parameters 
Production Rate. loo0 lb B L S h  65.4 

Formaldehyde 
Concentration, ppmvd 03 * 
Emission Rate, I b k  0.7 * 0.7 * 

Concentration, ppmvd 0.5 
Emission Rate, lblhr 1.0 * 

Concatration, ppmvd 0.5 * 

Acetaldehyde 

Acetom (Impinger) 

OS 1.3 * ’ I Emission Xab, lblhr 1.3 * 

Concentration, ppmvd 0.5 * 
Acetophenone 

Emission Rate, Iblhr 2.8 * 

Concentration, ppmvd 0.5 * 0.5 * 

Concentration, ppmvd 0.5 * 

Concentration. ppmvd 0.5 * 0.5 * 

Concentration. ppmvd 0.5 0.5 * 

Concentration, ppmvd 2.2 2.2 
Emission Rate, I b k  3.7 3.7 

2-Butanoae (Impinge) 

Emission Rate, I b h  1.7 * 1.7 * 1 
Methyl isobutyl ketone 

Emission Rate, lblhr 2.3 * 
Acrolein 

Emission Rate. lblhr 1.3 * 1.3 * 1 
Emission Rate, lblhr 2.5 * 2.5 * 1 

Benzaldehyde 

Hydrogen chloride 

I 
I 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Rsovery Furnace (Casc) with NaOAc FIN: 5000 
source Code: CS-RFII Date: 6/24/92 EPN: E40 CINEC 13.PN5005 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Run 1 Run2 ' Run3 Average 

CALCULATED RESULTS 
Beghing Time I840 1930 2020 
Flow Data 

Stack Temperatum., "F 
Moisture Content, % 
Oxygen Concentration, % 
cprboa Dioxide Concentration, % 
Volumetric Flow Rate. x10-3 ACFM 

243 
20.9 
15.0 
7.0 

301.7 

243 
20.9 
15.0 
7.0 

301.7 
Volumetric Flow Rate, ~10.3 DSCFM 179.3 179.3 

Process Operating Conditions 
Production Rate, lo00 Ib BLS/hr 

Sulfuric Add Mist (Impinger) 
Concentration. Ibldscf 
Emission Rate, I b k  

Miscellaneous Parameters 
85.4 85.4 85.4 85.4 

7.40E-08 7.40E-08 7.40E-08 7.40E-08 
7.96E-01 * 7.968-01 7.96E-01 7.96E41 * 

One or more v.luei were ley  than the detcetion limit. 3 . 3 .  - 3 h p c  2 of 8 0lRFl.XLs I l lWQJ 
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Section 3.4 Emission Test Results - Metals 
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M i l l :  Chsnpion-Sheldon 
Source: RF 

R u n  1 
Sample v o l m  ( O S C F ) - - - - - . - - -  24.16 
Source Vol Flou ( O S C F M ) - - - - - -  179000 

Antimony Sb 
Arsenic As 
Bariun Ba . 
B e r y l l i u n  Be . 
Cadniun Cd 18 
Chrmiun C r  
Copper CU . 
Lead Pb 
Manganese M n  73 
mercury Ho . 
Nickel N i  . 
Phosphorus P t 

S i l v e r  A9 
Seleniun Se . 
Tha l l i un  11 

. 

Cone Mass R t .  
( I b l O S C F )  ( l b /h r )  

O.OE+OO O.OE*OO 
.O.OE+OO O.OE+OO 
O.OE*OO O.OE+OO 
O.OE*OO O.OE*OO 
1.6E-09 1.8E-02 
O.OE+OO O.OEtO0 
O.OE*OO O.OE*OO 
O.OE*OO O.OE+OO 
6.7E-09 7.2E-02 
O.OE+OO O.OE+OO 
O.OE*OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE*OO O.OE+OO 
O.OE*OO O.OE+OO 
O.OE+OO O.OE+OO 

Run 2 
Sample VOLM ( 0 S C F ) - - - - - - - - -  23.71 
Source vol Flou (osCFM)- - - - - -  168000 

Antimony Sb 
Arsenic As t 

B a r i u n  Ba . 
B e r y l l i u n  Be 
Cadniun Cd t 

Chrmiun C r  . 
Copper cu 7 
Lead Pb 
Manganese Mn 61 
Mercury H9 
Nickel  N i  . 
Phosphorus P 111 
S i l v e r  A9 
Seleniun Sa 
Tha l l i un  ll 

. 

Cone Mass R t .  
(Lb/OSCF) ( Ib /h r )  

0.OEtOO O.OE+OO 
O.OE*OO O.OE+OO 
O.OE+OO O.OE+OO 
O.OE*OO O.OE+OO 
O.OE*OO O.OE+OO 
O.OE*OO O.OE*OO 
6.5E-10 6.6E-03 
O.OE*OO O.OE+OO 
5.7E.09 5.7E-02 
O.OE+OO O.OE*OO 
O.OE+OO O.OE+OO 
1.OE-08 1.OE-01 
O.OE*OO O.OE+OO 
O.OE*OO O.OE*OO 
O.OE+OO O.OE+OO 

Detection 
Limit(ug) 

5 
5 

4000 
5 
5 

10 
5 

10 
10 
5 
5 

100 
5 
5 
'5 

Detection 
L i m i  [(up) 

5 
5 

4000 
5 
5 

10 
5 

10 
10 
5 
5 

100 
5 
5 
5 

Oet L i m i t  
(Ib/OSCF) 

4.6E-10 
4.6E- 10 
3.6E-07 
4.6E-10 
4.6E-10 
9.lE-IO 
4.6E-iO 
9.1E-10 
9.1E-10 
4 .6E-10 
4.6E-10 
9.lE-09 
4.6E- 10 
4.6E-10 
4.6E-10 

Oet L im i t  
( Ib /OSCF)  

4.6E-10 
4.6E-10 
3.7E -07 
4.6E-10 
4.6E-10 
9.X-10 
4.6E-10 
9.3E ~ 10 
9.3E-10 
4.6E-10 
4.6E-10 
9 . x - 0 9  
4.6E- 10 
4.6E-10 
4.6E- 10 

Oet L i m i t  
(Lb lhr )  

4.9E-03 
4.9E-03 
3.9E100 
4.9E-03 
4 .  9E-03 
9.BE-03 
1.9E-03 
9.8E-05 
9.8E-03 
4.9E - 03 
4.9E -03 
9.8E-02 
4.9E-03 
4 .9E -03 
4 .9E-03 

Oet L im i t  
(Ib/hr) 

4.7E-03 
4.7E-03 
3.7E100 
4.7E-03 
4.7E-03 
9. LE - 03 
4.n-03 
9. LE-03 
9.4E - 03 
4.E-03 
4.7E-03 
9 . E - 0 2  
4.E-03 
4.7E-03 
4.7E-03 

J: \A502\6&801011 3 . 4  - I 



M E T A L S  C A L C U L A T I O N S  

C l i en t :  TPiEC 
Location: Chenpion-Sheldon 

UESTON Pro ject  No.: 6848-01-01 
Source: RF 

INPUl DATA 

R u n  N u r b a r  1 2 3 Meon 
Date 6/24/92 6/24/92 ._. 
Tim Began 1850 2010 --. 
T i m  Ended 1950 2110 -._ 
. S e n p l i n g  Tim, m i n  (Theta) 60 60 60 
Stack Diameter, in. (D ia l  116x112 116x112 116x112 0 
B a r m e t r i c  Pressure, in. ng (Pb) 30.00 30.00 30.00 
S t a t i c  Pressure, in. H2O (PO) -1.00 -1.10 -1.05 
P i t o t  Tube Coef f i c i en t  (CP) 0.84 0.84 0.84 
Meter Correct ion f a c t o r  ('I) 1.010 1.010 1.010 
Nozzle Diameter. in. (Dn) 0.193 0.193 0.193 
Meter Volune. f t '3  (vm) 25.192 24.788 24.wo 
Meter lenpsrature, I F  ( t m )  98 100 W 
Meter O r i f i c e  Pressure, in. n20 ( D e l t a  H) 0.750 0.706 O.R8 
V O l u n e  HZO Collected, Ila (VLC) 135.5 154.2 1U.9 
C02 Concentration, X ( c02 ) 7.0 7.0 7.0 
02 Concentration, X (02) 15.0 15.0 15.0 
Average sq R t  Velo Head, (in. HZO)" ( (Delta P)")avg 0.8363 0.8124 0.8246 
Stack Tnperature,  I F  (to) 243 251 247 
Total Metals Collected, ug ERR 
Moisture F rac t i on  (at Saturation) (Bus) NA NA NA 

CALCULATED DATA 

Stack Area, t t ' 2  (As) 90.22 90.22 0.00 60.15 
Stack Pressure, in. ng ( P S I  29.93 29.92 0.00 19.95 
Standard Meter Volune, f t '3  (Vmstd) m q  0.000 15.959 

Moisture F rac t i on  (Measured) (BUS) 0.209 0.234 ERR ERR 
Standard Yarer Volune, f t '3  (Vustd) 6.378 . 0.000 4.545 

Moisture f r a c t i o n  (lowr sat lmar )  (Bus) 0.209 0.234 ERR ERR 
Mol. Ut. o f  Stact Gas, Ib l lb -mle  cns) 27.3 27.0 ERR ERR 
Average Stack Gu Veloc i ty ,  f t l s e c  (vs) 55.7 54.8 ERR ERR 
Stack Gas Flw a Stack C o d ,  f t ' S / m i n  (0s) 3.02E+05 2.96€+05 ERR ERR 
Stack Gas Flow a Std C o d ,  f t ' S / m i n  (Os) 1.79E+05 l.@E+05 ERR ERR 
l ook ine t i c  Sarp l ing Rate, X (%I) 100 104 ERR ERR 
Metals Concentration, Lb/ft'S O.OOE+OO O.OOE+OO ERR ERR 

i: \a503\standard\mtals.ukl 3 . 4  - 2 
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B l d a  f o r  the W l t l m t a l s  Train. 
durlrq thm study. 
at  Chaupim-Lufkin Md tw a t  Cheim-Sheldon. 
Thae blanks wr. urd  t o  correct a l l  aaupln. 

Three blank. yore c o l l e c t d  
One uas collected 

CL B l a n k  CS Blk 1 CS Blk 2 Trmt 
FrmtCw) Trmt(ug) Frmt(ug) B l k t w )  

Antinmy Sb 0.7 0.5 0.5 0 .  
Arsonic AS 3.9 0.8 0.8 1 
B a r i u  Ba 2476 2 9  3142 2073 
Bary l l iun  Be 0.2 0.2 0.3 0' 
cadrIim Cd 0.5 0.4 1.4 0 .  
ChranirP cr  9.4 1.2 9.3 6.4 
coppr cu 1.6 1.5 1.5 0 .  
Led Pb 10.8 0.3 5.2 5.4 
M-. mn b.4 1. b.5 3.1 
Mercury ne 0.4 0.4 0.4 0 .  
Nickel W 1  2 .  2 .  2.  0 .  
P h a p h o M  P 22.6 50 53.4 u . 7  
Si lver  AS 8.3 0.7 0.7 0 .  
s a l m l u  SO 0.5 0.4 0.4 0 .  
Thal I lm T I  1 0.5 0.7 0 .  

The bid. a value mma that  the analyt ical  valua uaa leas than the 
detmet im llalt f o r  the uulyais.  
u u  dewlopod frm thm average for  m a t  mta la .  
UM not urd  becaam i t  uas WaplaiMbly high. 

The frmt and thm hack blank (right colmn) 
The 8.3 ug frm the CL blank 

Antimony 
Arsonic 
B a r i u  
Bary l l iun  
C a d r I i U  
Chrmim 

L e d  
M m m e  
Mercury 
Nickel 
Phoapborus 
S i l ver  
S e l a l u  
T h a l l l u  

C o p p r  

EL Blank 
B.ck(ug) 

Sb 1 .  
A8 1 .  
8. 3.8 
8. 0.4 
Cd 0.8 
cr 2.3 
cu 2.9 
Pb 1.5 
Iln 1.9 
no 0.8 
M I  3.8 

P 188 
AS 1.3 
S. 1 .  
11 1.9 

CS B l t  1 CS Blk 2 
B.ck(W Erk(ug) 

1 .  0.7 
0.5 0.3 
0.4 2.6 
0.4 0.3 
1.4 1 
2.4 1.6 

3 .  2 .  
0.4 0.6 

2 .  1.3 
0.8 1.1 
4 9  2.6 

100 26 * 
1.4 0.9 
0.8 0.5 
0.4 0.3 

Back 
Blk(w) 

0 .  
0 .  
0 .  
0 .  
1 
0 .  
0 .  

0 '  
0 .  
0 .  

100 
0 '  
0 .  
0 .  

0.8 

3.4. - 3 J:USO2\6&ULOIOI \MTLS 
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TRIANGLE LABORATORIES of RTP, INC. 
PO BOX 13485 

RTP, NC 21709 

I 
0 

Project: 21359 
Weston I Date in: 06-Jul-92 

Date out: 04-Aug-92 

CASE NARRATIVE 

Overview 
This project involves the analysis of 5 Multi-Metals Trains of 

which one is the Train Blank, for Ag, As, Ba, Be, Cd, Cr, Cu, Hg, 
Mn, Na, Ni, P, Pb, Sb, Se, and TI. The Multi-Metal analysis was 
conducted according to the protocol described in sections 5-7 of 
the EPA Draft Document “Methodology 
Metals Emissions in Exhaust Gases from Hazardous Waste Incineration 
and Similar Combustion Processes. 

preparation 
MMTL samples were prepared by microwave and hotplate 

digestion, as required by the contract. Detailed flow charts of 
the sample preparation are included with this report. 

Analysis 
Ag, Ba, Be, Cd, Cr, Cu, Mn, Ni, and P concentrations were 

determined by Inductively Coupled Plasma (ICP) Emisslon 
Spectroscopy. As, Pb, Sb, Se, and T1 concentrations were 
determined by Graphite Furnace AA (GFAA). Those analytes whlch 
failed the postdigestion spike requirement during GFAA analysis 
were redetermined by MSA. Hg concentrations were determined by 
Cold Vapor AA (CVAA). Na concentrations were determined by Flame 
AA. 

I 

I 
I 
I 
I 
I 

for the Determination of 1 
,, 

I 
&?sults 

There were three results that were unobtainable for this 
project due to sample matrix interference. Se f o r  samples SDTV- 
2BH, RF-lBH, and RF-2BH. These samples were analyzed by MSA 

I 

I 
I 
I 

several times for Se. A dilution of the samples would not help due 
to the fact that the samples absorptions are already at zero. 

All of the applicable XRPD were within control limits of 25% except I 
1METL-1BH for Ag, Cd, and P. However in these cases the %RPD is 
not considered a valid parameter because the concentration of the 
sample and duplicate is less than four times the instrument 
detection limit. 

XREC : 
Any postdigestion spike results that were less than 75XREC result€ 
in all samples related to that spike being reanalyzed by Method ot 
Standard Addition (MSA). 

XRPD : 

Hg : 

3.4. - 4 
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A l l  o f  t h e  Hg XRPD and XREC were w i t h i n  c o n t r o l  i i m i t s  e x c e p t  t h e  
XRPD for SDTV-2BH, RF-2 S A ,  RF-2 5 8 ,  MM-5 BLK 5B, and HH-5 BLK 5C. 
I n  t h e s e  cases, except RF-2 5A, t h e  Hg w a s  d e t e c t e d  i n  t h e  sample 
b u t  n o t  i n  t h e  d u p l i c a t e .  A l l  o f  t h e s e  QC p a r a m e t e r s  are n o t  
c o n s i d e r e d  v a l i d  s i n c e  t h e  Hg c o n c e n t r a t i o n  i n  t h e  sample and 
d u p l i c a t e  i s  l e s s  t h a n  f o u r  times t h e  d e t e c t i o n  l i m i t .  T h e  
u n d e t e c t e d  r e s u l t  f o r  t h e  d u p l i c a t e  i s  t h e  r e p o r t e d  r e s u l t .  The 
a v e r a g e  T o t a l  ug r e s u l t  w a s  r e p o r t e d  f o r  RF-2 5A. 

The R a w  d a t a  f o r  t h i s  r e p o r t  i n c l u d e s  T L I  P r o j e c t  #21259.  
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TLI PIIOJICT *: 21359 
CLIIm: YCSTON 
DATE IKCIEVCD: 01106l92 
DATE I E W I T E D :  08/04/92 

CLIENT 
SAnPLE I D  AS An 

TPI*WCLC UWMTOIILS Of PIP. INC. 
so wox 13485 

R I P .  NC 27709 

INORGANICS ANALISIS ICPORT 
PAC8 1 O? 2 

RESULTS ncmnTcD IN TOTAL US 

8. Be Cd Cr Cu Hn N. Ni P Pb Sb Sa TI 
"" ii........*""*:~~...I'L...'..~.~~~,~*,*.,*,*~*~*~~~:,.~.,.~~.~*.~~*,.**~~.*..,*~~*,~,,,~~,~,~~ 

SDTV-1 ?H 1.05 1 .79  1 4 . 1  c .200  .649 1.14 8.84 56.2 254,000 1.11 125 2 .9  1.37 c.400 ,530 
SDTV-1 BH c .830  .379 e 2 . 3 1  c . 2 3 1  c.414 c1.42 c l . 1 8  1 .80  137 ~ 2 . 3 7 .  80.0 1.97 c.593 e.414 c.237 

SDTV-2 ?H 3.03 1.29 12 .8  c.200 1.15 4 .31  5 . 1 1  35.5 180,000 6.13 87 .1  2.63 1.24 c.400 .570 
SDIV-2 nH c.871 1 . 2 1  e 2 .49 <.249 1.39 c 1 . a  c i . 8 1  2.08 93.9 c2.49 37.9 1.68 c.622 * c.249 

I?-1 rn c.100 1 . 5 8  337 c.200 ,744 c1.20 2 . 9 1  2 .15  9 ,610  c 2 . 0 0  66 .1  3.64 c.500 c.400 ,260 
R Y - 1  BH c.924 1.11 ( 2.64 c.264 18.4 c1.58 cl.98 71.2 135 (2 .64  60.2 . 9 1 1  c.660 * c.264 

R?-2 rn .992 2 .13  681 c.200 ,438  c 1 . 2 0  6.00 2.83 19,400 12.00 95.5 5 .49  c . 5 0 0  c.400 .700  

R?-2 BH c.911 .755 c 2.60 c.260 . 708  c1.56 c1.95 5 9 . 1  80.5 (2.60 36.8 . 1 8 1  < . 6 5 1  = c.260 

M - 5  ELK ?H c.700 .850 3,742 .329 1.39 9.34 c1.50 4 . 5 1  58.900 c 2 . 0 0  53.4 5 . 2 1  c . 5 0 0  c.400 .730 
101-5 BLK BN c.916 c.262 e 2.62 c.262 1 . 0 3  e1.57 c1.96 c 1 . 3 1  133 c2.62 c26.2 ,602 c.654 c .523 c.262 

PC SIMIUBY: ZRPD or XRCC 

CLIENT 
SAHPLL ID AS A S  8. Bm Cd Cr Cu Hn N. Ni P Pb Sb Sa Tl 
iil*ll.i.~,.l.i...:l....................~~~~.*:,~*:~:~~*~',~~,~~.:,~~~~~*:~~:=~:*~~~~..*~:~~**:*~::~*~*~~ 

1nETL-i W ( D )  8.841 NIA 3 . 1 5 1  NIA 1.741 1 8 . 2 ~  2.301: .65X  NIA NIL 1 . 7 7 1  N I A  N I A  N I A  N I A  

1UtTL-1 B H ( D )  200% NlA NlA NIA 2OOX 14.6X NIA 8.14X NlA NlA 'l4.6X NIA NIA NIA NIA 

SDTV-1 PH(S)  NlA 9.50X NIA N l A  NlA NIA NIA NIA NlA NIA NIA 44.8X 112X NlA 43.QX 

SDTV-1 BW(S) NIA 46.OX NlA NlA NIA NIA NlA NIA NIA NIA NlA 93.6X 81.4X NIA 8 4 . 7 X  
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Hg RESULTS 
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I DESCRIPTION OF ABBREVIATIONS 

ICV=Initial Calibration Verification 
ICBsInitial Calibration Blank 
CCVnContinuing Calibration Verification 
CCB=Continuing Calibration Blank 
PBW=Preparation Blank Water 
PBS=Preparation Blank Soil 
LCS=Laboratory Control Spike 
ICSA=Interference Check Sample(So1ution A) I=Initial F=Final 
ICSAB=Interference Check Sarnple(So1ution AB) I=Initial F=Final 

Solution A contains common interferents, while Solution AB 
contains the interferents plus the analyte in question. 

CRDL=Contract Required Detection Limit (for CLP) 
IDLnInstrument Detection Limit 
CRI=CRDL Standard for ICP I=Initial F=Final 
CRA=CRDL Standard for AA I=Initial F=Final 
XRPD=Relative Percent Difference 
XREC=X Recovery 
SPKISpike 
AMT-Amount 
BLK=Bl ank 
MSA=Method of Standard Additions 

3.4. - 8 
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CALCULATIONS 

MMTL TRAINS: 

ICP & GFAA 
FH k BH TOTAL ug = JuR/LI * (mL TV/mL USED) * (mL Fv * DF1 

1000 

F L A A  
FH & BH TOTAL ug [ug/L] * (mL TV/mL USED) * (mL FV * DF) 

FV=FINAL VOLUME DF-DILUTION FACTOR 
WT=WEIGHT TV=TOTAL VOLUME 

BV=BEGINNING VOLUME 

m 
MMTL Trains: 

FH TOTAL ug = [ug/L] * (ml FV/ml aliquot) * MPV * (DF) 
BH TOTAL ug = [ug/L] * (ml TV/ml aliquot) * MPV * (DF) 
MMTL Impingers: 

TOTAL ug = [ug/L] * ( m l  TV/ml aliquot) * MPV * (DF) 
MPV = Mercury Preparation Volume, which is always 0.1L 

XRPD = :SR - DR: * 100 
(SR t DR)/2 

XREC = SSR - SR 
SA 

SR=SAMPLE RESULT 
SSR=SPIKE SAMPLE 

* 100 

DR=DUPLICATE RESULT 
RESULT SA=SPIKE ADDED 

3.4. - 9 
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I 
I 
li 
I 
I 
I 
I 
I 
I 
I 

1 
1 
I 
I 
I 
I 
I 
I 

i 

QUALl" CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EF'A 
Method 18. The following paragraphs summarize the normal qualuy control for each typc of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hydrocarbon (THCI bv M25A 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic Conmounds bv M l a  

The calibration curvq was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified fiom the check standard. 

A line study was performed by inaoducing methanol in air from a Tedlar bag at the probe 
tip and then dinctly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
t h e ,  and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the c w e .  

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then dinctly to the GC. The ratio of the two measured concentrations IS 
presented as the percent recovery. 

I:= 3.5 - 1 
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SOURCE CS-RFI1 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

THEOR 
I 

.ME""." . .....- . .........--__....-- 

0.0 
1 .o 
36.0 
91.2 

CORR COEFF 

'THEOR ppm 
0 
36 
91 

1506 

2. PROPANE LINE RECOVERY 

> . 
6/9/92 

%ERR 'em ...- .... 

-0.1 -0. 
0.0 -1. 
37.9 2. 
90.4 -O.! 

0.9995 

m - 
6110l92 

ipm %ERR - ............ "- 
-1 7.0 -1.1 
38.0 0.1 
106.0 1 .o 
1505.0 -0.1 

0.9998 

DATE 6/9/92 i DATE 611 0192 .. 

............. ...... ........... ............. ........--.......... INST ....... . -.".---..--l-l"" LINE 

AFTER .. 90.5 j.. 

..... %REC " ............-. I ~ N S T  " ._ LINE "_" ...._" ...._" %REC .._...._..... 
BEFORE 92.9 91.6 98.6%;" 

3. LINE BLANK 

6/9/92 611 0192 
j ............... ......... .......-......... "".-"...-..-"~.I?. X"" ---.. I ..... ".."" ....... 4 
I BEFORE 1.1 

" PP_m_-- .--..- 
1. .. .. 

! AFTER 

* *  Not performed 
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SOURCE CS-RFIl 

QUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

ANALYTE THEOR ,DATE 619192iDATE 611 0192 
... ...................... rn i %REC I %REC 

ethanol 52.01 45.3 48.1 92.5% 
acetone 41.6i 36.8 33.2 79.8% 

dimethyl sulfide 9.1; 8.3 91.2%; 7.5 82.4% 
benzene 34.21 34.0 99.5%! 34.1 99.9% 

dimethyl disulfide 33.91 30.0 88.6%1 28.7 84.7% 
toluene 28.73 22.3 77.6%1 25.7 89.5% 
ethyl benzene 24.91 20.8 83.6%i 21.1 84.7% 
rn-xylene 49.81 41.0 82.3%1 41.4 83.1% 
n-.q!ene 25.01 IJ .Y  79.8%/ 2U.f 82.6% 
cumene 21.9; 17.8 B1.3%! 18.1 82.4% 
alpha-pinene 19.2, 16.3 85.0%f 16.6 86.8% 
beta-pinene 19.2: 16.0 83.l%! 15.7 81.6% 
3-carene 19.31 7.9 41.2%! 15.1 78.3% 
p-cymene 19.61 14.1 72.3%/ 14.4 73.7% 

2. PROPANE RESPONSE 
................................................ -..... ...... THEOR i : ...................................................... %REC + ............................................... %REC 
BEFORE 36.01 37.5 104.2%1 35.0 97.2% 
AFTER 36.0; 36.2 100.6%1 33.7 93.6% 

.- ...-.-............. "._.-"-"-_ee_.""" -..... J?.P.r!!.." +€!e!!--."" ...------ 

isopropanol 39.9; 38.0 95.4%~ 37.7 94.5% 

bromodichloromethane 18.8I 16.7 88.8%i 15.9 84.6% 

. n e  

3. METHANOL LINE RECOVERY 
6/9/92 j 6110192 

....................... ".-..--..-".I" GC -.._I -... LINE .......................................... %REC ".".i !GC ......--. 11.1 _- LINE "" ........._....... %REC _-_. 
BEFORE 9.7 8.2 84.5%1 9.3 
AFTER 9.3 1 12.4 12.1 97.6% 

4. LINE BLANK 

BEFORE F9A2005 ;FAA2004 
AFTER FAA2004 3FGA2004 

1 [ ---------.--. FILE REF ___I_______- ........ ........ " ...... ..................................................... " ...... .... " .................................. " 
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SOURCE CS-RFH 

QUALITY CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION 

ANALYTE LO MED HI CORR 
COEFF ........ " ...-- " -..I" --....--. J E $ . l 2 F - "  -......... e.e2.._ 

hydrogen sulfide 3.3 5.0 7.8 1.0000 
methyl mercaptan 3.1 4.6 7.2 1.0000 
dimethyl sulfide 4.2 6.4 10.0 1.0000 
carbon disulfide 1.3 2.0 3.2 1.0000 
dimethyl disulfide 1 .e 2.8 4.3 1.0000 

-__- 
6/9/92 

611 0192 
hydrogen sulfide 2.1 4.7 10.5 1.0000 
methyl mercaptan 1.9 4.4 9.7 1.0000 
dimethyl sulfide 2.6 6.1 13.5 1.0000 
carbon disulfide 0.8 1.9 4.2 1.0000 
dimethyl disulfide 1.1 2.6 5.8 1.0000 

I 
I 
1 
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Section 3.6 Process Operating Data 
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Recovery furnace is a Combustion Engineering unit, initially 
built in 1967 with a direct contact evaporator. This unit fires 
nearly 2,100,000 lb of black liquor solidsjday, corresponding to a 
wood pulping rate of 575 tonjday. 
air in two zones; primary and secondary. The primary and secondary 
ports are located at elevations of 8 ft and 24 ft from the base of the 
furnace. Liquor is fed through eight guns at the same elevation as 
the secondary air ports. This furnace fires auxiliary natural gas 
only in four starter burners located just above the primary air ports. 
The black liquor is fired at a solids weight percent of 65 percent. 
Occasionally, makeup sulfur is added in the form of elemental sulfur. 
Sodium is added to black liquor at a rate of 0.003 galjlb BLS in the 
form of byproduct sodium acetate from the chemical industry. Brine 
from the tall oil plant is added to the liquor. The Btu content of 
black liquor is around 5800 Btujlb BLS. Recovery furnace temperature 
range is 1850-1950 OF .  

This unit is supplied combustion 

The recovery furnace is equipped with an electrostatic 
Particulate concentrations in precipitator for particulate control. 

flue gases are typically around 0.026 grjSDCP. 

ve Process Co- 

Liquor firing rate : 42 tons BLSjhour 
Sulfidity (green liquor) : 65-70% 
Primary, secondary air: N j A .  
Excess air or 0, in furnace ? 1-29 
Makeup chemicals and addition rates : Sodium acetate @ 4 gpm 
CO, NO,, SO,, TRS in the furnace at 8% 0,: 

CO : 115-275 ppm 
NOx : 40 ppm 
so2 : 75-100 ppm 
TRS : 10-15 ppm 

Liquor chloride content : NjA 
Liquor Btu content : 5800 Btujlb 

3.6 - 1 



Boginning T h o  
?urnaco Data 

Typo 
Uanu f ae t u t o r  
Whon Con8truct.d 
whon Uodifiod 
Contact or Non-contact 

BL Solid8 Contont 
L l q u o r  ? i r ing  Rat. 
LipuOl Iliring Rata 
Su l f id i ty  (Qroon Liquor) 
BL BTU Contont 
BL Chlorido Contont 

Production Data 
BLO DOn8i ty  

U.kO-Up Chomical8 ( l ist)  

I U i l l r  sholdon U i l l  Sourco: Reeovsry 

PIN: 5000 EPN: 940 

INPUT DATA unit .  Run 1 Run 2 Run 3 Avoraga 

80urc.a hcovory Purnaco Date: 6-9-92 
C l N r  EC13, PI( 5005 

Ut39 16r40 

~ombuat ion  ~ngineor ing  
1967 -. . 
1976 

Diroct Contact 

I 
,I 

ibr9ai 11.90 11.90 0.00 
0.61 0.61 0.00 M' docimal 

aou 184.0 184.0 

b by w t  67 67 
l b  BLSfhr 85400 85400 

BTIJ/lb 5800 woo 
b by ut 

. . ~ ~  
0.00 I 
0.00  -.-- 
0.00 

0.00 
0.00 1 

Sodium Acotato 0.00 

0.00 
0.00 I 

Pmlssion Data 
0 2  Concontration 
CO2 Concontrat ion 

- CO Concontration 
SO2 Concontration 
NOX Concentration 
TRS Concontrbtion 

b 0.00 

PPU 0.00 
PPU 0.00 

PPU 0.00 1 
PPU 20.8 16.9 

Not08 8 Pconomlror 0 2  roadin98 aVOrAgOd l b  
TRS roadlng8 corrostod t o  8b 02 1 

I 
I 
1 
I 
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CHAMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:07 Nor005 P.07 

RSCOVBRY FURNACES - PROCESS OPERATING CONDITIONS 
I 

M i l 1 1  Sholdon M i l l  
Sourooa Rocovory ?urnaco 
? I N 1  S O 0 0  

Sours.: Rocov.dy 

EPNa E40 C I N I  EC13, Pn SOOS 
Dat.1 6-10-92 

INPUT DATA unit. Run 1 Run 2 Run 3 Avorage 

Boglnning Tlmo 
.Purnnco Data 

Typo 
Manufacturor 
Whoa Conmtructod 
Whon Modiflmd 
Contact or Won-contact 

BLa Dmnmity 
BL solid. Contont 
Llguor ?irLng Rat. 
Liquor P i r i n g  Rat. 
S u l t i d l t y  (oroon L i q u o r )  
BL BTU Contont 
BL Chlorido Contont 

Mako-Up Chomicnl. (list) 

Production Data 

Emlamlon Data 
02 Concantrat ion 
-2 Concontrat lon 

- CO Concontrat ion 
SO2 Concontrat ion 
NOX C o n c m t r a t l o n  
TRS conoontration 

l b l g a l  
docimal 

opn 
lb BLS/hr 

b by VL 
BTU/ lb  
b by w t  

b 
b 

?OM 
PPM 
PPM 
ppn 

13r59  17121  19:21 

Carcad. Evaporator 
Combuitlon Enginoorinp 

1967 
1976 

Diroot Contact 

11.90 11.90 11.90 0.00 
0.64s 0.65 0.65 0.00 

180.0 184.0 170.0 0.00 
BlSOO 85400 81700 0.00 

66.9 66.9 66.9 0.00 
5800 S800 5800 0.00 

0.00 

Sodium Aeotato 0.00 
0.00 
0.00 
0.00 
0.00 

~~~~ ~ _ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
12.3 12.3 12.5 0.00 

0.00 
0.00 
0.00 
0.00 

14.4 12.6 8.9 0.00 

02 Concontrat ion ( 0  ocononi~or) 1 0 1.5 

Noto. I A l l  mi..ion data i m  correct06 t o  8% 0 2  

3.6 - 3 



CHAMPION INT’L-EOHS ID:713-456-6940 I JAN 14’93 12:19 No.006 p.03 

RECOVEnY ?URNACES - PROCESS OPERATING CONDITIONS 1 
Hill: Sheldon N i l 1  Soureo: Reeovory I 

P 
Bopinnlng T i m  1a:so 20:lO I 

I 
I 

Liquor PLrlnq Rat- lb BLS/hr 854000.0 894000.0 0.00 1 
1 

sourca: ~ocovery Turnace Data: 6-26-92 
FIN: 5000 EPN: E40 CrNt EC13, PM 5005 

INPUT DATA Unite Run 1 Run 2 Run 3 Avora9e 

Turnaco Data 
TYP. Caocada Svaporator 
Hanufacturer Combuotion tngineering 
Whmn Conetructed 1967 
When Uodiflod 1976 
Contact or Nan-contact Direct Contact 

Production Data 
BLS DonoLty lb/qal 11.90 11.90 0.00 
EL Solid# Contont declmal 0.65 0.65 0.00 
Llquor Tiring Rate CPH 184.0 184.0 0.00 

Sulfidity (Qreen Liquor) 8 by ut 67 b7 0.00 
BL BTW Content BTU/lb 5800 5800 0.00 
BL ChlorLdo Content % by w t  0.00 

Sodium Acotate 0.00 
XakO-Up Chanicalo (lilt) --------------_----r---------------------- 

0.00 

ILmLeeLon Dmta 
02 Concontration 
C02 Concentratlon 
CO Concontration 
SO2 Concentration 
NO% Concmntration 
TRS Concentration 

% 
% 
PPU 
PPH 
PPU 
ppn 2.1 2.2 

0.00 
0.00 

Note0 t Eeonmiror 02 reading. averaged 1.9 1.9 
TRS reading. corrected to 8% 0 2  

- 1  
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SECTION 4 

RECOVERY FURNACE (CASC) WITHOUT NaOAc 

(CS-RF/2) 

Section 4.1 Emission Test Results - VOC 

Section 4.2 Emission Test Results - Miscellaneous 

Section 4.3 Quality Control Results 

Section 4.4 Process Operating Data 
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SECTION 4 
RECOVERY FURNACE (CASC) WITHOUT NaOAc 

(CS-RFI2) 

The Recovery Furnace was tested on two -rent days for VOC by M16, M18, and 
on four days for M25A. This source was also tested for aldehydes and hydrogen chloride. 

Total Hvdroearbona (MSN 

Figures 4.1, 4.2, 4.3. and 4.4 present the THC trends for the test periods on 6/9/92, 
6/16/92,6/17B2, and 6/20/92. me THC readings were low on 6/16/92, dropping for a level 
period to less than 10 ppm. probably an anomaly. Readings on 6/17/92 were significantly 
higher. As a result of this increase, a fourth day's testing was required. Data from days 3 and 
4 correlated well. 

Volatile O r m m  Comwunda (M 16 and MlB 

Table 4.1 sunrmariZes the results for the Method 16 and Method 18 target compounds, 
and Section 4.1 is a tabulation of the data. The volumetric flow was measured during 
sampling using a pitot tube. Methanol, benzene, and o-Xylem were detected. All other target 
compounds w u e  non-detectable. 

All reduced sulfur compounds were detected except for carbon disulfide. 

Table 4.2 summarizes the results of testing for aldehydes. ketones, and hydrogen 
chloride. Section 4.2 tabulates the results for each compound. All aldehydes and ketones were 
nondetectable. Hydrogen chloride was detected. 

voc onalitv Control &#& 

The VOC quality corn1 data are tabulated in Section 4.3. An explanation of the data 
is included in the section. Quality control results for other parameters am included with the 
data summary in the section referenced. 

Process DeseriDtioa and 0- tinn Conditions 

Section 4.4 includes the process operating data as recorded and provided by mill 
pefSOMC.1. 
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TABLE 4.1 SUMMARY OF VOC RESULTS 

MIl1: CHAMPION-SHELDON soura: Recovery Rrmaoe ((3%) w/o NaOAc 
swrcecodc: cs-RFP 
Fm 5000 c[N: 

Test Dates: 6/9/92 6/16/92 6/17/92 6/23/92 
EPN: E40 

... 

Metbod 16 D.U Ibhr 
t 9  ut 7.4 0.9 
t f  4.8 3.7 I .3 
ND &8 3.1 I .7 
ND ND ND 2 
ND - 4.0 f S  23 

3.8 
ND ND ND 1.4 
ND ND ND 1.7 
ND . N D  ND 1.8 
ND ND ND 2.2 
ND ND ND 7.2 
ND 2.3 
ND ND ND 9.9 

ND ND ND 3.2 
ND ND ND 3.2 

ND ND ND 2.8 

ND 3.2 
ND ND ND 3.6 
ND ND ND 4.1 
ND ND ND 4.1 
ND ND ND 4. I 
ND ND ND 4. I 
ND ND ND 4 . .  

Method 16 Phta Metbed 18 D.t. 
Kwwm as C. I b b  0.4 
unhlowm 85 c. l b b  0.1 

0.1 Sum of CompouDds m C. I b b  . . .. . . .. . . . .~ . . 

-Not Detected 
DLpDetectim Limit 
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TABLE 4.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: CHAhPIONSHELDON 
swracode: CSRpn 
FIN: 5000 m E 4 0  

Source: Recovery Famace atlo NaOAc 
TestDatcs: 6/16/92 6111192 6f20192 
CIN: EC13JN5005 

Stack Tnnpnam, O F  24s 2# as 
Volumetric plow Race. x 10' DSCPM m.7 3m.7 34l.9 

ND ND ND 0.8 

ND ND ND 1.2 

ND ND ND 1.5 

ND ND ND 3.2 

ND ND ND 1.9 

ND ND ND 2.1 

ACrOkill m ND ND 1.5 

BeIMIdehyde ND ND ND 2.8 

H y d m p  chloride 

ND-NOtDeteacd 
DL - Detecrioa Limit 

4 - 7  
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Recovery Furnace (Car) w/o NaOAc FIN: SMK) 
SOUM code: cs-RFl2 Date: 6/9/92 EPN: E40 CINEC13 ,PN5005 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Time 1910 

Stack Tempcrah~rc. "F 29 I 29 1 
Moisture Content. % 26.0 26.0 
Oxy- Concentdon. % 13.0 13.0 
Carbon Dioxide Concmtration, 46 7.0 7.0 
Volumtric Flow Rate, ~10 .3  ACFM 504. I 504. I 
Volumetric Flow Rate, x10-3 DSCFM 259.8 259.8 

Production Rate. loo0 Ib BLSlhr 78.9 78.9 
Pracgs Operating Conditions 

Method 16 Data 
Hydrogen sullide 

Concatration. ppmvd 
Emission Rats, lblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rats, Iblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Methyl mercaptan 

Dimethyl sulfide 

carbon disulfide 

Dimethyl disulfide 

Method IS Data 
Methanol 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate., I b k  

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 

Methyl mercaptan 

Ethand 

Acetow 

2-Ropiml 

10.3 
14.2 

1.7 
3.3 

0.5 * 
1.3 * 

0.5 * 
1.5 * 

0.5 * 
1.9 * 

2.7 
3.5 

0.7 * 
1.3 

0.7 * 
1.6 

0.7 * 

10.3 
14.2 

1.7 
3.3 

0.5 * 
1.3 * 

0.5 * 
1.5 * 

0.5 * 
1.9 

2.1 
3.5 

0.7 * 
1.3 

0.7 
1.6 

0.7 
Emission Rate. lblhr 1.6 1.6 - 

Ow or more vdues were IC" &an the dctcction limit. 4 . 1 .  - 1 hgeZoofI6 EzWl.XL.S l / l P ' v l  



.- 

I 

I 
I 

2.0 * I 
6s * I 
2.1 I 
9.0 I 
I 

2 s  * I 
2.9 I 
2.9 * I 
2'9 * I 
3'3 I 

EMISSION TEST RESULTS - VOC 
CINEC13.PNSOO5 I Mill: CHAMPION - SHELDON Source: Recovery Furnsce (Casc)w/o NsOAc FIN: 

s o w  Coda cs-RFI2 Date: 6/9/92 EPN E40 

Run I Run 2 Run 3 Avenge 

Dimethyl S d k k  
Concentration, ppmvd 
Emission Rate. Iblhr 

Concemtration, ppmvd 0.7 * 0.7 * 
Emission Rate, Iblhr 2.0 * 

Cmceatration. ppmvd 1.4 * 1.4 * 
Emission Rots. lblhr 6.5 * 

Concemtration. ppmvd 0.7 0.7 
Emission Rate, Iblhr 2. I 

2-B-t~ 

cblomform 

BemcD 

Bmmoodichlonnne(hane 
Concentration, ppmvd 1.4 * 1.4 
Emission Rots, I b k  9.0 * 

Coacmtration. ppmvd 
Emission Rate, I b 5  

Concxatration. ppmvd 0.7 * 0.7 * 
Emission Rots, I b k  2.5 * 

Concartration. ppmvd 0.7 * 0.7 * 
Emission Rots, I b 5  2.9 * 

Concentration. ppmvd 0.7 * 0.7 * 
Emission Rate, Iblhr 2.9 * 

Concentration, ppmvd 0.7 * 0.7 * 
Emission Rate. I b 5  2.9 * 

Concentration, ppmvd 0.7 * 0.7 * 

Dimethyl disullide 

Tolueae 

Ethyl bemar 

m-, pxylene 

0-Xglme 

Clrmeae 

Emission Rate, l b 5  3.3 * 

coacmrroton, ppmvd 0.7 * 0.7 * 
3.7 * 3 . 7  * Emission Rate, I b h  

Concmtration, ppmvd 0.7 * 0.7 

alphn-pclwae 

I 
I 
I 
I 

beta-pcaeae 

Emission Rate, Iblhr 3.7 * 3.7 * 

Emission Rate, I b 5  3.7 * 3.7 * 

Emission Rate, I b 5  3 . 7  

3-c- 
Concentration, ppmvd 0.7 * 0.7 

Terpeaes (Umppcifbn 
Concentration, ppmvd 0.7 * 0.7 

4 . 1 .  - 2 ' Om or owlo V d u c l  w e n  leu thrn the dctcction Limit. I Rgc 3 of 16 62RFI.XLS I I I W J  
~ 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Ruwvery Fumoce (Cast) wlo NaOAc FIN: SO00 
Sourcs COQ: cs-REI2 Dare: 4/9/92 EPN: E40 CINEC 13.PN5005 

Run 1 Run 2 . Run3 Average 

P-CPW 
Concentration, ppmvd 0.7 * 0.7 
Emission Rate, I b b  3.7 * 3.1 * 

Kmwm as Carbon 
Concentration, ppmvd 11.6 11.6 

UnlmowmasCarbon 
Concentration, ppmvd 0.9 0.9 

Sum MI8 as Carbon, lbhr 6.1 6.1 
Unhwnaa Compounds 96 of Total 7.5% 7.5% 

Method 25A hta 
Totsl Hydroearborrs 

Concentration, ppmvd as C 69.2 69.2 
Emission Rate, Iblhr as C 33.7 33.7 

COMMEN'IS : 

The hydmgcn sulfide value for the run on 6/9/92 m saturated 

P a p  4 of 16 E2RFI.XL.S 1/19/'J3 4.1. - 3 h or mors vducs we10 leu Ib.n che detection limit. 
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EMISSION TEST RESULTS - VOC 

CINEC13.PN5005 I Mill: CHAMPION -SHELDON Source: Recovery Fumnce ('3%) wlo NaOAc FIN: 
SouM cods: cs-RFI2 Date: 6/16/92 EPN: E40 

Run I Run 2 , Run3 Average 

CALCULATED RESULTS 

Flow Data B 
I3.O 15.0 I 

I 

Begimhg Time 1351 I551 1651 

Stack Tempraturs. "F 245 245 
Moisture Conteat, 96 13.0 
Oxygen Concentration, 96 15.0 
Carbon Dioxide Concatration, 96 5.0 5.0 
Volumetric Flow Rate. x10-3 ACFM 467.9 467.9 
Volumetric Flow Rate, x10-3 DSCFM 303.7 303.7 

Process Omratinn Conditions 
Production Rate, ~~ Ib B L S h  69.6 

Method 16 Data 
Eydmgeasulfide 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rata, l b h  

Concatration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Methyl mercaptan 

Dimethyl suvde 

Carbon W i d e  

DimethJl dkultide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rata, l b h  

Concentration. ppmvd 

Methyl mgcaptan 

Ethaml 

AatotK 

Z-ROpanOl 

1.8 
2.9 

I .2 
2.7 

1.0 
2.9 

0.5 * 
1.8 * 

0.9 
4.0 

2.3 
3.5 

0.6 * 
1.3 * 

0.6 * 
1.6 * 

0.6 * 

71.9 

2.0 
3.2 

1.3 
3.0 

1 .o 
2.8 

0.5 * 
1.8 

0.9 
4.0 

2.3 
3.5 

0.6 * 
1.3 * 

0.6 * 
1.6 * 

0.6 * 

71.9 

1.8 
2.9 

1.4 
3.2 

1.0 
2.9 

0.5 * 
1.8 * 
0.9 
4.0 

2.5 
3.7 

0.6 * 
1.3 * 

0.6 * 
1.6 * 

0.6 * 

I 
3.0 I 
3.0 I 
2.9 I 
1.8 * 

2.4 I 
I 

3.6 

0.6 * 1 
1.3 * 

0.6 * I 
1.6 * 

0.6 * I 
l c I *  Emission Rate, i b h  1.6 * 1.6 * 1.6 * . ." 

h p Z o f 1 6  E2RF.XLs 1119i91 I 
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EMISSION TEST RESULTS - VOC' 
Mill: CHAMPION - SHELDON Source: Recovery Furnace (Car) wlo NaOAc FIN: 5m 
SouMcods: CS-RFR Date: 6/16/92 EPN: E40 CINEC13.PN5005 

____ 

Run 1 Run 2 Run 3 Average 

Dimethyl S N I d e  
Concatration, ppmvd 
Emission Rate, lblhr 

Concatration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. lblhr 

BnlaUNiiehlOlUtOethan 
Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate., lblhr 

Concentration, ppmvd 
Emission Race, I b k  

Concatration, ppmvd 
Emission Rate, lblhr 

Coocatration, ppmvd 
Emission Rate, I b h  

Concentration. DDmvd 

2-Buta~one 

cblorofom 

Bennae 

Dimethyl disNlde 

Toluene 

Ethyl benzene 

m-, pXylene 

0-Xyleno 

CUmW 

a l p h s - p i m  

W - K m  

3-carene 

Terpwg (U=p=ifW 

0.6 
2.0 * 

1.1 * 
6.5 * 

0.6 * 
2.1 * 

1.1 * 
8.9 * 

0.6 * 
2.5 * 

0.6 * 
2.9 * 

0.6 * 
2.9 * 

0.6 * 
2.9 * 

0.6 * 
3.3 

0.6 * 
3.1 * 

0.6 * 
3.1  * 

0.6 * 
3.1 * 

0.6 * 

0.6 * 
2.0 * 

1.1 * 
6.5 * 

0.6 * 
2.1 * 

1.1 * 
8.9 

0.6 
2.5 * 

0.6 * 
2.9 * 

0.6 * 
2.9 * 

0.6 * 
2.9 * 

0.6 * 
3.3 * 

0.6 * 
3.1 * 

0.6 
3.1 

0.6 
3.1 * 

0.6 * 
3.7 * 

0.6 * 0.6 
2.0 * 2.0 * 

1.1 1.1 
6.5 * 6.5 * 

0.6 * 0.6 
2.1 * 2.1 * 

1.1 * 1.1 
8.9 * 8.9 

0.6 * 
2.5 * 

0.6 * 
2.9 

0.6 * 
2.9 * 

0.8 
4.0 

0.6 
3.3 * 

0.6 * 
3.1 * 

0.6 * 
3.1 * 

0.6 * 
3.1 * 

0.6 * 

0.6 * 
2.5 * 

0.6 
2.9 * 

0.6 * 
2.9 * 

0.5 
2.3 

0.6 * 
3.3 * 

0.6 * 
3.7 

0.6 
3.1 * 

0.6 
3.1 * 

0.6 
Emission Rate, 'Iblhr 3.7 * 3.1 * 3.1 * 

Om or umm v a l w ~  were ICY lhm the dctcction limit. 4.1.  - 5 Rgo 3 af I6 E2RF.XL.S 1/19rQ3 



EMISSION TEST RESULTS - VOC 
Ma: CHAMPION - SHELDON SOUM: Recovery Furnace (Car) wlo NaOAc FIN: 5000 

I 
sourcs COQ: cS-RF/z Date: 6/16/92 EPN: E40 CINEC13.PN5005 I 

I Run 1 Run 2 Run 3 Average 

. .  
Concentration. ppmvd 
Emission Ita@. l b h  

I(lloWrsmCarb0n 
Concmtntion, ppmvd 

Unhmansmcprbon 
Concsatrotioa. ppmvd 

Sllm MlB m Carbon, l b h  

0.6 * 0.6 * 0.6 * 0.6 * 
3.6 * 3.6 * 3.6 * 

5.7 5.9 12.5 8.0 

0.7 0.0 12.4 4.4 ' I  
3.7 3.3 14.2 7.1 

I Unknown CompolmB S of Total 10.7% 0.0% 49.8% 20.2% 
Method S A  Data 

Total Hyfbwn&ms 
Concatntion, ppmvd as C 21.8 16.1 20.7 
Emission Rate, l b h  as C 12.4 9.1 11.8 - 

I 
I 
I 
I 
I 
I 
I 

I 
I 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: R W O V ~  Furnace (Car) wlo NaOAc FIN so00 
Souma Code: a - R F M  Date: 6/17/92 EPN: E40 CINEC13.PN5OOS 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Begidng Time 1730 I800 1900 
Flow Data 

Stack Temperature, “F 2-50 2-50 
Moisture Content, Ib 14.0 14.0 
Oxygca Concentration. 16 14.0 14.0 
Carbon Dioxide Coacsatration, ‘16 5.0 5.0 
Volumttric Flow Rate, x10-3 ACFM 532.7 532.7 
Volum&ic Flow Rate. x10-3 DSCFM 339.2 339.2 

Process Owratinn Conditions 
Pnniucti& Rate. io00 Ib B L S 5  

Eydmgen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rats, I b 5  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, Ibku 

Concentration, ppmvd 
Emission Rate. l b 5  

Methyl mercaptan 

Dimethyl sulfide 

Carbon dinJIde 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate, l b 5  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. lbhr  

Concentration, ppmvd 
Emission Rate, I b 5  

Concentmtion. pvmvd 

Methyl mercaptan 

Ethanol 

Aceto= 

2-Propawl 

78.0 

2.2 
4.0 

1.1 
2.8 

0.9 
3.0 

0.5 * 
2.0 * 

0.5 * 
2.5 * 

2.6 
4.4 

0.6 * 
1.4 * 

0.6 * 
1.8 * 

0.6 * 

78.0 

5.9 
10.6 

1.5 
3.8 

1.1 
3.6 

0.5 * 
2.0 * 

0.5 
2.5 * 

3.3 
5.6 

0.6 * 
1.4 

0.6 * 
1.8 * 

0.6 * 

78.0 

7.8 
14.0 . ’ 

I .9 
4.8 

I .2 
3.9 

0.5 * 
2.0 * 

0.5 * 
2.5 * 

2.8 
4.8 

0.6 * 
i.4 * 

0.6 * 
1.8 * 

0.6 * 

78.0 

5.3 
9.5 

1.5 
3.8 

1.1 
3.5 

0.5 
2.0 * 

0.5 
2.5 * 

2.9 
4.9 

0.6 
1.4 * 

0.6 * 
1.8 

0.6 * 
Emission  ate, i b 5  1.8 * 1.8 * 1.8 * 1.8 * 

00 or more values were Icu than the detection limit. 4 . 1 .  - 7 Page 6 of I6 EZW.XI-7 IIIWI 
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EMISSION TEST RESULTS - VOC 

CINECl3,PNSWS I Mill: CHAMPION - SHELDON Source: Recovery Furnace (Casc) w/o NoOAc FIN: 
sourcecods: cs-wn D&: 6l17l92 EPN: E40 

I Run 1 Run 2 Run 3 Average 

Dimethyl s d m ?  
Concentration. ppmvd 
Emission Rate, Ibhr 

Conccmtration. ppmvd 
Emission Rate. Ibhr 

Conomtration, ppmvd 
Emision Rate. lbhr 

Conombation, ppmvd 
Emission Rate. lbhr 

Bmnodiehlomethane 
Concentration, ppmvd 
Emission Rate, lbhr 

Concmtration. ppmvd 
Emission Rate, Ibhr 

Coacmtmtioo, ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 
Emission Rate, lbhr 

Concentration, ppmvd 
Emission Rate. lbhr 

Comtrstion, ppmvd 
Emission Rate. Ibhr 

ZButpmlK 

ChlomCOrm 

Bemrae 

Dimethyl disulfide 

Tnluee  

Ethyl beazeac 

rn-, pxylene 

0-Xylene 

ClnnaM? 

SlphS-FhlW 
concatration. ppmvd 
Emission Rate. lblbt 

Concatration, ppmvd 
Emission Rate. Ibhr 

Comtmtion. ppmvd 
Emission Rate, Ibhr 

beta-pEnene 

3-careae 

0.6 * 
2.2 * 

1.2 * 
1.3 * 

0.6 * 
2.4 * 

1.2 * 
10.1 * 

0.6 * 
2.8 * 

0.6 * 
3.3 * 

0.6 * 
3.3 * 

0.6 * 
3.3 

0.6 * 
3.7 * 

0.6 * 
4.2 * 

0.6 * 
4.2 * 

0.6 
4.2 * 

0.6 * 
2.2 * 

1.2 * 
7.3 * 

0.6 * 
2.4 * 

1.2 * 
10.1 

0.6 * 
2.8 * 
0.6 * 
3.3 * 

0.6 * 
3.3 * 

0.6 * 
3.3 * 

0.6 * 
3.7 

0.6 * 
4.2 * 

0.6 * 
4.2 * 

0.6 * 
4.2 * 

0.6 * 

0.6 * 
2.2 * 

1.2 
1.3 

0.6 * 
2.4 * 

1.2 * 
10.1 * 

0.6 * 
2.8 * 

0.6 
3.3 * 

0.6 * 
3.3 * 

0.6 * 
3.3 * 

0.6 * 
3.7 * 

0.6 * 
4.2 * 

0.6 
4.2 * 

0.6 
4.2 * 

0.6 * 

0.6 * 
2.2 1 

* I 
2.4 * I 

I 
1 

2.8 * I 
3’3 * I 
3’3 * I 
0.6 3’3 * * I 
0.6 3” * I 

1.2 

0.6 * 

1.2 * 

0.6 * 

0.6 * 

0.6 * 

0.6-* 

4.2 * 

0.6 * I 
0.6 I 
0.6 * I 

4.2 * 

4.2 * 

4.2 * 4.2 * 4.2 * 4.2 * 

1 
I h g c  7 Of 16 E2RF.XLs 1/19/93 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Recovery F u m w  (Cast) w/o NaOAc FIN: So00 
SOUFCS cods: cs-WIZ Date: 6/17/92 EPN: E40 CIMC13.PN5005 

____ 

Run I Run 2 Run 3 Average 

P C F *  
Concentration. ppmvd 0.6 * 0.6 * 0.6 * 0.6 
Emission Rate, I b h  4.1 * 4.1 * 4.1 * 4.1 * 

Knuwus as Carbon 
Concentration, ppmvd 6.9 8.4 9.3 8.2 

U-asCarbOD 
Concsotrntim. ppmvd 0.6 * 7.8 3.4 3.9 

Slrm MI8 as Carbon. l b k  4.7 10.3 8.0 7.7 
U h w n  CompounQ % of Total 7.8% 48.2% 26.6% 27.5% 

Method 25A Data 
Total Iiydnnnrbom 

Concsotratim. ppmvd BS C 38.4 50.0 73.3 53.9 
Emission Rote. I b h  as C 24.4 31.7 46.5 34.2 

One or mom values we10 leu h n  the detection limit. 4.1. - 9 Pap 8 of 16 E2RF.XL.S I/lW+3 
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EMISSION TEST RESULTS - VOC 

Mill: CHAMPION - SHELDON Soura: Recovery Furnace (Cssc) w/o NaOAc FIN: 
soum code: cs-RFl2 Date: 6/20/92 EPN: E40 CINEC I3.PNSOO5 I - 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginnine Time 1326 1426 1526 E 
Flow Data R 

Stack Tempsmhve, ‘F 265 265 
Moisture Conteat, % 7.0 
Oxygm conccatration. % 14.5 14.5 
Carbon Dioxirb coacrmtnion. % 8.0 8.0 

382.7 
Volummic Flow Rata, x W 3  ACFM 
Volummic Flow Rate. x10-3 DSCFM 

7.0 I 
569.3 
382.7 

PMCgs operating conditions 
pral~~tiOn ~. ts .  im ib B L S ~  

Method 16 Data 
Hydrogrn sulfide 

Conmtration. ppmvd 
Emission Rate, I b h  

Conceatration, ppmvd 
Emission Rnte, lbilu 

Conmtration, ppmvd 
Emission Rate, lblhr 

Concatration. ppmvd 
Emission Rote, I b h  

Concatration, ppmvd 
Emission Rate, Ibilu 

Metb~l  ==wtm 

Dimelby1 s l m d e  

carbondisulfide 

Dimetbyl disulfide 

Method 18 Data 
Metham1 

Concentration. ppmvd 
Emission Rote, Iblhr 

Concentration. ppmvd 
Emission Rate, lwhr 

Concatration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rnte, l b h  

Methyl mennptao 

Ethaml 

ACl?tOItI? 

2-ROppml 

84.5 

4. I 
8.3 

I .5 
4.3 

0.8 
3.0 

0.5 * 
2.3 * 

0.5 
2.8 

2.3 
4.4 

0.5 * 
1.5 * 

0.5 * 
1.9 * 

84.5 

4.3 
8.7 

1.6 
4.6 

1.3 
4.8 

0.5 * 
2.3 * 

0.5 
2.8 

2.1 
5.2 

0.5 * 
1.5 * 

0.5 * 
1.9 * 

0.5 * 

84.5 

2.5 
5.1 

I .6 
4.6 

1.0 
3.7 

0.5 * 
2.3 * 

0.5 
2.8 

3.0 
5.7 

0.5 * 
1.5 * 

0.5 * 
1.9 * 
0.5 * 

3.6 1 
7.4 

4.5 

3.8 I 
OS 2.3 * * I 
2.8 O5 I 
2.1 I 

I 
0.5 * 1 
0.5 * I 

5.1 

1.5 * 

1.9 * 

Concentntion, ppmvd 0.5 * 
Emission Rate, I b h  

Rgc 1OofI6 E2RF.XL.s 1/19/93 I 
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EMISSION TEST RESULTS - VOC 
Mill: W P I O N  - SHELDON Source: Rewvery Furnace (Cw)  wlo NaOAc FIN: So00 
source code: a-RFI2 Date: 6120192 EPN: E40 CINEC13.PN5005 

Run I Run 2 Run 3 Average 

Dimethyl sulfkle 
Concentration, ppmvd 
Emission Rate. I b 5  

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rate, I b 5  

BrOmOdiehlOnrmethnne 
Comeatration, ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rate, I b 5  

Concmtrotion, ppmvd 
Emission Rate, l b 5  

Concentration. ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rate. l b 5  

Concentration, ppmvd 
Emission Rak, I b 5  

Concentration. ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rate, I b 5  

Z-BU~MOIH 

chlomrom 

Benzeae 

Dimethyl disultide 

Toluenc 

Ethyl beaoew 

m-, pxylene 

0-Xylene 

ClrmeDe 

d p h a - H ~ ~ ~  

beta-Pinene 

3-c- 

Terwaes (Unswcifiedl 

0.5 * 
2.3 * 

1.1 * 
1.6 * 

0.5 * 
2.5 * 

1.1 
10.5 * 

0.5 * 
3.0 * 

0.5 * 
3.4 

0.5 * 
3.4 * 

0.5 
3.4 * 

0.5 * 
3.9 * 

0.5 * 
4.4 * 

0.5 * 
4.4 

0.5 * 
4.4 * 

Concentration. ppmvd 0.5 * 

0.5 
2.3 * 

1.1 * 
7.6 * 

0.5 * 
2.5 * 

1.1 * 
10.5 * 

0.5 * 
3.0 * 

0.5 * 
3.4 * 

0.5 * 
3.4 * 

0.5 
3.4 * 

0.5 * 
3.9 * 

0.5 * 
4.4 

0.5 * 
4.4 * 

0.5 * 
4.4 * 

0.5 * 

0.5 * 
2.3 * 

1.1 * 
1.6 * 

0.5 * 
2.5 * 

1.1 * 
10.5 * 

0.5 * 
3.0 

0.5 * 
3.4 * 

0.5 * 
3.4 * 

0.5 * 
3.4 * 

0.5 
3.9 * 

0.5 * 
4.4 * 

0.5 * 
4.4 * 

0.5 * 
4.4 * 

0.5 * 

0.5 * 
2.3 

1.1 * 
1.6 * 

0.5 
2.5 * 

1.1 * 
10.5 * 

0.5 * 
3.0 * 

0.5 * 
3.4 * 

0.5 * 
3.4 * 

0.5 * 
3.4 * 

0.5 
3.9 * 

0.5 
4.4 * 

0.5 * 
4.4 * 

0.5 
4.4 

0.5 
Emission Rate, lblhr 4.4 * 4.4 * 4.4 * 4.4 

On or elore values we= leu than Ihr dctcctioo limit. 4.1. - 1 1  Page I I  of I6 E2RF.XLS 1119,UJ 



EMISSION TEST RESULTS - VOC 

5wo I 
' I  

::: : 1 
3.0 I 

Mill: CHAMPION - SHELDON Source: R e w v q  Furnace (Casc) 40 NnOAc FIN: 
souroecods: cs-RFl2 Dntc: 6120192 EPN: E40 CINECl3.PN5005 

Run 1 Run 2 Run 3 Avenge 

P-cym- 
Conmtration, ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rote, lblhr 4.3 * 4.3 * 4.3 * 

Gmcatrptim, ppmvd 2.6 3.1 2.1 
KnowaSUCarbon 

UnhmrmsScPrbon 
C4mmtration. ppmvd 1.5 1.2 1.1 1.3 

30.0% 
3.0 I Slrm M18 p1 cplboa, I b k  2.9 3.5 2.1 

Ulrhmm CompocmQ % of Total 36.8% 24.4% 28.6% 
Method 2SA Data 

Total Hydnrsrbons 
Gmcatrstim, ppmvd ss C 41.9 48.4 39.8 43.4 I - Emission Rote, lblhr ss C 30.0 34.7 28.5 31.1 

I 
'I 
I 
I 
I 
'I 
I 
I 
I 
I 
I PaPC 12 Of 16 E2RF.XLs I l l V i V J  
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Section 4.2 Emission Test Results - Miscellaneous 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Recovery Furnace (Casc) wlo NaOAc FIN: 5000 
source Code: cs-RFI2 Date 6/16/92 EPN: E40 CINEC13.PN5005 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Bqinning Time 1517 

Stack Temperature, "F 245 245 
Moisture Content, 96 13.0 13.0 
Oxygm Concentration, 96 15.0 15.0 
Carbon Dioxide Concmtration. 96 5.0 5.0 
Volumtric Flow Rate, ~ 1 0 . 3  ACFM 467.9 461.9 
VolumeVic Flow Rate, x10-3 DSCFM 303.7 303.7 

Process Operating Conditions 

Miscellaneous Parameters 
Production Rote, IO00 Ib B L S h  71.9 71.9 

Formaldehyde 
Concentration, ppmvd 0.5 0.5 * 
Emission Rate, l b h  0.7 * 0.7 * 

Concentration. ppmvd 0.5 0.5 * 
Emission Rate, I b h  1.0 * 1.0 

Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate. I b h  1.4 * 1.4 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate, I b h  2.8 * 2.8 * 

Acetaldehyde 

Acetone (Impinges) 

Acetophenone 

2-Butanone (Impinges) 
Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate, I b h  1.7 * 1.7 * 

Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate, lblhr 2.4 * 2.4 * 

Coocentration, ppmvd 0.5 * 0.5 
Emission Rate, lbhr 1.3 1.3 

Concentration. ppmvd 0.5 * 0.5 * 
2.5 * 2.5 * Emission Rate, lwhr 

Methyl isobutyl ketone 

Acrolein 

Berualdehyde 

I 

Hydrogen chloridc 
Concentration, ppmvd 1 . 1  1 . 1  
Emission Rate, l b h  1.9 I .9 



~~~ 

I 
EMISSION TEST RESULTS - OTHER MISCELLANEOUS 

CINEC13.PN5005 I I 
Mill: CHAMPION -SHELDON Source: Recovery Furna~e (CPSC) w/o NaOAc FIN: 
souroecode: cs-WI2 Date: 6/17/92 EPN: E40 

- 

I 
I 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Begimhg Time 1905 
Flow Data 

Stack Tcmpenhua, 'F 250 ~ 250 

14.0 14'0 I 
532.7 339.2 1 

Moistum Conteat. % 14.0 
Oxygm Concalbation, % 14.0 
cubon Dioxide ConcmtrPtion, % 5.0 5.0 
Volume&ic Flow Rate, x10-3 ACFM 532.7 
Volumetric Flow Rate. ~ 1 0 . 3  DSCFM 339.2 

Pmduction Rate. lo00 Ib B L S k  

F o d Q a y d e  

Process Operating Conditions 

Miscellaneous Parameten 78.0 I. 
0.8 * I 
OS 1.2 * I 3 

78.0 

Concenbation, ppmvd 0.5 * 
Emission Rate. I b k  0.8 * 

Conceabation, ppmvd 0.5 * 
Emission Rate. lblhr 1.2 * 

OS 1.5 * * I Concentration, ppmvd 0.5 * 
Emission Rate, I b k  1.5 * 

Concatdon, ppmvd 0.5 * 0.5 * 
Emission Rate. I b k  3.2 * 3.2 * I 

Acetaldehyde 

Aeetom @npker) 

Aeetopbonolbt 

Z-Butanom (Impinger) 
Concentration, ppmvd 0.5 * 0.5 * 

Concentmtion. ppmvd 0.5 * 0.5 * 

Emission Rate, I b k  1.9 * 1.9 1 
Methyl isobutyl ketone 

I 
Emission Rate, l b k  2.6 * 2.6 * 1 
Concmbation. ppmvd 0.5 * 0.5 * 
Emission Rats, lblhr 1.5 * 1.5 * 1 

Acrolein 

BeIldQagde 

Hydrogen chloride 

Conceabation.ppmvd , 0.5 * 0.5 * 
Emission Rate, I b b  2.8 * 2.8 * I 
Emission Rate. I b b  2.5 2.5 1 Concentration, ppmvd 1.3 1.3 - 

I Rpc 5 of 12 0IRF.XLs 1/20/93 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Recovery Furnace (CPSC) wlo NaOAc FIN: So00 
Source Code: cs-wn Date: 6120192 EPN: E40 CINEC13,PNSa)S 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beghing Time 1538 

Slack Temperalure. "F 265 265 
Moisture Content, % 7.0 7.0 
Oxygm Concentration, % 14.5 14.5 
Carbon Dioxide Concatration. % 8.0 8.0 
Volumetric Flow Rata. x10-3 ACFM 569.3 569.3 
Volumetric Flow Rate. ~10 .3  DSCFh4 382.7 382.7 

Production Rate. lW0 Ib B L S h  84.9 84.9 
Process Operating Conditions 

MisceUaneous Parameten 
Fonaaldehyde 

Concatration, ppmvd 
Emission Rata, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, lblhr 

Conceatration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, l b h  

Methyl isobutyl Letone 
Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. l b h  

Acetaldehyde 

Acetone (Impinger) 

Aeetophewne 

2 - B ~ t a n o 1 ~  ( h p k ~ )  

Acrolein 

Benznldehyde 

Hydrogen chloride 

0.5 * 
0.9 

0.5 * 
1.3 

0.5 * 
1.7 * 

0.5 * 
3.6 * 

0.5 * 
2.1 * 

0.5 * 
3.0 * 

0.5 * 
1.7 * 

0.5 * 
3.2 

0.5 * 
1.1 * 

0.5 * 
0.9 

0.5 * 
1.3 * 

0.5 * 
1.7 * 

0.5 * 
3.6 * 

0.5 * 
2.1 * 

0.5 * 
3.0 * 

0.5 * 
1.7 * 

0.5 * 
3.2 * 

0.5 
1 . 1  

One or mom values wem l e u  than the delation limit. 4.2. - 3 Rpc 8 of 12 02RF.xLs 1120!91 



I 

Section 4.3 Quality Control Results 



Q U A L W  CONTROL DATA 

The quality conml results summarized on the following pages were collected before. 
during and after the VOC testing on the source. The source test results have not been comc3ed 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A. and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv MZSA 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by inhuducing propane in nimgen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two meesured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Orpanic Comm on& bv M l a  

The calibration curve was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds wexc verified from the check standard. 

A line studv was pufoxmed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfnr bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line studv was performed by introducing hydrogen sulfide in air from a Tediar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

1 5 l T l E ~ T S A W Z W X ~ I J M A K U E C  4 . 3  - 1 
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SOURCE 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

0.0 
1 .o 

36.0 
91.2 

CORR COEFF 

.THEOR ppm 
0 

36 
91 

1506 

2. PROPANE LINE RECOVERY 

P 

6/9/92 
'PZ- %ERR 

-0.1 -0.1 
0.0 -1.1 

37.9 2.1 
90.4 -0.9 

0.9995 

DATE 6/9/92 I DATE 

CS-RFI1 

%GzF--= 
- pm %ERR 

-17.0 -1.1 
38.0 0.1 

106.0 1 .o 
1505.0 -0.1 

0.9998 

6/10192 
%REC --. --..-_ INST UNE %REC -.."~+.-.. !INST LINE 

BEFORE 92.9 91.6 98.6%;** 
AFTER 0 .  90.5 j.. 

3. LINE BLANK. 
611 0192 

I 
6/9/92 

.-...-..I .......... 
I......__ J P ?  -__1.-- -...--.--i ! ...." .-.-.-.-.. J3em .__.-.........__ 

0 .  1.1 j BEFORE 
AFTER .. 
*. Not performed 

i .. 

4.3. - 2 



SOURCE 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

0.0 
36.0 

244.0 
1506.0 

CORR COEFF 

'THEOR ppm 
0 

36 
91 

244 

2. PROPANE LINE RECOVERY 

, - 
611 6/92 

%ERR p.9 -- 
1 .o 0.1 

40.0 0.3 
237.0 -0.5 

1506.0 0.c 

0.9999 

CS-RFIZ 

DATE 611 6/92 I DATE 

- 
611 7/92 

erno %ERR 
c_. 

0.9988 

4.0 1.6 
28.0 3.3 
93.0 0.7 

244.0 0.0 

611 7/92 
INST LINE %REC [INST LINE %REC -..-.............. " ' T  _..... " --.....-----.--.-.-- "." .." ........... "*" ..-.. 

BEFORE 248.0 241.0 97.2%! 241.0 227.0 94.2% 
AFTER 241 .O 227.0 94.2%! 245.0 244.0 99.6% 

3. LINE BLANK 
611 6/92 611 7/92 

j .  ............ "...".."...."-..I_.... ".-~~.m-".--""...".."..~ ..................... "".PP.!!!......".-"-." .-..- i .  BEFORE 4.0 . 5 i AFTER i 

Not performed 

4.3. - 3 



SOURCE 

QUALITY CONTROL SUMMARY 
METHOD 26A .. 

1. CALIBRATION 

THEOR 

. P P E  I... I .--..._..-..------ "_ 
0.0 

36.0 
91 .o 

244.0 

CORR COEFF 

b - 
6120192 

%ERR !em ._.._I ._...._.- 

2.0 0.t 
'37.0 0.4 
85.0 2.f 

245.0 0.4 

0.9994 

CS-RFI2 

-..... I 

2. PROPANE LINE RECOVERY 

DATE 6120192 i i %REC I .I ........... " .. INST LINE 
BEFORE 245.0 244.0 99.6%1 
AFTER 249.0 240.0 99.6%; 

-I_ __._.I.. +" 

3. LINE BLANK 

I 
6120192 
m 

BEFORE 5.0 
I -I"-_- .... - ...- "" ....- " ..... - .-.-.-- P L  -..... " ..--..-_.. T " . " . . . "  ....-.._ 
i 

AFTER 1 .o I 

4 .3 .  - 4 



SOURCE CS-RFll 

ethanol 52.01 45.3 87.1% 
acetone 41.6; 36.8 88.6% 
isopropanol 39.9: 38.0 95.4% 
dimethyl sulfide 9.11 8.3 91.2% 
benzene 34.21 34.0 99.5% 
bromodichloromethane 18.81 16.7 88.8% 
dimethyl disulfide 33.91 30.0 88.6% 
toluene 28.71 22.3 77.6% 
ethyl benzene 24.91 20.8 83.6% 

48.1 92.5% 
33.2 79.8% 
37.7 94.5% 

34.1 99.9% 
15.9 84.6% 
28.7 84.7% 
25.7 89.5% 
21.1 84.7% 

7.5 82.4% 

................... THEOR ! %REC i %REC ................ ..^_.I_" ........ ".."....+.....,." ................................ 
BEFORE 36.01 37.5 104.2%! 35.0 97.2% 

.........-- ..... 

3. METHANOL LINE RECOVERY 
6/9/92 i 611 0192 

" ........-.- O L  LINE ._I %REC .... I IGC 1...-1..1-- LINE " %REC .... 
BEFORE 9.7 8.2 84.5%1 9.3 

12.1 97.6% 12.4 i AFTER 9.3 

4. LINE BLANK 

BEFORE F9A2005 f FAA2004 
AFTER FAA2004 jFGA2004 

I [ ______.___._._ FILE REF ..........-.. ............................ .............................................................................................................. ..... "." ".."_. 

4 .3 .  - 5 



1 

to I u e n e 28.71 24.0 83.4% 
ethyl benzene 24.9: 19.2 77.1% 
rn-xylene 49.81 37.6 75.5% 

curnene 21.91 16.5 75.2% 
alpha-pinene 19.21 14.8 77.2% 

3-carene 19.3; 13.5 70.3% 
p-cymene 19.61 13.4 68.3% 

o-xylene 25.01 18.7 74.6% 

beta-pinene 19.2; 13.9 72.4% 

SOURCE CS-RFI2 

25.0 87.1% 
20.3 81.6% 
40.0 80.3% 
19.9 79.5% 
17.4 79.2% 
16.0 83.3% 
15.4 79.8% 
14.2 73.7% 
14.1 72.2% 

Y. OUAUTY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

%REC ! %REC _..-.-"- THEOR 'i .....- ."_.j ..-.--...-_.-.--" 
BEFORE 36.0; 33.3 92.5%1 35.3 98.1% 
AFTER 36.05 31.6 87.8%1 36.2 100.6% 

611 7/92 
i 

3. METHANOL LINE RECOVERY 
611 6/92 i 

%REC .--. "..___.. GC UNE %REC ... ........................ IGC UNE 
BEFORE 12.4 12.1 97.6%/ 10.0 11.0 110.0% ~ . .. 

AFTER 10.0 11.1 111.0%/ 33.1 30.1 90.9% 

4. LINE BLANK 
1 [ -------- FILE REF _..-_I_ -- --".."..-I-...-...""." -....----. " .....-.. " I._._-" _.___ 

BEFORE FGA2004 ;FHA2010 
AFTER FHA2010 (FK82005 

- 

*Not Derforrned 

4.3. - 6 



SOURCE CS-RF/Z 

OUALlTY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

4 ANALYTE 6/20/92! 

. ........-.-.......... " ....... " ""Ef? ..................... ..--.-.....- I... 
rn 

ethanol 52.01 
acetone 41.6i 31 .l 
isopropanol 
dimethyl sulfide 9.1 1 9.0 98.9%\ 
benzene 34.21 32.8 96.0%/ 
brornodichloromethane 18.81 16.4 87.2%! 
dimethyl disulfide 33.9'j 31.0 91.5%/ 
toluene 28.7! 26.9 93.6%: 
ethyl benzene 24.91 23.8 95.5%1 

49.81 48.8 98.0%; m - x y I e n e 
o - x y I e n e 25.0; 23.6 94.3%; 
curnene 21.91 20.7 94.1%; 

beta-pinene 19.2: 13.6 70.9%1 
3-carene 19.31 17.6 91.5%: 

p-cymene 19.61 18.1 92.6%1 

2. PROPANE RESPONSE 

I 

alpha-pinene 19.21 19.0 99.4%; 

THEOR %REC . " ....................................................................... " ....... " ...................... : ........................................................ ( ............ - ................... " ......... " ...... 
BEFORE 36.01 35.9 99.7%: 
AFTER 36.01 31.6 87.8%1 

3. METHANOL LINE RECOVERY 
6/20/92 j 

GC LINE %REC i 
BEFORE 33.1 30.1 90.9%1 

j AFTER 

4. LINE BLANK 

.I ---...._-. "._."" _ .....-.. " ....-..-. " ...... " ........... ..,................ " I -... " ...-...... """ ---. 
* 

.............. 1 [ FILE REF .__-----_-___- ..................................................................................................................................................................... " 

BEFORE FGA2004 1 
AFTER FK8201,4 ! 
'Not performed 

4.3. - 7 



SOURCE CS-RFI1 

QUALITY CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION - 
ANALYTE LO MED HI CORR 
...._-............. I .-... I -..-___.._... w!!! PP"E_."  -.-.. s.e.!!! ..._ COEFF _._._.-.._ 

6/9/92 
hydrooen sulfide 3.3 5.0 7.8 1.Oooo 
methyl mercaptan 3.1 4.6 7.2 1.0000 
dimethyl sulfide 4.2 6.4 10.0 1.0000 
carbon disulfide 1.3 2.0 3.2 1.0000 
dimethyl disulfide 1.8 2.8 4.3 1.0000 

611 0192 
hydroQen sulfide 2.1 4.7 10.5 1.OOOO 
methyl mercaptan 1.9 4.4 9.7 1.oOoo 
dimethyl sulfide 2.6 6.1 13.5 1.OOoo 
carbon disulfide 0.8 1.9 4.2 1.0000 
dimethyl disulfide 1.1 2.6 5.8 1.0000 

4.3. - 8 



I 

I' 

I 
c' 
I' 
f 

SOURCE CS-RFI2 

QUALITY CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION 

L d 

ANALYTE LO MED HI CORR 
COEFF ............................. I" ._I. ".!?.I?.!!!.."" I.._. PP.!!?. .......... " ..... e.!?.!!! ..--.. "" ...I" ...-. "" ....I.._..-......- 

611 6/92 
hydrogen sulfide 3.1 5.9 9.5 1.0000 
methyl mercaptan 2.8 5.5 8.8 1.0000 
dimethyl sulfide 3.9 7.6 12.2 1.0000 
carbon disulfide 1 .2 2.4 3.8 1.0000 
dimethyl disulfide 1.7 3.3 5.3 1.0000 

6/17/92 
hydrogen sulfide 3.1 5.9 9.5 1.0000 
methyl mercaptan 2.8 5.5 8.8 1.0000 
dimethyl sulfide 3.9 7.6 12.2 1.0000 
carbon disulfide 1.2 2.4 3.8 1.0000 
dimethyl disulfide 1.7 3.3 5.3 1.0000 

Calibration from 6/16/92 checked and used 

I 
r 
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SOURCE CS-RFI2 

QUALITY CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION 

L I 

ANALYTE LO MED HI CORR 
-.-. P2.F. f?P COEFF I_-_.____..___ _p.em 

6120192 
hydrogen sulfide 3.1 5.9 9.5 1.0000 
methyl mercaptan 2.0 5.5 0.0 1.0000 
dimethyl sulfide 3.9 7.6 '12.2 1.0000 
carbon disulfide 1.2 2.4 3.0, 1.0000 
dimethyl disulfide 1.7 3.3 5.3 1.0000 

Calibration from 611 6/92 checked and used 
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Section 4.4 Process Operating Data 



CHRMPION INT'L-EOHS ID:713-456-6940 JQN 14'93 12:20 No.006 P.06 

I' 
1: 
t 
I 
D 
I 
1 

RECOVERY FURNACES - PROCESS OPERATING CONDITIONS 
Hill: Shaldon nil1 Source: Rocovary 
Bourcoi Reewery lurnaca Date: 6-9-92 
PIN: 5000 EON: E40 CIN: EC13, PN 5005 

INPUT DATA Unit. Run 1 Run 2 Run 3 Avoraga 

Beginning Tim. 
Purnaca Data 

Type 
U&nufacturar 
Whon Conmtructad 
when xodifiod 
Contact or Non-contact 

BLS Density 
BL SolLds Contant 
Liquor Firing Rate 
Liquor Firing Rate 
SulfLdity (Graen Liquor) 
BL BTIJ Contant 
BL Chloride Content 

Production Data 

Makm-Up ChemlcaLs (limt) 

EmLmrion Data 
02 Concentration 
COZ Concentration 
CO Concantr&tion 
SO2 Concentration 
NOX Concentration 
TRS Concantration 

rb~gr1 
dmc im& 1 
CPH 

lb BLS/hr 
9 by ut 
OTUJlb 
t by ut 

* 
t 

ppn 
w n  
ppn 
PPW 

19: 10 

Carcada Evaporator 
Canbumtion Englnoaring 

Diract Contact 

1961 
1916 

11.90 0.00 
0.65 0.00 
170.0 0.00 

78900.0 0.00 
67 0.00 

5800 . 0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

--_-___----c__-___--------------------------- 

12.1 0.00 
0.00 
0.00 
0.00 
0.00 

8 0 .00  

Notom I EconolaLror 02 ra&dlngm averaged 19 
TRS readings correctod to 8% 02 

4.4. - 1 
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CHQMPION INT’L-EOHS ID:713-456-6940 OCT 06’92 13:08 No.005 P.08 

RECOVERY FURNACES - PROCESS OPtRATIAC CONDITIONS 

Boginning Tim. 
Furnaco Data 

TYp. 
Xonufocturor 
Whon Conmtructod 
Ykon Icodlflod 
Contact or Won-contact 

BLI Donsity 
DL SoUdm Contont 
Liquor ?irLng Rat0 
Liquor Tiring Rat. 
Sulfldity (Croon Liquor) 
BL BTP Contont 
BL Chlortde Contont 

Xako-Up Chomlcalm (1i.t). 

Productlon Data 

xilla Sholdon nil1 Soure01 Rocovory 
S O U ~ C O I  Rocovory mrnaco Datoi 6-16-92 
?INS 5000 tPN: E40 CIN: EC13, PN SO05 

INPUT DATA Unit. Run 1 Run 2 Run 3 Avoraga 

13: 51 15a51 16lSl 

Camcad. Evaporator 
Comburntion Xnpinooring 

1967 
1976 

Direct contact 

1 

mtl8alOn Data 
02 Concontratlon 
CO2 Concontration 
CO Concontration 
SO1 Concontration 
NO% Concontratlon 
TRS Concontration 

ibf9.1 
doclmal 

om 
lb BLS fhr 
t by w t  
BTUf lb 
t by w t  

t * 
ppn 
m n  
PPU 

11.90 11.90 11.90 0.00 

0.00 
0.658 0.651 0.65 
150.0 lss.o 150.0 

0.00 69600.0 71900.0 71900.0 
68.3 66.7 66.1 0.00 
5800 w o o  saoo 0.00 1 

0.00 ‘ .......................................... 
0.00 

0.00 
0.00 1 

23.2 46.3 
24.7 7.6 
41 2.4 

1 
0.00 
0.00 

0*0°  I opn 3.1 2.5 

02 Concontration (0  econonirmr) 3.9 3.6 3.6 

Notoa a All omismion data Lm corroctod to ab 02  

4.4. - 2 
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I CHRMPION INT'L-EOHS ID:713-456-6940 JAN 14 '93  12:19 No.-006 P.05 

RECOVERY PURIIACICS - PROCESS OPEMTINO CONDITIONS 
n i u r  sholdon n i u  SOurc01 Recovery 
Soureo: Rocovery hrnaeo Dater 6-17-92 
PIN; 5000 EPN: E40 CIN: BC13, Pls 5005 

INPUT DATA Units Run 1 Run 2 Run 3 Avmrage 

Beginning Time 
Purnaco Data 

Typo 
Manufacturer 
Whon COnmtructmd 
Whon Iloditiod 
Contact or Non-contact 

BLS Donoity 
BL Solid. Content 
Liquor ?iring Rat0 
Liquor Firing Rate 
Sulfidity (Green L i q u o r )  
BL BTV Contont 
BL Chloridb Content 

Production Data 

Mako-Up Chemical. (1i.t) 

Emission Data 
02 Concontration 
CO2 Concontration 
CO Concentratlon 
so2 Concontration 
NOX Concontration 
TRS Concentration 

lb/gal 
doc ima 1 
w n  

lb BLS/hr 
9 by I& 
BTU/lb 
9 by wt 

9 
9 

PPH 
PPn 
ppn 
ppn 

17:30 19:05 

Cascade Evaporator 
Cornbumtion ~ngineorlng 

1967 
1976 

Diect Contact 

11.90 11.90 

168.0 168.0 
78000.0 78000.0 

0.646 0.646 
0.00 
0.00 
0.00 
0.00 

02 Concontration (e econonirer) 3.4 0.7 

Note. : All emi.mion data is corrosted to 89 02 

4.4. - 3 
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I CHAMPION INT’L-EOHS ID:713-456-6940 OCT 06’92 13:08 No.005 P.10 

RSCOVERY FURNACES - PROCESS OPEIUTING COHDITIONS 

I 
I 
‘1 

H i l l :  Sholdon H i l l  Source: Rocovory 
sourcei ~ocovery h r n a c o  Oat.: 6-20-92 
P f # l  5000 EPN: E40 cxn: ten, PN 500s 

INPUT DATA Unit. Run 1 Run 2 Run 3 Avorag. 

Boginninq Tim. 
Purnaco Data 

Wp. 
nanufac turer  
When Constructed 
When n o d i f i d  
Contact or #on-contact 

DL6 Donmity 
BL Solid. Content 
Liquor F i r i n g  Rat.  
L i q u o r  ? i r i n q  Rate 
B u l f i d i t y  (Green Liquor) 
DL BTU Contont 
DL Chloride Content 

I(.WUp Chomlcalm (list) 

Production Data 

Bmlmion Data 
02 C o n ~ o n t r a t i o n  
C02 Concontration 
CO Concontration 
SO2 Concentretion 
NOX Concentration 
TRS Concontration 

lb/pAl 
decimal 

GPH 
l b  BLs/hr  
t by w t  
BTU/lb 
6 by u t  

% 
t 

PPH 
ppn 

ppn 

13:26 14126 15:26 

Camcade Evaporator 
Combumtion EnqineerLng 

1967 
1976 

D i r e c t  Contact 

1 

4.4. - 4 

11.90 11.90 11.90 0.00 

182.0 182.0 183.0 0.00 
84500.0 84S00.0 84500.0 0.00 

0.65 0.6s 0.65 0.00 4 
5800 5800 5800 0.00 0-0° I 

0.00 

0.00 

0.00  
0.00 

0.00 1 
PPX 16.4 10.7 9.3 

1 
1 
1 
I 
I 
1 
I 

01 Concentration ( 0  o ~ o n o n i i o r )  1.8 1.8 2.3 

Notom 1 A l l  omismion d a t a  is corroctod t o  8 t  02 
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JAN 14'93 12:19 No.006 P.04 CHAMPION INT'L-EOHS ID:713-456-6940 

RECOVBRY FURNACES - PROCESS OP8RATING CONDITIONS 
Xlll: Sheldon X l l l  Source: Recovory 

PIN1 SO00 EPNi E40 CINr 8C13, ON SO05 

INPUT DATA Unltm Run 1 Run 2 Run 3 Average 

Source: Recovery Turnace Date: 6-20-91 

Beginning T i m  
Purnace Data 

TYP. 
Manufacturor 
whon Conmtructod 
When Xodified 
Contact or Non-contact 

BLB Donmity 
BL Solidm Contont 
Liquor Fir ing Rate 
Liquor Pirlng Rate 
Sulfidity (Green Liquor) 
BL BTLI Content 
BL Chloride Content 

Production Data 

Make-Up Chemlcale (list) 

EmLmmLon Data 
02 Concentration 
C02 Concentration 
CO Concentration 
Bo2 Concentration 
NOX Concentration 
TRS Concentratlon 

1blp.l 
decimal 

lb BLS/hr 
by w t  

BTU/lb 
6 by ut 

GPn 

6 
8 

ppn 
ppn 

ppn 
PPI4 

15:3B 

Camcads Evaporator 
CombustLon gnglneorinp 

1967 
1976 

Dlect Contact 

11.90 
0 .65  
183.0 

84900.0 

5800 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

01 Concontration ( d  econonixer) 2.3 

Notem : A 1 1  mimaion data i m  correctad to 88 02 

4.4. - s 
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SECTION 5 

SMELT-DISSOLVING TANK VENT 

(CS-SDTV) 

Section 5.1 Emission Test Results - VOC 

Section 5.2 Emission Test Results - Metals 

Section 5.3 Quality Control Results 

Section 5.4 Process Operating Data 
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SECTION 5 
SMELT-DISSOLVING TANK VENT 

(CS-SDTV) 

The Smelt Dissolving Tank Vent was tested on two different days for volatile organic 
compounds by M16, M18, and M25A. This source was also tested for metal emissions. 

Figures 5.1 and 5.2 present the THC trends for the test periods on 6/9/92 and 6/17/92. 
The THC levels wen consistent over the two days of sampling, generally ranging between 150 
end 200 ppm. On 6/17/92, the readings drifted downward into the 100-150 ppn range. 

Volatile Ormmic ComDounQ (MI6 an d Ml& 

Table 5.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 5.1 is a tabulation of the data. The volumeaic flow was measured during 
sampling with a pitot tube. Other than methanol, only the heavier target organics were 
identified. Of these, a-Pinene and the terpenes dominated. Hydrogen sulfide was the only 
significant reduced sulfur compound present. 

Mc@ls 

Table 5.2 s u m m a r h s  the result of the samples collected for metals analy~es. 
Section 5.2 tabulates the results for each compound. Traces of copper, manganese, nickel and 
phosphorus wen found. 

VOC Oualitv Control Rennl@ 

The VOC quality control data are tabulated in Section 5.3. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summary in the Section referenced. 

Section 5.4 includes the process operating data as recorded and provided by mill 
penOMd. 

5 - 1  
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TABLE 5.1 SUMMARY OF VOC RESULTS 

Mill: CHAMPION-SHELMlN 
source code: cs-SDn 
W: 5000 cIN:EC14.Eczl rn E41 

volumctrk Flow w. 
W M E A t !  Et 

Hydrogen snIB& 
Methyl wmptao 

CaIbm d & a &  
Dimethyl d e d e  

Merhrwl 
EmpDd ND ND ND 0.1 
AcetOIX ND ND ND 0.1 
Z-RapmOl ND ND ND 0.1 
Z-Bomoooe ND ND ND 0.1 
momfonn ND ND ND 0.3 
Bellzar ND ND ND 0. I 
BnnnodkhloromeQae ND ND ND 0.5 
Tohrme ND ND ND 0. I 
Ethyl - ND M) ND 0.1 
rn-, pXykac ND ND ND 0.1 
+Xylene 
cumme 

beam 
3-c.na, 
T=~==(UaspcciBed) 

4-- 

M c, 
U ~ a S C I b / h r  
sum of cmpamds aa c. tbm 

-Not D*eaed 
DLrDeWoa Limil 

5 - 4  
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TABLE 5.2 SUMMARY OF METALS EMISSIONS 

Source: Smelt-DiwoMag Tsnt Vem 
Teat D a ~ s :  6Rllpz 
CIN: EC14. E Q l  

Meab Emissiaa Rate. x l O l b b  
(sb) ND ND ND 2. I 

Arsenk ND ND ND 2.1 
Badam (ea) ND ND ND 1700 
Berylurn (Be) ND ND ND 2.1 
-inm (W ND ND ND 2.1 

ND ND ND 4.3 
2.1 
4.3 
4.3 

ND ND ND 21 
3A 34 3.4 2.1 
cbe 0.0 51s 43 
ND ND ND 2.1 
ND ND ND 2.1 

5 - 5  
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Section 5.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source Smelt Dissolving Tank Vent (metals) FIN: So00 
Source code: CSSDTV Date: 6/9/92 EPN: E41 CIN: EC14.21 

a 
Run I Run 2 I Run3 Average 

CALCULATED RESULTS 

Flow Data 
Eeginniiq Time 1649 1749 1 849 

Stack Tempenturn, O F  169 169 
Moisture Conteat. 96 40.0 40.0 
O x y p  Concatration. 96 20.8 20.8 
Carbon Dioxide Omcentration, 96 0.0 0.0 
Volumetric Flow Rots. x10'3 ACFM 20.6 20.6 
Volumetric Flow Rate, x10-3 DSCFM 10.3 10.3 

process ODeratine Conditions 
Productiw Rw, k 0  Ib B L S k  78.9 

Method 16 Data 
Fiydrogm slllfide 

Concentration, ppmvd 
Emission Rw, l b k  

Concentration. ppmvd 
Emission Rw. l b k  

Coacsntrntion. ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate. l b k  

Conatration, ppmvd 
Emission Rate, I b b  

Concentration. ppmvd 
Emission Rate. I b k  

Conceutration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 

Methyl mereaptan 

Ethanol 

Afetoae 

2-Ropanol 

20.9 
1.1 

1.7 
0.1 

0.9 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

4.7 
0.2 

0.8 * 
0.1 

0.8 * 
0.1 * 

0.8 * 

78.9 

16.1 
0.9 

1.4 
0.1 

0.8 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

4.5 
0.2 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

78.9 

16.0 
0.9 

I .5 
0. I 

0.6 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

4.2 
0.2 

0.8 * 
0.1 * 

0.8 * 
0.1 

0.8 * 

78.9 

17.7 
1.0 

1.5 
0.1 

0.8 
0.1 * 

0.5 
0.1 

0.5 
0.1 * 

4.4 
0.2 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 * 
Emission Rate, -1bh 0.1 0.1 * 0.1 * 

Rge 2of I6 EISDN.XLS 12/28/92 Olm OT mom v l luu  we= l e u  thrn the detection limil. 5 . 1  - 1 



I 
EMISSION TEST RESULTS - VOC 

MU: -PION - SHELDON Source: Smll  Dissolving Tank Veni ( 4 s )  FIN: 
sourcscode: CS-SDTV Date: 6/9/92 EPN: E4 I CIN: ECI4.21 I 

Run 3 Average 'I Run 1 Run 2 

Dimethyl sulfide 
Concentdon, ppmvd 
Emission Rate, I b h  

C o m w i o n .  ppmvd 
Emission Rate, I b h  

Coacsatrotion. ppmvd 
Emission Rate. I b h  

Concatrotion, ppmvd 
Emission Rate, I b h  

BrOmOdichlo~ethaw 
Comtration. ppmvd 
Emission Rate. l b h  

Concatration. ppmvd 
Emission Rote, I b h  

Conceatrslion. ppmvd 
Emission Rate, I b h  

Concatration. ppmvd 
Emission Rote, I b h  

Concatration, ppmvd 
Emission Rote, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concatdon .  ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, lbihr 

Concentration, ppmvd 
Emission Rate, l b h  

Concatration. ppmvd 
Emission Rate. I b k  

2-B~tnnom 

Chlomfom 

Benzar 

Dimethyl disulfide 

Tolueae 

Ethyl benzeDe 

m-, p-Xylene 

*Xylene 

CUlIleSW? 

alphp-piaeo 

k-piaeo 

J-carrae 

T ~ W W = = ~  

0.8 * 
0.1 * 

1.7 * 
0.3 * 

0.8 * 
0.1 * 

1.7 * 
0.4 * 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 * 
0.2 * 

25.7 
5.6 

6.5 
1.4 

9.3 
2.0 

0.8 * 
0.1 * 

1.7 * 
0.3 * 

0.8 * 
0.1 * 
1.7 * 
0.4 * 

0.8 * 
0.1 * 

0.8 * 
0.1 9 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

3.3 
0.6 

25.8 
5.6 

7.0 
1.5 

0.8 * 
0.2 * 

15.2 

0.8 * 
0.1 * 

1.7 
0.3 * 

0.8 * 
0.1 * 

1.7 * 
0.4 * 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 * 
0.2 * 

20.5 
4.5 

6.8 
1.5 

0.8 * 
0.2 * 

8.7 

I 
0.1 O3 * * I 
A:; : I 
:I : 1 
1.7 
0.4 * 1 
I 

0.1 * I 

o.l * I 
o.l * I 
o.l * I 
0.3 I 
5'2 I 
I 

O" 1 

0.8 * 

0.8 ' 

0.8 * 

0.8 * 

1.4 

24.0 

6.8 

3.4 

12.6 Concentdon, ppmvd 14.0 
Emission Rate. l b h  3.0 3.3 I .9 

2.7 I 
Om 01 mno values w m  leu &an Ibc detection limit. 5.1 - 2 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Smelt Dissolving Tanti Vent (metals) FIN: So00 
S0urx .m.  CS-SDTV DW. 6/9/92 EPN: E41 CIN. EC14.21 

Ruo 1 Run 2 Run 3 Average 

WP- 
Concentration, ppmvd 
Emission Rate, l b k  

Knomrp BS Carbon 
Concentration. ppmvd 

Unknonn, as Carbon 
Coacentratim, ppmvd 

Sum Ml8 BS cprboa. lbhr  

7.7 3.0 2.7 4.4 
I .6 0.6 0.6 I .o 

572.8 497.2 377.8 482.6 

0.8 4.5 0.8 2. I 
11.0 9.6 7.3 9.3 

Unknown Capouoda B of Total 0.1% 0.9% 0.2% 0.4% 
Method 2SA Data 

Total Eydroenrbom 
Conceatrstim. ppmvd as C 291.7 250.0 281.7 274.4 
Emission Rate. I b h  as C 5.6 4.8 5.4 5.3 - 

* One o( mom vdues wcm IOU tlun the detection limit. 5.1 - 3 fig0 4 of 16 EISDN.XLS 12/28/92 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Smelt Dissolving TanL V a t  (metals) FIN: so00 

I 
S o U M  code: CS-SDTV Dak: 6/17/92 EPN: E4 1 CIN: EC14. 21 

CALCULATED RESULTS R - Beginning Time I700 I800 I900 
Flow Data 
, StDcLTeTemprrstum. "F 

Moisture Content. 46 

cubon Dioxide Conccatmtion, 46 
Volumcbic Flow Rate. x10-3 ACFM 

oxygea conccatntim, 46 

164 
36.0 
20.8 
0.0 
21.7 

164 
36.0 

0.0 
21.7 

20.8 I 
Volumabic Plow Rate, x10-3 DSCFM 11.7 11.7 1 

Roeem Operating Conditions 
production Rate. f&O Ib B L S h  

Method 16 Data 
Hydnqen sulci& 

Concentration. ppmvd 
Emission Rate. I b h  

Cooceatration. ppmvd 
Emission Rate. I b h  

Conccatration, ppmvd 
Emission Rots, I b h  

Concentration, ppmvd 
Emission Rots. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Methyl mmnptan 

Dimethyl sulfiQ 

carbondisulcide 

Dimethyl disulfide 

Method 18 Data 
Methsml 

Concentration, ppmvd 
Emission Rots, I b h  

Conccatration, ppmvd 
Emission Roce. lbhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Conccmtration. ppmvd 
Emission Rots, I b k  

Methyl mercaptan 

Ethanol 

Afetom 

t h p a n o l  

78.0 

26.2 
I .6 

2.5 
0.2 

2. I 
0.2 

0.5 * 
0.1 * 

0.5 
0.1 * 

6.1 
0.4 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

78.0 

28.9 
1.8 

3.2 
0.3 

2.2 
0.2 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

5.2 
0.3 

0.8 
0.1 * 

0.8 * 
0.1 * 

0.8 * 

85.9 

29.6 
1.8 ' 

3.9 
0.3 

2.1 
0.3 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

5.8 
0.3 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 * 

I 
28.2 
1.7 I 
::; 1 
2.3 
0.3 1 
0.5 * 

O.I * I 
o.l * I 
5.9 0.3 1 
I, 

o'8 * 1 i 

0.3 

0.1 * 

0.8 * I ~ 

0 1 '  
I 

Coocentration, ppmvd 0.8 * 
Emission Rate, I b k  0.1 * 0.1 * 

Rp 6 of 16 EISDN.XLS 12128192 
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EMISSION TEST RESULTS - VOC 
MiU: CHAMPION - SHELDON Source: Smelt Dissolving Tank Vent (metals) FIN: So00 

E41 CIN: EC14.21 Soum COQ: CS-SDTV Daw 6/17/92 EPN: 

Run I Run 2 Ruo 3 Average 

Dime(by1 sulfide 
Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Bromodirhlommethane 
Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b h  

Coocentration. ppmvd 
Emission Rate, I b k  

2 - B ~ t a n o ~  

Chloroform 

Bamae 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

tu-, pxylene 

*Xylene 

CUm- 

dphfl-PillfnC 

&-pi- 

3-carene 

Terwnc~ (Urnweifid 

0.8 * 
0.1 * 

1.6 
0.3 * 

0.8 * 
0.1 * 

1.6 * 
0.5 * 

0.8 * 
0.1 * 

0.8 * 
0.2 

0.8 
0.2 * 

0.8 * 
0.2 * 

0.8 * 
0.2 * 

22.0 
5.5 

6.7 
1.7 

0.8 * 
0.2 * 

Concentration. ppmvd 13.0 

0.8 * 
0.1 * 

1.6 
0.3 * 

0.8 * 
0.1 * 

1.6 * 
0.5 

0.8 * 
0.1 * 

0.8 * 
0.2 * 

0.8 * 
0.2 * 

0.8 * 
0.2 * 

0.8 * 
0.2 * 

32.8 
8.1 

8.6 
2. I 

0.8 * 
0.2 * 

20.5 

0.8 * 
0.1 * 

1.6 * 
0.3 * 

0.8 * 
0.1 * 

1.6 * 
0.5 * 

0.8 * 
0.1 * 

0.8 * 
0.2 * 

0.8 * 
0.2 * 

0.8 * 
0.2 * 

0.8 * 
0.2 

31.7 
7.9 

8.4 
2. I 

0.8 * 
0.2 * 

20.2 

0.8 * 
0.1 * 

1.6 * 
0.3 * 

0.8 
0.1 * 

1.6 * 
0.5 * 

0.8 * 
0.1 * 

0.8 * 
0.2 * 

0.8 * 
0.2 * 

0.8 * 
0.2 * 

0.8 * 
0.2 * 

28.9 
7. I 

7.9 
2.0 

0.8 * 
0.2 * 

17.9 
Emission Rata, I b h  3.2 5.1 5.0 4.4 

Ooe or mwc values were leu lhan Ihc detection limit. 5.1 - 5 Page 7 of 16 EISDTV.XLF I Z I Z B I V ?  



I EMISSION TEST RESULTS - VOC 
Mill: CHAMPION -SHELDON Source: Smelt Dissolving Tank V# (metals) FIN: so00 
SourosCode: CSSDTV Dale: 6/17/92 EPN: E4 1 CIN: EC14.21 I 

2.2 2.7 2.7 2.5 
0.5 0.6 0.6 

475.8 638.9 627.0 580.6 

6.9 I .4 I .6 3.3 I 
10.5 14.0 13.7 12.8 

I Unhwroa CompouaQ % of Total 1.4% 0.2% 0.2% .0.6% 
Method S A  Data 

Total Eydroesrboar 

225s 4.9 I coocea~tntioa. ppmvd M C 265.6 232.8 178.1 
Emission Rate. I b h  M C 5.8 5. I 3.9 

I 

I 
I 
I 
I 
I 
I 
I 

One or rimn v.luos wefa leu Uun the dewlion limit. S . l  - 6 I Page 8 of I6 EISDTV.XLS 12/28:U! 
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Section 5.2 Emission Test Results - Metals 
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Mill: C h m p i m - S h e l d o n  
sourc.: cs-EDTV 

n u l  1 
Saple v o l w  (DSCFI- - - - - - - - -  32.26 
Source  V o l  F l w  (OSCFMI------ 10400 

FH*BH C m  Mass It. 0e t . c t lm  Oat L i m l t  Oat L i d t  
Alat (up1 (Ib/D/DSCFl (Ib/hrl L i m i t ( u p 1  ( lb/DSCFl ( Ib lh r l  

Antlmny 
A r s e n l c  
B a r l u  
nery111u 
C & I U  
hralu 
C g p e r  
L e d  

Mercury 
N I c k e l  

SI lver 
Se len lu  
Th.1 I im 

P h O S p h O M  

Sb 
A. 
Ba . 
BO 
Cd 
C r  . 
cu 10 
P b  . 
I(n 55 
H9 
WI 8 
P 140 

SO 
T I  

. . 

. 

. 

O.OE+OO 
O.OE*OO 
O.OE*OO 
o.OE*OO 
O.OE*OO 
O.OE*OO 
6.E-10 
O.OE*OO 
3.E-09 
O.OE*OO 
5.5E-10 
9.e-09 
O.OE*OO 
O.OE*OO 
O.OE*OO 

O.OE*OO 
O.OE+OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 
4.3E-04 
O.OE*OO 
2.3E-03 
O.OE*OO 
3 . a - 0 4  
6.OE-03 
O.OE*OO 
O.OE*OO 
O.OE+OO 

5 
5 

4000 
5 
5 
10 
5 
10 
10 
5 
5 

100 
5 
5 
5 

3.e-10 
3.4E-IO 
2.E-07 
3.u-10 
3.4E-10 
6.E-10 
3.4E-10 
6.E-10 
6.E-10 
SA€-10 
3.4E-10 
6.E-09 
3.4-10 
3.4E-10 
3.4E-10 

2.lE-04 
2.lE-04 
1.E-01 
Z.1E-04 
2.lE-04 
4.Y-04 
2.lE-04 
4.R-04 
4.R-04 
2.lE-04 
2.1E-04 
4 . x - ( U  
Z.1E-04 
2.lE-04 
2.lE-04 

R u l  2 
S a p l a  wluns (DSCFI - - - - - - - - -  32.52 
Scurca Vol  F l w  (DSCFMI------ 10400 

FWBH c m  maso It. D e t e e t l m  Oat L i m l t  Oat L i m l t  
Alat (-1 (lb/OSCF) (Ib/hr) L i m i t ( u g 1  (LWDSCFI ( Ib/hr l  

Antimy 
A r a m i c  
B a r i m  
B e r y l l  Iun  
c&im 
C h r o m l m  

L e d  
Martorn. 
Mercury 
N i c k e l  

E l  lver 
Eehniu 
The1 I lu 

Coppsr  

P h O S p h O M  

1 

S b  .. . *- 
AS' . 
Ba 
Be . 
Cd . 
C r  . 
cu 6.1 
P b  
Mn 35 
n9 
W1 8 
P 102 
A# 
S. 
11 . 

. . 

. 

O.OE*OO 
O.OE+OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE+OO 
4.1E-10 
O.OE+OO 
2.4E-09 
O.OEl00 
5.4E-10 
6.x-09 
O.OE+OO 
O.OE*00 
O.OE+OO 

O.oE*OO 
O.oE+00 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE+OO 
2.65-04 
O.OE*OO 
1.5E-03 
O.OE*OO 
S A - 0 4  
4.3E-03 
O.OE*OO 
O.OE*OO 
O.OE+OO 

5 
5 

4000 
5 
5 
10 
5 
10 
10 
5 
5 

100 
5 
5 
5 

5 . 2  - 1 

3.U-10 
3.U-10 
2.E-07 
3.4E- 10 
3.4E-10 
6.E-10 
3.4E-10 
6.E-10 
6.&-10 
3.4E-10 
3.4E-10 
6.E-09 
3.U-10 
3.4E-10 
3.a-10 

2.lE-04 
2.lE-04 
1.E-01 
2.1E-04 
2.1E-04 
4.2E-04 
2.1E-04 
4.2E-04 
4.2E-04 
2.lE-04 
2.1E-04 
4.2E-03 
2.E-04 
2.1E-04 
2.1E-04 



M E T A L S  C A L C U L A T I O N S  

C l i e n t :  T P I E C  
Location: Chsnpion-Sheldon 

UESTffl Project No.: 6848-01-01 
Source: SOTV 

R m  W h r  1 2 3 Mean 
Date 6/21/92 6/21/92 _ _ _  
Tim 0 . g ~  1110 1220 
Tim E n d e d  1158 1308 .__ 
S s n p l i n g  Tim. nin (Theta) 4a 48 48 
Stack Dianeter, in. (Din) 60 60 60 60 

Stat lc Pressure, in. H20 (PSI  -0.10 -0.10 -0.10 
P i t o t  T u b .  Cwf f i c ien t  (CP)  0.84 0.04 0.84 
Meter Correctlon Factor ( I )  1.010 1.010 1.010 

Meter Tenperature, I F  (tm) 113 114 114 

m2 Concentration. X (COZ) 0.0 0.0 0.0 
02 Consentration, X (02) 20.8 20.8 20.8 
Average Sq R t  Vel0 Head, (in. H20)" ((Delta P)-')avg 0.5118 0.3141 0.3130 
Stack Tenparature, I F  ( t S )  180 181 180 
Total Metals Collected, ug ERR 
Moisture Fraction (a t  Saturation) (Bus) NA UA MA 

_ _ _  

Barmet r ic  Pressure, in. Hg (Pb) 30.00 30.00 30.00 

Nozzle Oianeter, in. (On) 0.500 0.500 0.500 
Meter Volrms, f t ' 3  (Mn) 34.463 34.773 34.618 

Meter Or i f i ce  Pressure, in. 1120 (Delta H) 1.601 1.635 1.618 
V O I u m  nzo collected, mL ( V l C )  691.4 mi.8 696.6 

CALCULATED OATA 

Stack Area, f t '2  (AS)  19.63 19.63 19.63 19.63 
0.00 20.00 

Standard Meter V o I w .  f t ' 3  (Vmtd) 0.000 21.590 
Standard Uater Volum, f t ' 3  (Vustd) 32.544 3 .034 0.000 21.859 
Moisture Fraction (Measured) (Bus) 0.502 0.504 ERR ERR 
Moiature Fraction ( l a r  aatlmeaa)  us) 0.502 0.504 ERR ERR 
Mol. Ut. of Stack Gal, Ibllb-mole (Ma) 23.4 23.4 ERR ERR 
Average Stack Gaa Velocity, f t l sec  (VI) 21.4 21.6 ERR ERR 

2.52E+04 2.54 + ERR ERR 
ERR 
ERR 

Stack Gaa Flw 0 Stack Cord ,  ft'3/mln (oa) 
Stack Gas F l o u  0 Std Cord, f t '3/nin (as) 

Metals Concentration, lbI f t .3 O.OOE*OO O.OOE+OO ERR ERR 

Stack Pressure, in. Hg (PSI  

ERR 
Isoklnet ic S a p l l n g  Rate, X ( X I  ) 93 94 ERR 

j : \a~05\standard\netal~.ukl 5 . 2  - 2 
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Antimony 
Araenic 
B a r i u  
Beryl I ira 
ca&o lu  
Chraiu 

L e d  
M-. 
Mercury 
Yickd 
Phaphorus 
Si lver 
S e l e n l u  
Thalllua 

C q r p r  

~ L m k s  for  the *ultimotats Train. Three blankB mere collected 
durlw tho at*. Cns mas collected 
a t  Ch-lm-Lufkln Md two a t  Chmpim-Sheldon. 
Th-• b ln t .  were used t o  correct a l l  a p p l n .  

CL B1at-k 
Frmtcug) 

Sb 0.7 
A. 3.9 
Be 2476 
Be 0.2 
Cd 0.5 
c r  9.4 
cu 1.6 
Pb 10.8 
I!n 4.4 
HE 0.4 
Y1 2 .  

P 22.6 
Aa 8.3 
5. 0.5 
T I  1 

CS B l k  1 
Frmt(up) 

0.5 
0.8 

2 '  
0.2 
0.4 
1.2 
1.5 
0.3 

1 .  
0.4 ' 

2' 
50 

0.7 
0.4 
0.5 

CS B l t  2 
Fronttug) 

0.5 
0.8 

3742 
0.3 
1.4 
9.3 
1.5 
5.2 
4.5 
0.4 

2 .  

0.7 
0.4 ' 
0.7 

53.4 

frmt 
B l U u g )  

0 .  
1 

0 .  
0' 

0' 

2073 

6.1 

5 .4  
3.1 

0 '  
0 '  

0 '  
0 .  
0 '  

34.7 

Antimony 
Araaic  
B a r i u  
Berylllun 
cadniu 
C h m i u  

L e d  
M.ngww8e 
Mercury 
Nickel 
Phosphorus 
silwr 
S e l n i r a  
l h a l l i u  

C D p p r  

Tho hid. value mom that tha w l y t i c a l  value w. In. t h a  the 
detmctlm l i m i t  for  the w l w i a .  
una dmlopd frm the av.riw for most umtals. The 8.3 ug f ra  the EL b l d  
118s not used b e m m  i t  n u  vLxplainably hi&. 

The front and the brick blank ( r ight  c o l m )  

CL Blank CS Blk 1 CS 8 l k  2 
Back(w) Backtun) B u k t w )  

sb 
A8 
B. 
B. 
Cd 
cr  
cu 
Pb 
I!n 
UP 
Y I  
P 

A9 
se 
T I  

.~ 
1 .  
1 .  

3.8 
0.4 
0.8 
2.3 
2.9 
1.5 
1.9 
0.8 
3.8 ' 
188 
1.3 ' 

1 .  
1.9 

1 .  
0.5 
0.4 
0.4 
1.4 
2.4 

3 '  
0.4 

2' 
0.8 ' 

4 .  
100 
1.4 
0.8 
0.4 

~ .~ 
0.7 ' 
0.3 ' 
2.6 
0.3 

1 
1.6 

2 .  
0.6 
1.3 ' 
1.1 
2.6 

26 ' 
0.9 
0.5 ' 
0.3 ' 

5.2 - 3 

B u t  
Blk(up) 

0 .  
0' 
0 .  
0 .  
1 
0 .  
0 .  

0 .  
0 .  
0 .  

100 
0 .  
0 .  
0 .  

0.8 



TRIANGLE LABORATORIES of 
PO BOX 13485 
RTP, NC 21109 

Project: 21359 
Weston 

CASE NARRATIVE 

I 
I 

RTP, INC. 

I Date in: 06-Jul-92 
Date out: 04-Aug-92 

I 
I 

Overview 
This project involves the analysis of 5 Multi-Metals Trains of 

which one is the Train Blank, f o r  Ag, As, Ba, Be, Cd, Cr, Cu, Hg, 
Mn, Na, Ni, P, Pb, Sb, Se, and T1. The Multi-Metal analysis was 
conducted according to the protocol described in sections 5-7 of 
the EPA Draft Document "Methodology 
Metals Emissions in Exhaust Gases from Hazardous Waste Incineration 
and Similar Combustion Processes. 

for the Determination of 1 
,, 

preparation I 
MMTL samples were prepared by microwave and hotplate 

I 
I 
I 
I 
I 
I 

1 l 
I 

digestion, as required by the contract. Detailed flow charts of 
the sample preparation are included with this report. 

Analvs i s 
Ag, Ba, Be, Cd, Cr, Cut Mn, N i ,  and P concentrations were 

determined by Inductively Coupled Plasma (ICP) Emission 
Spectroscopy. As, Pb, Sb, Se, and T1 concentrations were 
determined by Graphite Furnace AA (GFAA). Those analytes which 
failed the postdigestion spike requirement during GFAA analysis 
were redetermined by MSA. Hg concentrations were determined by 
Cold Vapor AA (CVAA). Na concentrations were determined by Flame 
AA . 
Results 

There were three results that were unobtainable for this 
project due to sample matrix interference. Se for samples SDTV- 
2BH, RF-lBH, and RF-2BH. These samples were analyzed by MSA 
several times for Se. A dilution of the samples would not help due 
to the fact that the samples absorptions are already at zero. 

All of the applicable XRPD were within control limits of 25% except I 
1METL-1BH for Ag, Cd, and P. However in these cases the %RPD is 
not considered a valid parameter because the concentration of the 
sample and duplicate is less than four times the instrument 
detection limit. 

Any postdigestion spike results that were less than 75XREC resulte 
in all samples related to that spike being reanalyzed by Method of 
Standard Addition (MSA). 

XRPD : 

XREC : 

Hg: 
5.2 - 4 I 
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All of the Hg YRPD and XREC were within control limits except the 
XRPD for SDTV-ZBH, RF-2 5A, RF-2 5B, UM-5 BLK 58, and MU-5 BLK 5C. 
In these cases, except RF-2 5A, the Hg was detected in the sample 
but not in the duplicate. All of these QC parameters are not 
considered valid since the Hg concentration in the sample and 
duplicate is less than four times the detection limit. The 
undetected result for the duplicate is the reported result. The 
average Total ug result was reported for RF-2 5A. 

The Raw data for this report includes TLI Project (21259. 

5 . 2  - 5 



TBIAWCLC uMrwonIrs of PIP, IWC. 
PO MI 13485 

RIP, WC 21109 

IWORCANICS ANALYSIS RCPOBI 
PACE 1 O? 2 

ILI PIOJICI 8 :  21359 
ciirw: YZSION 

MI1 nICIIVCD: 01/06l92 
DAIS  ILPOBTSO: 08/04/92 

I 

I 
I 
I 
1' 
1 
'I 
I 
I 

I 
'I 
I 

RESULTS PCPOBILD IN TOTAL us 

I 
CLICWI 
SAMPLE ID AE AS 8. B e  Cd Cr Cu Mn W. W l  P Pb Sb Se I1 .......*.I..**.*j... ~ ~ ~ : ~ * , . ~ ~ , . ~ ~ ~ , . ~ ~ , , . , ~ ~ , ~ ~ * * ~ . ~ ~ , * ~ ~ . ~ * . * ~ ~ ~ ~ ~ . * . ~ ~ . . . * ~ ~ ~ ~ . ~ ~ ~ . , ~ ~ ~ . . . ~ ~ ~ , ~ ~ ~ . * * ~ :  
SDTV-I t H  1 .05  1 .19  14.1 C.200 .64S 1 . 1 4  8 .84  5 6 . 2  254,000 1.11 125 2 . 9  1.31 C.400 .530 

SDIV-1 BH C.830 .319 C 2 . 3 1  C.251 c.414 t1.42 t l . 1 8  1.80 131 C2.31 80.0 1 .91  t . 593  C.414 C.231 

SOW-2 111 3.03 1.29 12.8 <.ZOO 1.15 4.31 5 .11  35.5 180,000 6.13 81 .1  2 .63  1.24 C.400 .510 

SDTV-2 BH C.871 1.21 C 2 . 4 d  C.249 1 .39  C1.49 Cl.81 2.08 93 .9  C2.49 31.9 1.68 C.622 * C.249 

It-1 M < . l o 0  1.58 331 < . Z O O  .144 ~ 1 . 2 0  2.91 2 . 1 5  9 ,610 ~ 2 . 0 0  66.1  3.64 C.500 C.400 .260 

11)-1 BR C.924 1 .11  c 2.64  c.264 18.4 C1.58 ~1.98 1 1 . 2  135 C2.64 60 .2  .911 c.660 8 c.264 

nr-2 rn .992 2 . 1 3  681 C.200 . I38  C1.20 S.00 2.83 19,400 (2.00 95.5 5 .49  C.500 < .400  . l o 0  

11-2  BH c .911 .155 t 2.60  ~ . 2 6 0  . l o 8  c1.56 C1.95 59 .1  80.5 ( 2 . 6 0  36.8 ,181 t .651 = C.260 

m-5 BLK t H  < . l o 0  ,850 3,142 .329 1.39 9 .34  ~ 1 . 5 0  4 . 5 1  58.900 ~ 2 . 0 0  53.4 5 .21  c . 5 0 0  c.400 .130 

m-5  BLK BH C.916 c.262 < 2 . 6 2  C.262 1.03 C1.51 c1.96 C1.31 133 C2.62 C26.2 .602 C.654 C.523 C.262 

I 

PC S W B Y :  XRPD or XRLC 

CLIENT 
s.4m.r i n  A #  AS 8. Be Cd Cr Cu Mn N. W i  P Pb Sb Sa I 1  

inrTL-1 m c o )  8.84% W I A  3.15% WIA 1.74% 18.2% 2.30% .65% W I A  N I A  1.11% W I A  W i A  W I A  W I A  
i...l..l....iiiii.~............j.I.....l~*~,**~~~~~,~~~~~~~~~*::**~~~~*~~~'~~~~~:~*~**.~*~,**.~~::~*.~~.~ 

1MLTL-1 B H ( 0 )  ZOOL N I A  WIA WIA 200% 14.6% W l A  8.14% W I A  W I A  14.6% WIA W I A  W l A  WIA 

S O W - 1  ?H(S) W l A  9.50% W l A  W l A  W I A  W I A  N/A W I A  W l A  WIA WIA 44.8% 112% N I A  43 .0% 

S O W - 1  BB(S)  W l A  46.0% W I A  W/A W I A  WIA W l A  W I A  N I A  WIA WlA 93.6% 81.4% W I A  84.1% 

5.2 - 6 



I 
I 
I 
I 
I 
I 
I l l  

I' 
I 
I, 
I 
l l  

I 
I 
I' 
I 
11) 
I 
I 

INORGANICS ANALYSIS REPORT 
PAGE 2 OF 2 

Hg RESULTS 

5.2 - 7 



I 

1 
D' 
I 
I 
I 
I' 
I 
I 

DESCRIPTION OF ABBREVIATIONS 

ICV-Initial Calibration Verification 
ICBsInitial Calibration Blank 
CCV=Continuing Calibration Verification 
CCB=Continuing Calibration Blank 
PBW=Preparation Blank Water 
PBS-Preparation Blank Soil 
LCS=Laboratory Control Spike 
ICSA-Interference Check Sample(So1ution A) I=Initial F=Final 
ICSAB=Interference Check Sample(So1ution AB) I=Initial F=Final 

Solution A contains common interferents, while Solution AB 
contains the interferents plus the analyte in question. 

CRDL=Contract Required Detection Limit (for CLP) 'I 
IDL=Instrument Detection Limit 
CRI=CRDL Standard for ICP I=Initial F=Final 
CRA=CRDL Standard for AA I=Initial F=Final 
%RPD=Relative Percent Difference 
XREC=X Recovery 
SPK=Spike 
AMT=Amount 
BLK=Blank 
MSA=Method of Standard Additions 
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XREC = SSR - S a  
SA 

SR=SAMPLE RESULT 
SSR=SPIKE SAMPLE 

* 100 

DR-DUPLICATE RESULT 
RESULT SA=SPIKE ADDED 

CALCULATIONS 

MMTL TRAINS: 

ICP 6 CFAA 
FH & BH TOTAL ug = Jua/L1 * (mL TV/mL USED) * (mL FV * DFL 

1000 

FLAA 
FH & BH TOTAL ug = [ug/L] * (mL TV/mL USED) * (mL FV * DF) 

FV=FINAL VOLUME DF=DILUTION FACTOR 
WT=WEICHT TV=TOTAL VOLUME 

BV=BECINNING VOLUME 

u 
MMTL Trains: 

FH TOTAL ug = [ug/L] * (ml FV/ml aliquot) * MPV * (DF) 
BH TOTAL ug = [ug/Ll * (ml TV/ml aliquot) * MPV * (DF) 
MMTL Impingers: 

TOTAL ug = [ug/L] (ml TV/ml aliquot) * MPV * (DF) 
MPV = Mercury Preparation Volume, which is always 0.1L 

* 100 I XRPD = :SR - DR, 
(SR t DR)/2 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each typc of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarbon ITHC) bv M25A 

Calibration was performed using cenified propane concentration9 (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line studv was performed by introducing propane in nitrogen from a Tdar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

V latilc Or 

The calibration curve was verifkd by analyzing a chedr standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study WBI~ performed by introducing methanol in air from a Tdar bag at the probe 
tip and then directly to the GC. The ratio of the two measmd concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time. and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio cf the two measured concentrations is 
presented as the percent recovery. 

I\IPwawcR-w-sw 
0.1 WIYC II-l992 
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SOURCE 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

THEOR 

Re!!!!--"- 

4 

0.0 
36.0 

244.0 
1506.0 

CORR COEFF 

2. PROPANE LINE RECOVERY 

CS-SDN 

- 
6/9/92 

%ERR e?! ._-.--- 
-136.0 9.( 

30.0 -0.d 
242.0 1 os 

1496.0 -0.; 

0.9873 

--.I 

611 7/92 
pm %ERR 

-54.0 3.6 
3.0 2.2 

347.0 6.8 
1490.0 -1.1 

0.9952 

DATE 6/9/92 j DATE 6/17/92 I 

".-- INST LINE %REC ilNST LINE %REC 
BEFORE **  91 85.7 94.0%[ IrDIVIOI 
AnER 92.0 87.0 94.6%1 1479.0 1453.0 98.2% 

Theor - not analyzed by instrument 

3. LINE BLANK 
6/9/92 611 7/92 

i .".."."."+." -................... p9m __-_.-_--_eP rn 
BEFORE 3.2 i 8 

1 i AFTER 3.5 ! 

'Not performed 
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SOURCE CS-SDN 

QUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

2 

ANALYTE THEOR ;DATE 6/9192;DATE 6117192 
- - ppm ! p ~  %REC jpptm- %REC 
ethanol 52.01 39.6 76.2%/ 50.0 96.1% 
acetone 41.6j 25.2 60.6%: 43.3 104.3% 
isopropanol 36.9 92.5%1 36.0 90.4% 
dimethyl sulfide 8.2 SO.l%/ 8.7 95.6% 

20.8 60.9%; 34.0 99.7% 
bromodichloromethane 3 4 ' 2 1  18.8. 15.9 17.1 91.0% 
benzene 

dimethyl disulfide 33.9) 29.1 31.8 93.6% 
toluene 28.71 24.2 84.2%! 27.4 95.3% 
ethyl benzene 24.9! 22.0 88.4%; 24.3 97.5% 
m - xy I e n e 49.81 46.2 , 92.8%! 49.8 100.0% 
o-xylene 25.0i 22.2 86.7%; 23.9 95.7% 
cumene 21.9i 18.9 86.2%1 20.8 94.9% 
alpha-pinene 19.21 16.6 86.7%! 18.3 95.6% 
beta-pinene is .2i  16.3 84.6%) 18.0 93.4% 
3-carene 19.31 16.0 82.9%! 17.4 90.5% 
p-cymene 19.6i 16.7 85.5%i 17.3 88.2% 

2. PROPANE RESPONSE 
... THEOR 1 %REC i %REC 
BEFORE 36.01 37.8 105.0%: 35.8 99.4% 
.................................. ........................... ....... ". 11-11.."" ....... ".""".--."". 

AFTER 36.01 37.8 105.0%: . 36.5 101.4% 

3. METHANOL LINE RECOVERY 
6/9/92 1 611 7/92 

LINE %REC 
-"-..I-- ""...11..." ....-........----... ...................... ......... .... ................... GC LINE %REC 1GC 

BEFORE 11.6 11.8 101.7%! 11.3 11.3 100.0% 
AFTER 9.4 ! 17.4 16.6 95.4% 

4. LINE BLANK 

AFTER FA92004 jFKB2016 

Not performed 

5.3 - 3 



SOURCE CS-SOW 

OUALlTV CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION - 
ANALYTE LO ME0 HI CORR 
.I_..._.I-" --..- " " . " J ? . ~ ~ ~ ! ~ - " ~ " I ? . ~ . ! ! !  COEFF 

hydrogen sulfide 3.3 5.0 7.8 1.Oooo 
methyl mercaptan 3.1 4.6 7.2 1.0000 
dimethyl sulfide 4.2 6.4 10.0 1.0000 
carbon disulfide 1.3 2.0 3.2 1.0000 
dimethyl disulfide 1.8 2.8 4.3 1.0000 

6/9/92 

6/17/92 
hydrogen sulfide 3.1 5.9 9.5 1.0000 
methyl mercaptan 2.8 5.5 8.8 1.0000 
dimethyl sulfide 3.9 7.6 12.2 1.0000 
carbon disulfide 1.2 2.4 3.8 1.0000 
dimethyl disulfide 1 .7 3.3 5.3 1.0000 

Calibration from 6/16/92 was checked and used 

5 . 3  - 4 
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The smelt dissolving tank on Recovery Furnace is equipped with 
Munters mist eliminators. The demister uses fresh water as the 
scrubbing medium. An extra set of showers, located below the 
eliminators, sprays weak wash to the flue gas. Weak vash, which 
contains unstripped condensate, is used for dissolving smelt. The 
fumes from the tall oil plant enter the dissolving tank vent at a 
point located 10 ft below the bottom showers. 

Representative Process Conditions 

BLS firing rate : 42 ton bls/hr 
Source of scrubbing liquid : Fresh Water (demister), weak wash 
(bottom showers) 
Scrubbing liquid flow rate: 30 gpm 
Pressure drop in particulate control device 8 in. H20 
Particulate control device (e.g., 4 mesh pads, 16" thick, 
packed scrubber, venturi scrubber, etc.) : Chevron type demister 

5.4 - 1 
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GREEN LIQUOR SYSTEM 

OEMISTER TRAY 
WARM WATER 

-STACK 

LIQUOR LINES 

OISSOLVINQ TANK 
TRANSFER PUMPS 

Figure 26 - Green Liquor System 
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CHAMPION INT'L-EOHS ID:713-456-6940 I' OCT 0 6 ' 9 2  1 3 : 0 6  No.005 P.03 

SMELT DISSOLVING TANK - PROCESS OPERATING CONDITIONS 

xiii: sholdon niii Sourcm': Rocovory 
S0uCe.t SnSlt Dieoo~ving Tank VOnt Date: 6-9-92 
PIN: SO00 EPN: t41 CIN: EC14, EC21 

XNPUT DhTA Unit. Run 1 Run 2 Run 3 Avoraga 

Beginning Time 
8LS ?iring Rat. 
SOUICO of Dimolvlng Watot 
Eourcm of Bcrubbor Uator 
Scrubbing Watmr ?low Rat. 
Bcrubbor Pfmiaure Drop 
Scrubbor Typo 
Scrubbot Urtor Mako-up Rate 
Scrubber Wrtor Rocirc Ratm 

lSr39 16r40 l7:40 
lb BLS/hr 8S400.00 78900.00 78900.00 0.00 

Woak Uaoh 0.00 
Wmak Uamh and Vator 0.00 

cpn 29.0 29.0 29.0 0.00 
in. H20 0.00 

cpn 0.00 
CPX 0.00 

Chevron DmiDter 

Dag. 1 
5 . 4  - 3 23-Sap-92 
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CHRMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13~06 No.005 P.04 

SUELT DISSOLVINO TANK - PROCESS OPERATING CONDITIONS 

Nil11 bholdon N i l 1  Sourco:Rocovory 
source: smolt Dl8OOlVlng Tank Vent D.t.1 6-9-92 
?IN1 SODO EPN:B41 c1Iirrc14, zc21 

INPUT DATA Unit8 Run 1 Run 2 Run 3 Avorago 

Boginnlnq Tim0 
EL8 rlrlng Rat0 
Sourco of Di~olvlnp Wator 
Sourco of Scrubbor Wator 
Scrubblnq WatOE ?lW Rnto 
Scrubbor Prom8uro Drop 
6:rubbor T y p  
Bcrubbor Wator Hako-up Rat0 
BcrubbOr Vator Roelrc Rat0 

18140 

W0.h W N h  
lb BLS/hr 78900.00 

Weak Wa8h and wator 

Chovron D.mL8tor 

GPn 29.0 
ln. H20 

aon 
opn 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 



CHRMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:07 N0.005 P . 0 5  

SUELT DISSOLVING TAN?. - PROCESS OPEIUTING CONDITIONS 

Sourca: Recovay nil11 Bheldon n i l 1  
Sourcai O m 1 2  Dleaolving Tank Vant Data: 6-17-92 
FIN; 5000 tPN: 041 CIW: EC14, SC21 

INPUT DATa Unlta Run 1 Run 2 Run 3 Avaraga 

Beginning T i m  17100 18 I O 0  19100 
BLS llrlng Rata lb BLS/hr 70000.00 78000.00 85900.00 
SOUZCO of Dlaolving Watar 
Soure. of Scrubbor Wator 

Weak WAlh 
Waak WAah and Water 

Scrubbing Y ~ t o r  Flow Rata GPW 29.0 29.0 29.0 
Scrubber Praaeuro Drop ln. H20 
Scrubbot Typa Chovron Damlator 
Scrubbar Water Mako-up Rat0 o w  
Scrubbar water Reclrc Rat0 o m  

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

5 . 4  - 5 
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CHAMPION INT’L-EOHS ID:713-456-6940 J A N  14’93 12:18 No.006 P.02 
. .  

SMELT DISSOLVlNC TANK - PROCESS OPERATINO CONDITIONS 

H i l l :  sholdon M i l l  Source: Recovory 
S O U C C ~ I  Smolt Diemolvinq Tank Vont Dates 6-21-91 
FIN:  5000 EPN: E41 CIN: OC14, EC2l  

INPFT DITA Unit. Run 1 Run 2 Run 3 Averago 

1. 

O.O0 41 

Bsqinning T i m 0  11 I10 l2:20 
BLS Pirinq Rat. l b  BLS/hr 85400.00 8S400.00 0.00 
Sourcn of Dimolvinq Wator Weak Wamh 0.00 
Source of Scrubbor Water Weak Waah and Wator 0.00 
serubbinq Wator ?low Rate cpn 19.0  29.0 0.00 

Scrubbar W A t O r  WaLo-up Rat. GPn 0.00 
S c ~ b b o r  Vat02 Recite Rat .  cpx 0.00 

Scrubber Prommure Drop i n .  H20 
Scrubbor wpm Chevron Dmistot 

5.4 - 6 
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SECTION 6 

NO. I BARK BOILER WITH SLUDGE 

(CS-BBY1) 

Section 6.1 Emission Test Results - VOC 

Section 6.2 Emission Test Results - VOST 
Section 6.3 Emission Test Results - SEMI-VOST 

Section 6.4 Emission Test Results - Miscellaneous 

Section 6.5 Emission Test Results - Metals 

Section 6.6 Quality Control Results 

Section 6.7 Process Operating Data 



SECTION 6 
NO. 1 BARK BOILER WITH SLUDGE 

(CS-BB111) 

The No. 1 Bark Boiler with sludge was tested on two different days for volatile organic 
compounds by M18 and M25A. VOST and Semi-VOST were each monitored once. In 
addition, this source was tested for aldehydes and ketones, hydrogen chloride, sulhuic acid 
mist and metals. 

Total Hvdrocarboas (Mu A) 

Figures 6.1, 6.2, 6.3 and 6.4 present the THC mnds for operation with condensate on 
6/6/92 and 6/8/92, and without condensate on 6/8/92 and 6/9/92. When the Bark Boiler was 
operated with condensate, the THC levels were in the 60-70 ppn range. The results for the 
two days were comparable. When the unit was operated without condensate, the THC levels 
wen well below 10 ppm. We have no explanation for the high spike m the THC emissions 
on 6/8/92. 

Volatile Ornpak Cornmuads Mlu 

Tables 6.1A and 6.1B summarize the results for the Method 18 target compounds; 
Section 6.1 is e tabulation of the data. TRS was not analyzed. The volumeaic flow was 
measured during sampling with a pitot tube. Operating with condensate, the emissions 
consisted largely of methanol, with traces of ethanol. No other target compounds were present. 
(Table 6.1A). 

Without condensate, no target compounds wen identified. (Table 6.1B). 

Volatile ornenk S SmDlian Train WOST) 

Table 6.2 SuMnariZes the result of the VOST sample collected with sludge and with 
condensate on 6/8/92. Section 6.2 tabulates the results for target compounds and tentatively 
identified cOmpounds (TIC). S h a  the reportable levels by VOST arc much lower than those 
reported by M18, a number of compounds were idenWicd by VOST and by M18 but below 
the 0.5 ppn cut off for the M18 summary. Acetone, dimethyl sultide, and benzene fall into 
this category. 

Semivolatile O r a d  Co mDoands (m 
Table 6.3 summarizes the result of the semivolatile organic compounds sample collected 

using the Modified Method 5 (MM5) train on 6/6/92. Section 6.3 tabulates the results of the 
target compounds and the tentatively identified compounds (TICS) from the gas 
chromatography-mass spectrometry (GC-MS) analysis. ?he predominant compounds are 
a-Terpineol, a-Pimne and B-Pinene. Naphthalene is a background contaminant in the XAD-2 
resin. 



Table 6.4 summarizes the results of testing for aldehydes, hydrogen chloride, 
chloroform, and sulfuric acid mist. Section 6.4 tabulates the results for each compound. The 
aldehydes and ketoms wen sampled only undes the condition of condensate. On 6/6/92. no 
aldehydes or ketoms wen found. However, on 6/8/92, several of the target compounds wen 
present at low levels. Hydrogen chloride was pnsmt on both days. Sulfuric acid was 
non-deteaable on 6/17/92. 

Ma& 
Tables 6.5A and 6.5B summafize the mulw of the samples collected for mtah and 

hexavalent chromium analyses, respectively. Section6.5 tabulaus the results for each 
compound. The predominant metals in the emissions wen phosphorus and copper. A trace 
amount of hexavalent chromiam was detected. 

voc Oaolitr control RemlQ 

The VOC quality control data axe tabulated in Section 6.6. An explanation of the data 
is included in the section. Quality conml resulm for ocher paramem arc included with the 
data summery in the section refuenced. 

Section 6.7 includes the process operating data as recorded and provided by mill 
personnel. 
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TABLE 6.U SUMMARY OF VOC RESULTS 

Mill: CHAMPION-SHELDON S0Unr: Badt Boiler wlSludge wKoodmrate 
S m  Code: CS-BBIIl TmDaQs: 6/a/92 6/8/92 
m 5200 cIN:Ec2ZECzl EpN E40 

mi w w  

,. . . . . . . . ... . . . . . . . .  . 

Mahod 16 Dat& I b k  
Hydrogm sulfide 0. I 
Methyl mercqpm 0.2 
Dimemyl a& 0.2 
Cluboadbtrlfide 0.3 
Dimethyl mbrrlfidc 0.3 

Mahod 18 W Ibhr 
MedlMol 
-1 
ACaoaC ND ND ND 

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

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

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND . .  

ND ND ND 0.7 

Mabod 16 Plol Mabad 18 Data 
Kaowma aa c, 1Mlr 
U h w m a  P c lbm 
S m  of CompOuadY P c. lbm 

ND=Nc4Wecad 
DIrDetKtimLimit 

0.6 
0.2 
0.3 
0.3 
0.4 
1 .2 
0.4 
1.6 
0.5 
0.5 
0.5 
0.5 
0.6 
0.7 
0.7 
0.7 
0.7 
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TABLE 6.1B SUMMARY OF VOC RESULTS 

MUI: CHAMPION-SHELDON 
SonnrCode: CSBBlB 

Source: Bark Boikr w/ Sludge W/O C o h t e  
TeatDn~s: 6/8/92 6/9192 

5200 (3N:EC22,EC21 EPN: E40 

mi WMaN EL 
V d m m B k  Plow Data 

. . . . . . . , . . . . . . . 

Method 16 Data, l b k  
0.1 
0.2 
0.2 
0.3 

Mmemyl dbule& 0.3 
Method 18 Data, I b k  

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

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

ND 0.6 
ND 0.2 
ND 0.3 
ND 0.3 
ND 0.4 
ND 1.2 
ND 0.4 
ND 1.6 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.5 
ND 0.6 
ND 0.7 
ND 0.7 
ND 0.7 
ND 0.7 

ND ND ND 0.7 
Method 16 plru Method 18 Data 

ND ND ND 0.1 
ND ND ND 0.1 
ND ND ND 0.1 



I 
I 
I 
m 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 

TABLE 6.2 SUMMARY OF VOST RESULTS 

Mill: UiAhPlONSHELDON 
SouruCodc: CS-BBW 
FIN: 5200 m E 4 0  

TIME 1255 

Stact Tempcrumc. O F  IS2 

Vollmvaic Plow Rae ,  x lo' DSCPM 46.8 

~ ~ u a g c o o d i t l o u  

Roduaioo Rd, x l b  B'IVhu 275.0 

rupc c-poaadq P P ~  
a l l o I w l c h  0.356 

BICUlaa*haa 0.001 

Meltryleae (Irloride 0.012 

ACCtaOe 0.067 

cslboa D i d 5 &  0.002 

allomform 0.018 

Dimeby1 dimlmrb 0.013 

Dimethyl Snlfidc 0.259 

O.Oo0 

0.100 

0.018 

0.003 

0.001 

0.024 

O.Oo0 

0.008 

0.001 

0.001 

0.030 

0.003 

0.005 

0.001 

0.001 
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TABLE 6.3 SUMMARY OF SEMIVOLATILE RESULTS 

Source: No. 1 Bark Boikr d t b  Sludge 
WICoademate 

Teat Dates: 616192 

Milk CHAMPIONSHELDON 

Source Code: CSBBIIl 
FIN. 5200 m E 4 0  CIN: B c u m 1  

'IIME 1256 

Vdamdrk Flm Data 

Stack Tempcnhne. O F  154 

46.4 Volumeaic Plow Rw, x lo' DSCFM 

-0Patiasc- 

0.005 

0.002 

0.002 

0.002 

0.009 

0.m 

0.001 

0.000 

0.000 

6 - 10 
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TABLE 6.4 SUMMARY OF MISCELLANEOUS RESULTS 

Milk CHAMPIONSHHLDON 

socuFcC0de: CSBBln 
PIN: s200 mmo 

Sauoc: No. 1 B d  Bda with Sludge 
w/condcmste 

Tea Duts: 616192 6B/pz 6117192 
CIN: EQZ. EcLl 

S I w t  Tempmane, O F  

ND 

ND 

ND 

0. I 

0.2 

0.2 

AceIOphcnOne ND ND ND 0.4 

2-Blltlaoae Om-) ND 0.3 

Metbyl isobmyl ketom ND ND ND 0.4 

AQUkiU 

Benzaldehyde 

H y d m ~ d o r i d s  

ND-NoCDetaccd 
DL - Detecdaa L i d  

6 -  11 
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TABLE 6.5A SUMMARY OF METALS EMISSIONS 

MUI: C ” I W N  Somcr: No. 1 Bark Boila udlb Sludge 

SourceCode: CSBBlll 
FIN: 5200 m w  

wIC&lrmtc 
Test Dates: 61171W 
w: Ecz2, Eczl 

ND ND ND 8 
8 

ND ND ND 6400 
8 
8 
16 
8 
16 

ma . w) . w.o 16 

ND . .  8 
8 

160 
8 

ND ND ND 8 
ND ND ND 8 

6 -  12 



I 
I TABLE 6.SB SUMMARY OF HEXAVALENT CHROMIUM EMISSIONS 

M U :  CHAMPIONSIIELDON 

SoumCork: CS-BBID 
PIN: 5200 m w  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Soume: No. 1 Bark Boikr wifb Sludge 
W ~ C ~ n S a e  

Test Dam: 8/21/92 
CIN: m2, Eczl 

6 - 13 
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EMISSION TEST RESULTS - VOC 
MU: CHAMPION - SHELDON Source: Bark Boiler w/ Sludge w l  Cond. FIN: 5200 
source code: CS-BBlII Date: 6/6/92 EPN: E40 CIN: EQ2. EC21 

Run 1 RUI 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Tme 1012 1212 1312 
now DBta 

Stack Tempenhue, "F 
Moisture Conteat. % 
Oxygen Concatration, % 
Carbon Dioxide Concatration, 96 
Volumetric Flow Rate, ~10.3 ACFM 

154 154 
27.5 27.5 
9.5 9.5 
8.5 8.5 

73.3 ' 73.3 
Volumetric Flow Rote. x10-3 DSCFM 46.4 46.4 

Process Operating Conditions 
Production Rate, x 10-6 B T U h  

Hydrogen sulfide 
Method 16 Data 

Concatration, ppmvd 
Emission Rate, I b h  

Concatration, ppmvd 
Emission Rate, I b h  

Conmtration, ppmvd 
Emission Rate. I b h  

Concenttation. ppmvd 
Emission Rnte. I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Methyl mercaptan 

Dimethyl S I J K d e  

Carbon disUVide 

Dimethyl disulfide 

Method 18 Data 
Metbanol 

Concentration, ppmvd 
Emission Rote, I b h  

Concatration. ppmvd 
Emission Rate, l b h  

Concentration. ppmd 
Emission Rnte. I b h  

Conmtration. ppmvd 
Emission Rate, l b h  

Concatration. ppmvd 
Emission Rate. I b h  

Methyl merraptan 

Ethaml 

AdOIbt 

2-hpnnol 

230.0 240.0 240.0 236.7 

165.8 
38.4 

158.9 183.2 169.3 
36.8 42.4 39.2 

2.2 9 2.6 2.3 
0.7 0.6 0.9 0.7 

0.7 * 0.7 * 0.7 0.7 * 
0.3 * 0.3 * 0.3 * 0.3 * 

0.7 * 0.7 * 0.7 * 0.7 * 
0.3 * 0.3 * 0.3 * 0.3 * 



EMISSION TEST RESULTS - VOC I 
Mill: CHAMPION - SHELDON Source: Bark Boiler wl Sludge wt Cond. FIN: 5200 
SouMCode: CS-BB 1 I1  Date: 6/6/92 EPN: E40 CLN:EC22,EC21 I 

.. 

I Run I Run 2 Run 3 Average 

Dimethyl sulci& 
Concentration, ppmvd 
Emission Rate. I b k  

Z-BU- 
Concmbxtion. ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rots, I b 5  

Concentration, ppmvd 
Emission Rote, I b 5  

BromodiebloromothDDe 
Concatration. ppmvd 
Emission Rate. I b k  

Coacenhntion. ppmvd 
Emiasion Rate, I b k  

Conmtration. ppmvd 
Emission Rots. I b k  

Conwhation. ppmvd 
Emission Rate, I b k  

Concatration, ppmvd 
Emission Rate, l b 5  

Concentration, ppmvd 
Emission Rate, I b k  

Concatration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. Ibhr 

Conwtration, ppmvd 
Emission Rate, l b 5  

Concentration. ppmvd 
Emission Rate, l b k  

c h l o d o m  

BeMene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-. p-Xylene 

0-Xylene 

Clrmene 

alpha-- 

beta-pinnc 

J-caren 

Terpna (U=@fied) 

0.7 * 
0.4 * 

1.4 
1.2 * 
0.7 * 
0.4 * 

1.4 * 
1.6 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.6 * 

0.7 * 
0.7 * 

0.7 * 
0.7 * 

0.7 * 
0.7 * 

0.7 * 
0.4 * 

1.4 * 
1.2 * 

0.7 * 
0.4 * 

1.4 * 
1.6 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.6 * 

0.7 * 
0.7 * 

0.7 * 
0.7 

0.7 
0.7 * 

0.7 * 

0.7 * 
0.4 * 

1.4 
1.2 * 

0.7 * 
0.4 * 

1.4 
1.6 

0.7 * 
0.5 * 

0.7 * 
0.5 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.6 * 

0.7 * 
0.7 

0.7 * 
0.7 

0.7 * 
0.7 * 

0.7 * 

D 
0.4 * I 
1.2 * I 
0.4 * I 
1.6 * I 
0.7 * I 
OS 0.7 * * I. 
0.7 * I 
0.7 I 
0.7 * I 
0.7 * I 

0.7 * 

1.4 * 

0.7 * 

1.4 * 

0.5 * 

0.5 * 

0.5 * 

0.6 * 

0.7 

0.7 1 
0.7 

0.7 1 
0.7 

0.7 ' I 
0.7 

Conwtration. ppmvd 0.7 * 
Emission Rate. I b k  0.7 0.7 * 0.7 

6 .1 .  - 2 I hp 3 of I 6  EIBBI.XLS 1/20/01 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Bark Boiler wl Sludge wl a n d .  FIN: 5200 
source code: CS-BBIl1 Date: 6/6/92 EPN: E40 CIN: EC22. EC2l 

Run 1 Run 2 Run 3 Average 

Pcgm- 
0.7 0.7 * 0.7 0.7 

Emission Rate, l b k  0.7 * 0.7 * 0.7 * 0.7 * 
Concatration. ppmvd 

KnowaspPcsrboll 

Unknowma9cprbon 
Concmtration. ppmvd 124.4 117.8 136.4 126.2 

Concmhation, ppmvd 5.7 2.6 2.8 3.7 

Unkmwn Compolmds 8 of Total 4.3 5% 2.2% 2.0% 2.8% 
Sum MlE m csrboll. l b b  11.3 10.5 12.1 11.3 

Method 2SA Data 
Totd Aydroeprbolrr 

Concentration, ppmvd as C 103.4 82.8 89.7 92.0 
Emission Rate. I b k  as C 9.0 7.2 7.8 8.0 

2 



EMISSION TEST RESULTS - VOC I 
* I  

CALCULATED RESULTS I 
1 

10.0 I 
I 
I 
I 
I 
I 
I 
I 

Emission Rate, lblhr 37.2 38.4 37.8 1 
I 

::; 1 

Mill: CHAMPION - SHELDON Source: Bark Boiler wl Sludge w/ Cond. FIN: 5200 
soureecode: CS-BBIII Date: 6/8/92 EPN: E40 CIN: EC22, EC21 

Run 1 Run 2 . Run3 Average 

1259 1359 1459 Beginniq Time 
Flow Data 

Stock Tempentwe. OF 152 152 
Moi- Contsot. % 26.4 26.4 
Oxygm Concentration, % 10.0 
Carboa Dioxide Concentration. % 10.0 
Volumetric Flow Rate. x10-3 ACFM 73.2 73.2 
Volumetric Flow Rate, x10-3 DSCFM 46.8 

Production Rate, x 10'6 B T U h  275.0 275.0 275.0 275.0 

Eydmgm sulfide 

Process Operating Conditions 

Method 16 Data 

Concatration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rata, Iblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concatration. ppmvd 
Emission Rate, lblhr 

Methjl rnemaptao 

Dimethyl sullide 

carlmn disulfide 

Dimethyl disulfide 

Method 18 Data 
Methaml 

Concatration, ppmvd 159.0 164. I 161.5 

Methyl rnemaptao 
Concentration. ppmvd 
Emission Rate. lwhr 

Concealration. ppmvd 2.6 2.7 
Emission Rate. I b k  0.9 0.9 

Concentration, ppmvd 0.7 0.7 * 0.7 * 
Emission Rate. I b h  0.3 * 0.3 * 0.3 * 1 

Ethaml 

A e e t o n  

2-Ropaaol 
Concentration, ppmvd 0.7 0.7 * 0.7 * 
Emission Rate, lblhr 0.3 * 0.3 * 0.3 I 

I 
I h g u b o f l b  BIBBl.XLS 1120193 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION -SHELDON Source: Bark Boiler w/ Sludge wl Cond. FIN: 5200 
s o u m  code: CS-BB I/ 1 Date: 6/8/92 EPN: E40 CIN: EC22. EC21 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rots, I b k  

Concentration, ppmvd 
Emission Rots. l b k  

Concatntion, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rots. l b k  

Bmnodiehlommethane 
Concatration, ppmvd 
Emission Rate, I b k  

Concmtntion, ppmvd 
Emission Rote. I b k  

Concentration, ppmvd 
Emission Rots. l b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rote, I b k  

Concentration, ppmvd 
Emission Rots. l b k  

Conceatration, ppmvd 
Emission Rots, I b k  

Concentntim, ppmvd 
Emission Rots, Ibhr 

Concabation. ppmvd 
Emission Rots. Ibhr 

Con~tntioo,  ppmvd 
Emission Rots, l b k  

Concentrotion, ppmvd 

2-Bu-m 

Cblorofonn 

Benaaw 

Dimethyl disulfide 

Toluenc 

Ethyl benzem 

m-, pXylapc 

*Xylene 

ClUDeaC 

alphs-Roau 

beta-Roau 

3-careac 

T e q ~ m ~ s  (UmpedW 

0.7 * 
0.4 

1.4 * 
1.2 * 

0.7 * 
0.4 * 

1.4. * 
1.6 * 

0.7 * 
0.5 * 

0.7 * 
0.5 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.6 * 

0.7 * 
0.7 * 

0.7 * 
0.7 * 

0.7 * 
0.7 

0.7 * 

0.7 * 
0.4 * 

1.4 * 
1.2 * 

0.7 * 
0.4 * 

1.4 * 
1.6 * 

0.7 * 
0.5 * 

0.7 * 
0.5 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.6 * 

0.7 * 
0.7 * 

0.7 * 
0.7 * 
0.7 * 
0.7 * 

0.7 * 

0.7 * 
0.4 * 

1.4 * 
1.2 

0.7 * 
0.4 * 

1.4 * 
1.6 * 

0.7 
0.5 

0.7 * 
0.5 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 
0.6 * 

0.7 * 
0.7 * 

0.7 
0.7 

0.7 
0.7 

0.7 
Emission Rote. l b k  0.7 * 0.7 * 0.7 

-00 amom n l v u v c n  Imtb.nlb0 detection l i t .  6.1.  - 5 Rge7of I6 EIBBI.XLS 1120)93 
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EMISSION TEST RESULTS - VOC I 
CIN: ECZZ. EC21 

Mill: CHAMPION - SHELDON SOUM: Bark Boiler wl Sludge wl Cond. FIN: 
soluw code: CS-BE I 11 Date: 618192 EPN: E40 

I 
0'7 * 1 

Concmtra!ion, p p m d  0.0 0.0 0.0 1 
O'O5 I 

Run 1 Run 2 Run 3 Average 

P-cpl- 
Concentratim, ppmvd 0.7 * 0.7 * 0.7 * 
Emsston Rate, lblbr 0.7 0.7 * 

KmwmmCarbon 

UnLwwnsrScprbw 

Sum M18 m Carbon, l b h  10.3 10.7 10.5 

Concmtmtioa, ppmvd 117.8 122.4 120.1 

Unlmown Corn- Ik of Totnl 0.0% 0.0% - 
Method S A  Data 

Total Agctroenrbolls 
92.4 93.6 91.0 92.3 

8.1 I Concmtration. ppmvd BS C 
Emission Rate. l b h  as C 8.1 8.2 8.0 

I 
I 

I 
I 
I 
I 
I 
I 
I 

I Om or mom vdva wen km than tho dMEtim limit. 6.1.  - 6 Pago8of I6 ElBBl.XLS 11?O:V1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I) 
I 
I 
I 
I 
I 
I 
I 
'I 
I 

EMISSION TEST RESULTS - VOC 
MU: CHAMPION - SHELDON Source: Bark Boiler wl Sludge wlo Cond. FIN: 5200 
s o ~ c o d e :  CS-BB113 Dpte: 6/8/92 EPN: E40 CIN: EC22, EC21 

Run 1 Run 2 ' Run3 Average 

CALCULATED RESULTS 
B e g h i q  Time I140 
Flow Data 

Stack Tempsrpturs. O F  

Moishm Conteat. 16 
Oxygea Gmceatration. 16 
cprboa Dioxide Conceatration, 16 
Volu&c Flow Rate. x10-3 ACFM 

152 
26.4 
10.0 
10.0 
73.2 

152 
26.4 
10.0 
10.0 
73.2 

Volumetric Flow Rate. x10-3 DSCFM 46.8 46.8  

Production Rate. x 10'6 BTUh 294.0 294.0 
Proces Operating Conditions 

Method lb  Data 
Eydmgen sulfide 

Concentration, ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Me., I b h  

Concatration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Methyl rnercnptan 

Dimethyl sulfide 

Carbon disullide 

Dimethyl disulfide 

Method 18 Data 
Methand 

Concentrntioa, ppmvd 2.7 * 2.7 * 
Emission Rate, I b h  0.6 0.6 * 

Concentration. ppmvd 
Emission Rate, Ibihr 

Concentration, ppmvd 0.7 0.7 

Methyl mercaptan 

EthPml 

Emission Me.. I b h  0.2 * 0.2 * 
Acetone 

Concentration. ppmvd 0.7 * 0.7 * 
Emission Rate, I b h  0.3 * 0.3 * 

I s O D r o d  . .  
Concentration, ppmvd 0.7 * 0.7 * 
Emission Rate. lblbr 0.3 * 0.3 * 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Bark Boiler wl Sludge wlo Cond. FIN: 5200 
sourcs COQ: CS-BB113 Date: 6/8/92 EPN: E40 CM: EC22. EC21 

Dimethyl sume 
concatration. ppmvd 
Emission Rots, l b k  

Methyl ethyl ketone 
0.7 * 0.7 * 

Emission Rots, I b k  0.4 * 0.4 * 

1.4 * 1.4 Concatlption, ppmvd 
Emission Rate, I b k  1.2 * 1.2 * 

Concentration. ppmvd 0.7 * 0.7 * 
Emission Rate, I b k  0.4 * 0.4 * 

Concatration, ppmvd 1.4 * 1.4 * 
Emission W. l b k  1.6 * 1.6 * 

Concentration. ppmvd 
Emission Rots. Ibihr 

Concentration. ppmvd 0.7 * 0.7 * 
Emission W, l b k  0.5 * 0.5 * 

Concatration, ppmvd 0.7 * 0.7 * 
Emission Rate, I b k  0.5 * 0.5 * 

Concentration. ppmvd 0.7 * 0.7 * 
Emission Rots. I b k  0.5 * 0.5 * 

Concentration. ppmvd 0.7 * 0.7 * 

Concatration, ppmvd , 

chlcrdonn 

Benzene 

Bromodiehloromethane 

Dimethyl disullide 

Toluene 

Ethyl benzene 

m-, pxylene 

0-Xylene 

Emission Rate. I b k  0.5 * 0.5 * 
C- 

Concentration. ppmvd 0.7 * 0.7 * 
Emission Rare, lblhr 0.6 0.6 

Concentration. ppmvd 0.7 * 0.7 * 
Emission Rate, l b h  0.7 * 0.7 * 

Concatration. ppmvd 0.7 0.7 * 
Emission Rate. I b k .  0.7 * 0.7 * 

Concentration, ppmvd 0.7 * 0.7 * 
Emission W, l b k  0.7 0.7 * 

Concentration. ppmvd 0.7 * 0.7 * 
Emission W. l b k  0.7 * 0.7 * 

alpha-- 

bets-pinenc 

3-careae 

Terpena (U=pdkO 

I 
I 
I 
0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
m i  
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I 
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I 
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EMISSION TEST RESULTS - VOC 
MiU: CHAMPION - SHELDON Source: Bark Boiler w/ Sludge w/o Cond. FIN: 5200 
sourcscode: CS-BB113 Date: 6/8/92 EPN: E40 CIN: EC22. ECZl 

Run I Run 2 Run 3 Avenge 

Pcym- 
Concatration, ppmvd 0.7 0.7 
Emission Rate. l b k  0.7 * 0.7 * 

Concentnrioa, ppmvd 0.7 * 0.7 * 
Knnwm m Carbon 

UllkDOWlSmChbOO 
Conccatratim. ppmvd 0.0 0.0 

S u n  MI8 m Cnrbon, Ibhr 0.1 * 0.1 * 
Unkwwn CompnunQ 46 of Total 0.0% 0.0% 

Method 2SA Data 
Total Hydroarbom 

Concentration, ppmvd as C 11.4 11.4 
Emission Rate. I b k  as C 1.0 1.0 

COMMENTS : 

Velocity data Gum 6/8/92 wa8 also u r d  on 6/9/92. 



I EMISSION TEST RESULTS - VOC 
MU: CHAMPION - SHELDON Sourccr: Bark Boiler w/ Sludge w/o Cond. FIN: 5200 , 
s o w  code: CS-BBlI3 Date: 6/9/92 EPN: E40 CIN: EC22, EC21 1 

I Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
B e g h i q  Time 850 I 
mow Data 

Stuck Teempmhus, O F  
Moistlus Conteat, R 
Oxy- Concmtraticm, ’16 
carbon Dioxide Conceatration. R 
Volumstric Flow Rate. x10-3 ACFM 
Volumtric Flow Rate. x10-3 DSCFM 

Process Ooeratinn Conditions 
Producti~n Rate, x-10-6 B N h  

Method 16 Data 
Aydmgea sulci& 

Concentration. ppmvd 
Emission Rate, l b 5  

Concentration, ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rate, l b 5  

Concentration, ppmvd 
Emission Rate, l b 5  

Methyl mercaptao 

Dimethyl sulfide 

Carbon disulfMe 

Dimethyl disultx2 

Method 18 Data 
Methaml 

Concentration. ppmvd 
Emission Rate, l b 5  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration. ppwd 
Emission Rate. I b k  

Concmtrntion. ppmvd 
Emission Rate, l b 5  

M a y 1  meraptPll 

Ethsaol 

Acetom 

~ P ~ p p n o l  

I 
152 152 

26.4 26.4 

10.0 10.0 
73.2 
46.8 

255.0 

10.0 10.0 1 

I 
I 

I 
I 

I 
0.7 * I 

2.7 * I 
0.6 * 

0.7 
0.2 * 0.2 * 

0.7 * 
0.3 * 0.7 0.3 * * I 

2.7 * 
0.6 

. -  

0.3 
Concentration, ppmvd 0.7 
Emission Rate, I b k  0.3 * 

‘1 
I Om a ma0 v d w  w m  Inr th.n tho ddcstlon limit. 6.1. - 10 Rp 6 of 16 E3BBI.Xl.S 1/20/93 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Bark Boiler w/ Sludge w/o Cond. FIN 5200 
Sourcscode: CS-BB113 Daw 6/9/92 EPN: E40 CIN: EC22. ECZl 

Run 1 Run 2 Run 3 Average 

Dimetbyi sulfide 
Concentration, ppmvd 
Emission Rate, Iblhr 

Coaceotration, ppmvd 0.7 * 0.7 * 
Emission Rate, lblhr 0.4 * 0.4 * 

Methyl ethyl Leton 

Chlodom 
Concentration. ppmvd 1.4 * , 1.4 * 
Emission Rate, I b h  1.2 1.2 

Concentration, ppmvd 0.7 0.7 * 
Emission Rote, lblhr 0.4 * 0.4 

Concentration, ppmvd 1.4 * 1.4 
Emission Rate, Iblhr 1.6 * 1.6 * 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 0.7 * 0.7 * 

BeKalt  

Bromcdichloromethane 

Dimethyl disullde 

Tolusw 

Emission Rate, lblhr 0.5 0.5 * 
Ethyl benzene 

Concentration. ppmvd 0.7 0.7 * 
Emission Rote, Iblhr 0.5 * 0.5 * 

m-, gXylene 
Concatration. ppmvd 0.7 * 0.7 * 
Emission Rate. Iblhr 0.5 * 0.5 * 

Concentration, ppmvd 0.7 * 0.7 * 
Emission Rate, Iblhr 0.5 * 0.5 * 

Concentration, ppmvd 0.7 0.7 
Emission Rote, I b k  0.6 * 0.6 * 

Concentration. ppwd 0.7 * 0.7 * 
Emission Rote, I b k  0.7 0.7 * 

Concentration, ppmvd 0.7 * 0.7 * 
Emission Rote. Iblhr 0.7 * 0.7 * 

Concentration, ppmvd 0.7 * 0.7 * 
Emission Rate, I b b  0.7 0.7 * 

Concatration. ppmvd 0.7 * 0.7 * 
Emission Rara, Iblhr 0.7 0.7 * 

0 - X y k  

ClnneW 

dpb-pineae 

beta-psnac 

3-c- 

Terpem 0 



I EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON SOUM: Bark Boiler wl Sludge wle a n d .  FIN: 5200 
SOurcccoQ: CS-BB113 Date: 6/9/92 EPN: E40 CIN:EC22,EC21 1 

~ 

I 

!I 
O.OR I 

v 2.0 , I 

Run I Run 2 Run 3 Average 

Pcpr- 
&ncatmtioa, p p w d  0.7 0.7 
Euussion Rate. I b k  0.7 * 0.7 * 

Concabation. ppmvd 0.7 * 0.7 * 
Knowrrrwcprbon 

UnlmowmaScprbon 
Conccabation, ppmvd 0.0 0.0 

Sum M18 w Carbon, l b k  0.1 0.1 * 
Unknown Compomda 8 &Total 0.0% 

Method S A  Data 
Total Eyrlmcmhm 

0.2 
Conceatmtion, ppmvd p8 C 2.3 
Euussioo Rots, I b k  aa C 0.2 

COMMENTS : 

Vcbcity d.u h m  6/8/92 wu a h  used on 6/9/92. 

I I 

I 
I 
I 
‘I 
I 
I 
‘I 
“I 
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EMISSION TEST RESULTS - VOST 

Mill CHAMPION -SHELDON Source: No. 1 Bark Boiler with Sludge Condition 1 
SouMcods: CS-BBlII E P N  E40 FIN: 5200 CIN: EC22,EQl 

Date: 6/8/92 
Compound BB111-T BB111-TC B B I l l C  Total CS-BBIIl COnc. 

(Ire) (re) (reW pg (pg/m3) (ppm) 

TARGET COMPOUNDS 
Chloromelbsns 
BrolOOllWhIlCl 

Merbylme Chloride 
AcatoOC 
cubon Disulfide 
Chloroform 
Dimcrbyl disulfide 
Dimethyl sulfide 
IodotnBthMe 
n-Hexme 
~-BII~.MOIIC (MEK) 
L.I.I-T~~c~~oKIcIIuo~ 
BrodichlorotnBthMe 
B-e 
Dibromomcthme 
Tolue~e 
s tynns  
m-/pX ylene 
Acrolek 
Acrylonitde 

B-Pinene 
A - P ~ ~ c M  

0.068 
0.607 
0.024 
0.270 
0.238 
3.119 

0.611 
0.250 
0.014 
0.007 
0.361 

0.096 
0.010 
0.010 
0.325 
0.033 
0.136 
0.022 

3.507 
0.027 
0.051 
0.041 
0.002 
0.021 

0.01 1 
1.071 

0.009 

0.024 
0.003 
0.W 

0.006 

1.71 
2.62 

3.20 

0.42 

1.07 
0.26 

0.36 
0.38 

0.32 

3.51 747.76 0.356 
0.03 5.76 0.001 
0.19 41.09 0.012 
0.76 162.17 0.067 
0.03 5.54 0.002 
0.43 91.40 0.018 
0.24 50.75 0.013 
3.14 668.86 0.259 
0.01 2.35 0.m 
1.68 358.64 0.100 
0.25 53.30 0.018 
0.07 14.67 0.003 
0.02 3.91 0.001 
0.36 76.97 0.024 
0.02 3.31 O.OO0 
0.14 29.10 0.008 

0.03 5.91 0.001 
0.33 69.30 0.030 
0.03 7.04 0.003 
0.14 30.28 0.005 
0.02 4.69 0.001 

0.01 2.77 0.001 

Pcy-e 0.030 0.03 6.40 0.001 
TENTATIVELY 
IDENTIFIED CMPDS. 

Aromatic HC 
Branched bicyclic HC 
Branched cyclic, ClOHl6 
Branched HC. C13H28, W1 
Branched HC, C13HZ8. #L 
B d d  HC 
Branched HC 
Branched HC. C13H28. W3 
Branched HC 
Branched HC 
Branched HC 
Branched HC 
Branched HC 
Butme 
Cyclohexane 
Dimethyl trisulfide 
FUM 
HydrocorboD 
Siloxane 
Subst'd Alcohol 

0.083 

0.078 
0.035 

0.046 

0.064 

0.036 
0.041 
0.084 

0.091 

0.015 

0.010 
0.007 
0.006 
0.005 

0.015 
0.015 

0.023 
0.031 

0.02 3.20 
0.08 17.70 

0.08 16.63 
0.05 9.59 
0.01 1.49 
0.01 1.28 
0.01 1.07 
0.05 9.81 

0.08 16.84 
0.02 3.20 

0.02 4.90 
0.07 14.29 
0.04 8.74 
0.08 17.91 

0.09 19.40 
SuWd HC 0. I68 0.17 35.82 

Pap I of4 csvosT.xLs V. (  c 6 . 2  - 1 



EMISSION TEST RESULTS - VOST 

Condition 1 
CIN: EC22.EC21 

Mill CHAMPION -SHELDON * Souw:  No. I Bark Boiler with Sludge 
Soum code: CS-BBIIl EPN: E40 FIN: 5200 

SURROGATE STDS 
(56 Recovery) 

Tolusnsd8 99.6 98.4 105.9 
1.2-Dichlotoech.obd4 88.8 88.2 85.6 
&nrcae-d6 94.6 94.1 97.9 

NOTES: 
-T=TeoU Air Volume = 0.00469 cum. 

-C= Condmsua Condeasab Vol. 43.0 mL 
-TC~Tuu~/chprcop1 

6.2 - 2 
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Triangle Laboratories o f  RTP, Inc. FILE MAWS: nn980 SPYPLE I D :  CS-081-1VOST- 
801 C w i t o l a  Driv. RF m e :  n n m  0808-18 T 

D U W .  N.C. 27713 DATE: 11/13/91 T L I  I O :  S7.82.13 
Tal-: (919) (444729 T L I  PROJ I: 21148 AMAL DATE: 0 8 /  18/92 

1 8 r o m o c h l o r m t m m  
3 ChlOrwbtl).l). 

4 8r-th.m 
S Vinyl  c h l o r i d .  
8 M m t h y l m  e h l o r i d .  
7 A c e M .  
8 carbon aiwifiw 
9 1 ,l-Oichlorwttetm 

10 1 . l - O i c h l o r w t n u u  
11 Chlorofom 
12 1.2-0ichlOromth.m 
13 1 . 4 - D i f l u o r o b ~ z m  
14 2-8utanorN 
1S 1 , l . l - T r i c h 1 o r ~ t h . m  
18 arbm t o t r u h l o r i d .  
17 v i n y l  a c e t a u  

19 1 . 2 - D i c h l o r o p r ~ u n  

21 T r i c h l o r a t h I m  
22 1 ,I .2-Tr ichlorO.+Nn 
23 hnzmm 

2s nromom 
28 ChlOrODenzem-~S 
29 43Uthyl-2-p.nt .non 
30 T e t r ~ h l o r O m t n M .  
31 1,1,2,2-Tmtr.Ehlor0.th.m 

33 Chlorobonzem 

3s s t y m m  
38 .-/v-xy1.IY 
37 o-xy1.IY 
38 Acroloin 
38  A c r y l a i t r ( 1 e  

18 8 r m d i c h l o r o n t h ~  

20 trMS-l.3-DiChlOrop- 

24 Ci~- l ,3 -OichlOropr0#rw 

32 TolUwa 

34 E t h Y l b m X m  

4 0  IO-VYI). 

41 1 .4 -0 ichlOm-2-butm 
44 n-nerun 
4s Tar t -8uty l  n t h y l  e t k r  
48 1.3-butadtell. 
47 Dibr-M.IY 
48 v i n y l  a m i d .  
49 IBonctum 

81SS 
0 
0 
0 

2552 
7848 
2781 

0 
0 

28281 
0 

27284 
899 

1224 
0 
0 

571 
0 
0 
0 
0 

17311 
0 
0 

32827 
0 
0 
0 

9980 
0 
0 

1438 
828 

871 
274 

0 
0 

43082 
0 

1212 
0 
0 

1088 

2 8 i  

77s 1 
.a02 0 1  

1.008 0 1  
1.2S8 0 1 

1.s20 sa3 1 
.S32 524 1 

4.8SD SO1 1 
1.433 0 1  
4.122 0 1  
3.947 7BI 1 

2.813 0 1  
908 13 

.033 780 13 

. E l 3  803 13 

.E40 0 13 

.e85 0 13 

.723 1008 13 

.8SB 0 13 

.84S 0 13 

. S O 8  0 13 

.a80 0 13 
1.487 847 13 

. u s  0 13 

.290 0 13 
1351 28 

.22s 0 28 

.382 0 28 

.394 0 28 

.798 1120 28 

.990 0 28 

.SO8 0 28 
1.OS9 1488 26 

,837 1410 28 
.E42 1483 28 
. l o 8  4B1 1 
.337 823 1 

2.483 D l  
.122 0 13 

2.881 864 1 
3.825 0 1  
1.273 228 1 
.2w 0 1  

1.397 0 1  
10.7SD 887 1 

I S  
.W1 ND .os  
. W 1  ND .os 
.001 NO .os 
.088 D .os 
.ED7 0 .os 
. D Z ~  e .os 
.OOl NO .os 
.OD1 ND .os 
.270 D .os 
. W l  ND .os 

.2SO D .os 

. o i 4  e .os 

.OD1 ND .os 

.001 ND .os 

.OD7 E .os 

.001 NO .os  

.OOl  NO .os 

.OOl  NO .os 

.001 no .os 

.381 D .os 

. O O l  ND .os 

.OD1 NO .os 

. O O l  ND .os 
,001 NO .os 
.DO1 NO .os 
.098 0 .os 
.001 ND .os 
. W l  ND .os 
. o w  E .os 
. O l O  E .os 
.003 C .os 
.32S D .os 
.os e .os 
. W l  ND .os 
.OD2 NO .os 
. E l l  D .os 
.001 ND .os 
,039 I! .os 
.oos ND .os  
.001 NO - 0 5  
.WI  E . o s  

IS 

I S  



88.8 98.8 I 
? 
I\ 
‘1) 
‘I 
1 
I 
1 
I 
!i 
I 
I 
I 

14424 2.638 644 1 .a22 0 
45785 1.408 1110 28 .24# 0 
39702 1.539 841 13 .238 0 Sb.8  

6.2 - 4 
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INTERNAL STANOAR0 IS SCAN I S  AREA 

775 45120 
909 74871 
OS1 114502 

6.2 - 5 



s w p L e  IO: cS-801-lVOST- T r l M g h  UDOratoriea of RTP, Inc. FILE NPME: HH978 
801 & e l t o l a  Or twm RC PILE: HI4989 0808-18 TC 

TalaoMno: (91s) 544-5729 T L I  P M J  I: 21148 ANAL DATE: 08/18/92 
Ournu. N.C. 27713 DATE : 11/13/91 T L I  10: 57.82.14 

18017 2.838 843 1 ,220 0 88.2 

42701 1.539 842 13 .235 0 84.1 
49588 1.400 1109 28 .248 D 88.4 

6.2 - 6 
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INTERNAL STPUQARD I S  SCPU I S  AREA 

BrOoOsnlormetkUU 
1.4-D1C1uor00.nx.1* 
C h l o m M n z . . ~ - d 5  

774  49858 
aoa 81810 

1350 119843 

6 .2  - 7 



1 BrODdllorOIVUn 
3 Ch1om.M.ru 
4 8 m o r t n u w  
5 Vinyl chlorlda 
8 W.thyl.rY CtIlorida 
7 Acmtom 
8 c a m  aiwifi6. 
9 1,l-Oichlorath.na 
10 1.l-Oichlorath8nm 
1 1  Chloroform 
1 2  1.2-Oichlorath~m 
13 1,4-0if1uoro~.nrm 
14 P - W t a n o w  
15 1.1,l-Trlchlor~VUn 
18 C 8 m  totrunlorib 
17 vinyl -tat. 
18 8raodlsklOrOrtrun 
1s 1 ,P-oI~loroD- 
20 t r . n a - 1 . 3 - 0 i c h l o ~ ~  
21 Trichlorathmm 
22 1 ,lr2-Trichloratk.rw 
23 8mnx.rY 
24 C1S-l,3-01ChlO~~.I) 
25 8roaoform 
20 Chloro~nxmnm-a5 
29 4-Mothy1 -2-pant- 
30 Tmtruhlorathona 
31 1r1,2.2-Tmtr~hlo~thW 
32 TolUM. 
33 ChloroMnxmna 
34 Ethylbmxm 
35 StYraW 
38 c/p-xy1enW 
37 0-xy1.I) 
38 krolmln 
39 Acwlmitrilo 
40 I o d e m m t h u m  
41 1.4-0ichlorv-2-nutm1n 
44 n-nax- 
45 Tart-8utyl mothy1 mthw 
48 1,3-butadl.r* 
47 Olbr-than. 

48 vinyl 8rollid. 
49 1- 

2531 
0 
0 
0 

183 
217 
0 
0 
0 

745 
0 

11828 
0 

194 
0 
0 
52 
0 
0 
0 
0 
0 
0 
0 

13820 
0 
0 
0 

103 
0 
0 
0 

5s 
0 
0 
0 
0 
0 
0 
0 
0 
37 
0 
0 

780 1 
1.281 0 1  
1.353 0 1  
1.848 0 1  
2.1C8 588 1 
1.838 529 1 
5.327 0 1  
1.810 0 1  
4.724 0 1  
4.593 799 1 
3.738 0 1  

913 13 
.or9 0 13 
.788 808 13 
.550 0 13 
.go2 0 13 
.E27 1014 13 
.a52 0 13 
. s*4 0 13 
.,as 0 13 
.sa0 0 13 
1.488 0 13 
. 893 0 13 
.443 0 13 

1358 28 
.e90 0 28 
.370 0 28 
.E38 0 28 
.971 1128 28 

1 .OS8 0 28 
.E30 0 28 
1.108 0 28 
,873 1410 28 
,753 0 28 
.431 0 1  
. B79 0 1  

1.958 0 1  
.338 0 13 

4.118 0 1  
s.332 0 1  
2.008 0 1  
2.038 903 1 
1.384 0 1  
13.883 0 1 

13 
.JOE NO 
.292 NO 
.240 NO 
1.714 E 
2.818 E 
.074 NO 
.210 NO 
.DE4 NO 

3.202 E 
,100 NO 

I 3  
1.084 NO 
1.085 f 
.154 NO 
.OS4 NO 
.284 E 
.OS9 NO 
. o w  No 
.171 NO 
.148 NO 
.OS8 NO 
.095 NO 
.191 NO 

I S  
.lo5 NO 
.198 NO 
.080 NO 
.3oa c 
.or0 1ID 
.115 NO 
.082 No 
.31s c 
.OS8 NO 
.918 ND 
.404 NO 
. to2  No 
,248 NO 
.090 NO 
.074 NO 
.197 NO 
.381 C 
.283 NO 
.OPE NO 

UXICS: ND Not O m t u t M ;  0 = O m t a c t m i :  E m Emtimatma: 13 = Int.rn81 SunQud (VCOI-PCV) 

6 .2  - 8 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
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10 
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10 
10 
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T R w o L e  LAmMTanxLs OF RTP. INC. 
801 C w i t o l a  Drivm 
OurN., NC 27713 DATE: 07/21/92 0608-18 

DATA FILE:AC7974 s w L e  ID: cs-aai-ivcsT- 

Tmlapnono: (919) 544-5729 T L I  PROJECT NO. 21148 s a m e  VOL. .005 L 
ANALYSIS DATE: 08/22/92 
T L I  ID: 57.82.15 9 

INTERNAL STANDARO I S  SCnN I S  AREA 

780 28200 
1358 52348 

6 .2  - 10 
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EMISSION TEST RESULTS - SEMI-VOST 

Mill CHAMPION -SHELDON SOUM: No. I B e d  Boiln with Sludge Coodition I 
soum codc: CS-BBIII EPN: E40 FIN: 5200 . CIN: ECU,EOi 

4 

Date: 6/6/92 
Compound CS-BBIII CS-BBI/I COOC. 
3 (P ( m) 

TARGET COMPOUNDS 
a-Pinene 32.87 30.65 0.005 
B - P h e  12.44 11.60 0.002 
PCY-e 9.12 8.50 0.002 

0.002 
0.009 

AwAophenooe 8.30 7.74 
a-Terpinml 60.18 56.12 
Naphtbalme 26.54 24.75 0.005 

7.80 0.001 
1.07 O.OO0 

Di-n-butyl phthalate 8.37 
2-Methylnapbtbaleno 1.,15 
DibuuDfuran 1.85 1.73 O.OO0 
Phcnantbreae 1.08 1.01 O.OO0 
Butylbenzylphthalate 18.87 17.60 0.001 
Dimtbylpbcbalntc 
Phenol 
k i c  Acid 
Diebylphtbal.a& 

TENTATIVELY 
IDENTIFIED CMF'DS. 

Phthalate 1145.81 1068.45 

Siloannu 247.65 230.93 
Cyclic HC 76.58 71.41 
Acidic subsl'd HC 67.12 62.59 
Subst'd Hexanedioic acid 65.06 60.67 
Subst'd HC 58.98 55.00 
Hexanol 57.90 53.99 
SdOXMO 54.96 5 1 :25 
Cyclic HC 53.07 49.49 
Subst'd HC 
Subst'd HC 
Acidic sutwt'd HC 
Acidic Esta 
Branched Heptrea 

SURROGATE STDS 

Halogenated HC 424.65 395.98 

(46 Recovery) 
N i t r o b a u a d  87.6 
1,3,5-Tricblombcazcnbd3 52.2 
1.4-Dihmmobwumed4 68.2 
2-Fluombiphenyl 80.3 
2.4.6-Tribmmopbenol 57.0 
AnthmXaedlO 68.5 
PyreoedlO 79.3 

6.3 - 1 Pap I of 6 CSSVOST.xtS PlJ lPl  



EMISSION TEST RESULTS - SEMI-VOST 

Mill CHAMPION - SHEL5ON sourCC: No. 1 Bark Boiler wich Sludge Condition I 
S O U M  COQ: CS-BBIII EPN E40 FIN: 5200 CIN: EQ2,EQI 

Date: 6/6/92 
7 

Compound CS-BBIII CS-BB 111 cnnc. 
(LIB) ( r g / d )  (ppm) 

NOTES: 
Air Volums = 1.07240 cum. 

6 . 3  - 2 
Rga 2 of 6 CSSVOST.XLs 915!92 
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TRIAliGLE LABORATORIES OF RTP, ItIC. 
801 Caoitola OriGe OATA FILE: F ~ Z B  SPLIPLE I D :  CS-881/lMM5/OdO8/lR-E 
Durham. I1C 27713 RF FILE: FH721 TLI SAMPLE ID: S7.6l.lA-E 
Telmohonm: (919) 544-5729 DATE: 07/09/92 DILUTIOII FACTOR: 1 

TLI PROJ: 2114s ANALYSIS DATE: 06/25/92 

1.1 E T H 0 0 8 2 7 0 0 U A t l  T I T A T  I O  11 R E P 0 R T 
=-:li=i=i-I==:ii=:==--iiiiiiiiii.ii.ili-=====================:================:=============:~==:=:===~== 

IlWE AREA RF SCAN AUT. ug CODE aUAll LII41T 

I 1.4-DichloroOenzanm-a4 
2 ttaphthalmnm-a8 

4 Phenanthrmnm-a10 
3 Chrysene-a12 
8 Perylane-dl2 

3 Acmnaphthmne-dlo 

20 n-11itro.odimmtnyl~inm 
21 Cumene 
22 .-Pinene 
23 b-Pinmnm 
24 Aniline 
25 1.214-Trimethyloen~mnm 
26 Phmnol 
27 Benzyl Chloridm 
28 bis-~2-Chlor0mthyl)~thmr 
29 n-Hi trosomorphol in. 
30 1,b-Oichlorobenzmne 
31 p-Cymene 
32 Acmtophmnonm 
33 1.2-Dibr0m0-3-~hlor0prop~ne 
34 Hmxachloromthanm 
35 0-Toluidine 
38 2-Hethylphmnol 
37 ttitroomnzmnm 
38 N.N-DimeCfiy7ani line 
39 Iaophoronm 
40 Catmchol 
41 3/4-MmChylphmnol 
4 2  1.2.4-Tri~~10r00mnzene 
43 a-Terpinmol 
44 tlaphthalenm 
4.5 o-Rnisidinm 
46 umxachlorooutadimna 

48 a,a,a-Trichlorotol~ 
49 H,N-Dimthylaniline 
SO 1.4-Phmnylmneaiui~ 
S1 Hydroquinonm 
52 Pentmetnyloenzmne 
S3 Hmrachlor0syclopentaaimnm 
53  2,4,8-Tric~lorophmnol 
56 2,~,S-Trichloroph.nol 
S? 2,4-Tolumnmdia,sine 
58 2.4-Oichloro~hmnol 

47 2-Chloroacmtoph~ 

CODES: llD i Not Dmtmcted; 0 = Detectmd: 

2120 
10187 
6316 
13688 
22179 
30109 

0 
0 

2102 
1098 

0 
0 
0 
0 
0 
0 
0 

1293 
814 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

4$63 
7237 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

.e26 
2.527 
1.206 
1.866 
3.131 
2.269 
2.090 
2.900 
1.648 
1.080 
1.472 
2.675 
1. 849 
.a44 
.e12 
2.419 
1.348 
.SO6 
* 500 
,777 
,328 
.30S 
.27S 
.298 

1.071 
,262 
.loa 
,661 
.279 
.s10 
.3ss 
.zoo 
. S66 
,183 
.298 
.3s2 
.262 
.46S 

386 1 
544 2 
792 3 
99s 4 
1370 S 
lS61 8 

0 1  
0 1  

272 1 

327 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

388 I 
434 1 
0 1  
0 1  
0 1  
0 1  
0 2  
0 2  
0 2  
0 2  

0 2  
0 2  

so1 2 
546 2 
0 2  
0 2  
0 2  

0 2  
0 2  
0 2  
0 2  
0 2  
0 3  
0 3  
0 3  
0 3  
0 3  

IS 
I9 
IS 
13 
13 
13 

.60 ND 

. 1S WD 
32.87 D 
12.44 D 

.I2 ND 

. 17 HD 

.18 ND 
, 13 )ID 
.23 tiD 
.36 ND 
.26 tlD 

9.12 E 
8.30 E 
.S9 ND 
.62 ND 
.16 ND 
.28 11D 
. 14 tlD 
. 16 110 

.10 ND 

.24 ND 

.26 ttD 

.?9 ND 
60.18 D 
28.S4 D 
.30 tlD 
.73 NO 
.12 ND 
.28  ND 
.15 ND 
.22  ND 
.39 ND 
.I4 ND 
.69 ND 
. 4 2  ND 
.36 ND 
.48 ND 
.27 ND 

E i Estimated: 19 i Intmrnel Stanaara 

6.3 - 3 

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

10 
to 
IO 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
IO 
10 
IO 
To 
10 
10 



TRIAIIGLE LABORATORIES OF RTP, ItlC. 
EO1 C.pitO1. Orivm 
Durham. NC 27713 
Tmlmphonm: (9191 544-5729 

I 
DATA FILE: FH720 SAMPLE IO: CS-881/1Y~5/08J8IlA-E 
RF FILE: FH721 TLI SAMPLE IO: 57.8l.lA-E 
DATE: 07/09/92 OILUTION FACTOR: 1 
TLI PROJ: 21145 ANALYSIS OATE: 08/25/92 

1. 
M E T H O D  8 2 7 0  O U A N T I T A T I O N  R E P O R T  

i5==i=i.iiii.=ii..ifi.i..iiE......iS..ii:=::============:==::==~:===========~=======:==:=====::=:======== 
NAME AREA RF SCAN M. ug CODE OUAN LIMIT ......................................................................................................... 

0 - ~ ~ ~ ~ - . 4 4 7 ~  0~ 3~ .~ .28~~!D . ~ , ~ ~ . , 1 0 ~ ~ ~ ,  ~~ 

59 2.3-0ich10rophmn01 ~ ~ . 
80 2,8-0ichlor0phmn01 0 .531 0 3  .24 NO 10 
61 3,5-0ichlorophmnol 0 ,891 0 3  .18 NO 10 
82 3,4-Oich10rophmn01 0 . eo0 0 3  .21 NO 10 
83 Biphmnyl 0 1.220 0 3  .10 ND 10 
84 Oimmthylphthalata 0 1.138 0 3  .ll NO 10 
85 2,4-0initr0t0luanm 0 .413 0 3  .31 I O  10 
88 2.4-Oinitrophmnol 0 .154 0 3  .82 NO 10 
87 4.8-0initr0-2-mmthylphmnol 0 ,229 0 3  . 5 5  tl0 10 
88 Oibmnzoluran 0 1.827 0 3  .07 ND 10 
89 4-lli trophmnol 0 .353 0 3  .30 NO 10 
70  Trifluralin 0 .la2 0 3  .70 NO 10 
71 Hmx~chtoroDmnrmnm 0 .173 0 4  .34 NO 10 
72 4-Aminobivhanyl 0 .e33 0 4  .07 NO 10 
73 Pmnuchloroehmnol 0 .156 ’ 0 4 .37 I10 10 
74 Pmntlchloronitrobmnzam 0 .083 0 4  .a2 110 10 
75 4-Nitrobiphmnyl 0 .485 0 4  .12 NO 10 
78 01-n-nutylphthalatm 5244 1.831 1117 4 8.37 E 10 
77 Pyranm 0 1.003 0 5  .04 NO 10 
78 Bmnzldlnm 0 . 883 0 5  .OS NO 10 
7s 4,4’-~~tnylmnedlanii(nm 0 ,327 0 5  .ll NO 10 
80 Oimathyl~inoaz~mnranm 0 .377 0 5  .10 NO 10 
81 8utYlbmnzylDhthalata 074s .e45 1325 5 18.87 0 10 
02 3,3’-0iamthylbmnzidinm 0 .733 0 5  .05  NO 10 
03 Hmthylanm bin-ChloroMilinm 0 .231 0 5  .16 NO 10 
84 C h r y u n m  0 1.055 0 5  .03 tlD 10 
05 3.3’-Dishlorobanzidina 0 .478 0 5  .08 NO 10 
88 blS(2-EthylhmXyl)phtNl.tm 0 1.583 0 5  .02 ND 10 
07 3,3’-0i~thoxybmntidina 0 .324 0 5  .11 NO 10 

=i*:D===ii.i..i:ii=ii...5......E.....i..==~=====:=:====~====--~:----==~--==~====~~:-----------------:==-- -- -_-- -- ----------------- -- 
S U R R O G A T E  5 U M Y I R V  AREA RF SCUl IS10 AUT, ug CODE I RECOVERY 

10 Phanol-d5 0 1.722 0 1  .OO NO .o  
12 tl i trob~zmnmd5 9101 .412 450 2 07.81 0 87.6 
13 1,3,5-lri~hl0r0banzam-d3 3402 .256 498 2 52.24 D 5 2 . 2  

14 1,4-Oibromobanr~d4 2584 .709 54s 1 68.20 0 80.2 

18 2.4,8-1ribromo~hanol 1990 .1 1 1  905 3 114.03 0 57.0 

18 Pyrmnm-dlO 33899 .771 1193 S 79.29 0 79.3 

......................................................................................................... 

15 2-Fluorobipnmnyl 13041 1.029 708 3 00.30 0 80.3 

17 Anthruanm-d10 25548 1.090 1003 4 88.47 0 68.5 

CODES: 140 i Mot Datastad; 0 = Omtmetmd: E x Estimatad: IS i Intm-1 StMolrd j I 
6 . 3  - 4 
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TRIAIIGLE LABORATORIES OF RTP, INC. F I L E  NAME: FH728 SDMPLE I D :  C S - B B l / M M 5 / 0 ~ 0 8 / 1 A - E  
801 C a o l t o l a  D r i ve  DATE: 0 7 / 0 8 / 9 2  T L I  ID: 5 7 . 8 l . l A - E  
Durh-, NC 27713  T L I  PROJ I: 2 1 1 4 s  D I L N  FACTOR: 1 

T e l a o h o n 8 :  ( 9 1 9 )  S44-S729 ANAL DATE: 0 8 / 2 S / 9 2  

PHTHALATE 
HALffiEtICTED HYDROCARBON 
SILOXANE 
CYCLIC HYDROCARBON 
ACIDIC  SUBSTITUTED HYDROCAR8ON 
SUBSTITUTED HEXANEDIOIC ACID 
SUBSTITUTED HYDROCARBON 
HEXAflOL 
SILOXANE 
CYCLIC HYDROCAR8OII 

1433  
1 4 1 2  
1533  

5 3 7  
1 1 2 0  
13S4 

4 1 4  
4 1 0  

1 500 
4 8 1  

2 9 3 9 2 1  1 

1 0 8 9 3 0 8  
1 1 1 9 8 2 7  

9 0 3 7 1  
9 2 4 8 0  

1 6 8 8 9 2  
1 4 4 5 8 2 7  

7 4 3 7 2  
2 4 0 S 3 7  

6 8 1 8 8  

1 3 7 1  
1 3 7 1  
l S 8 1  

s 4 4  
9 9 8  

1311 
3 8 1  
5 4 4  

l S 8 1  
5 4 4  

4 0 . 0 0  
4 0 . 0 0  
40 .00  
4 0 . 0 0  
4 0 . 0 0  
4 0 . 0 0  
40.00 
40.00 
4 0 . 0 0  
4 0 . 0 0  

1 1 4 5 . 8 1  
424 .85  
2 4 1 . 8 5  

78 .58  
87 .12  
85.08 
s0 . 98  
S7.90 
54.98 
S3.07 

INTERNAL STANDARD I S  SCAN I S  AREA I S  I O  

1 , 4 - D i ~ h l o r o b a n t a n 8 - a 4  
N a o h t h a l 8 n e - a 8  
Ace~ohthene-dl0 
P h e n m t h r m n a - a 1 0  
C h r y n n e - d l 2  
P a r y l e n - a 1 2  

3 8 7  9 7 9 2 5 9  1 

S44 5 1 3 7 9  1 4  
1 9 2  382SS 28 
9 9 8  5S104  4 7  

1 3 7 1  1 0 2 8 0 7  5 7  
l S 8 1  180878 8 4  

b . 3  - 5 



t i,4-Oichlor00aniana-d4 
2 Phanol 
3 bia(2-Chlormtnyi)athar 

S 1,3-Oichl0r0oan2ana 
6 1,4-OichloroBanzana 
7 8anzyl alcohol 
8 1.2-OichloroDanzana 
9 2-MmthylOh~nOl 

4 2-Chloro~hanol 

. .  

10 bia~2-Chloroilopropyl~athar 
1 1  4-Hathylohano1 
12 tl-Nitrow-di-n-OroDylAmiM 
13 liaXAChl0rWthAW 
14 NAohthAlana-d8 
15 NitroDanxam 
16 Iwhorona 
17 2-llitrophanol 
18 2.4-Oimathylohanol 
19 8anZOic acid 
20 bia(2-Chlor0ath0~y)mathana 
2 1  2.4-Oichloroohanol 
2 2  1,2,4-Trichlor0b#n2ana 
23 Naonthalana 
2 4  4-Chloro~nilina 
2s HaxAchloroDutAdiana 
26 4-Chlor0-3-rnatny1pnarml 
27 2-MathylnAohthAlana 
20 Acanaohthana-dlO 
29 Hax~chlorayclwant.diaM 
30 2,4,6-Trichlorw1Url 
31 2.4.S-TrichlO~001Un01 
32 2-Chl0ro~tha1.1~ 
33 2-llitro.nillna 
34 Oinathylpnthal~ta 
35 AcanaDhthylana 
36 3-tfftr0~1ilfna 
37 AcanaohtMm 
38 2.4-Oinitroonanol 
39 4-11itroohanol 
4 0  Oiban2O?uran 
41 2.4-Oinitrotolu~na 
42 2.6-Oinitrotoluana 
43 OiathylOhthAlAta 

4893 
0 2.5838 
0 1.7S67 
0 1.5860 
0 1.6700 
0 1.7076 
0 1.0703 
0 1.8579 
0 l.4S61 
0 2.4729 
0 1.s79s 
0 1.2131 

. 0 .a864 
21086 

0 .49s5 
0 .E709 
0 .1790 
0 ,3672 
0 .1789 
0 ,4780 
0 ,2808 
0 .272S 

14775 1.0923 
0 .4930 
0 .1190 
0 ,3173 

417 .e907 
11864 

, 0 ,2042 
0 .32S9 
0 .39s3 
0 1.1203 
0 .ss7s 
0 1.1864 
0 2.0174 
0 ,3743 
0 1.1926 
0 ,0642 
0 .143s 

917 1.8674 
0 .3990 
0 .3097 
0 1.2912 

0 1  .07 110 
0 1 .  . 1 0  NO 
0 1  . 1 1  110 
0 1  .lo I10 

0 1  .10  N O  

0 1  .16 l lD 
0 1  . 10 PI0 

0 1  .12 NO 
0 1  .07 NO 
0 1  ; 1 1  110 
0 1  .14 NO 
0 1  .2S NO 

779 14 IS 
0 1 4  .08 I10 

0 14 .04 NO 
0 14 .21 NO 
0 14 . 10 11D 
0 14 .21 110 
0 14 .08 NO 
0 14 .14 ND 
0 14 .14 NO 

702 14  25.66 0 
0 14 .OB NO 

0 14 .32 NO 
0 '14 , 1 1  I10 

1041 28 I9 
0 20 .33 NO 
0 28 .21 NO 
o 2a .17 NO 
0 20 .08 NO 
o 2a .12 I10 
0 28 .06 tID 
o 2.9 .03 ND 
o 28 .18 NO 
0 28 .06 NO 
0 28 1. os 110 

0 28 .47 NO 

o 28 . 17 NO 
o 28 .22 )IO 

0 26 .OS ND 

88s 14 1.15 E 

1072 28 1.0s E 

:;I 
10 4 
::I, 
:a 
.I 
:a, 10 

:$i 1 

3 1 :i 1 

:I 10 

10 
10 

10 

10 

10 

10 

10 

1 la 

10 

:I 
CODES: 110 i Not Oatactma; 0 :'Oat~cad: E i Estinrtaa. IS i Intamal StAndArd 

6.3 - 6 I 
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TRIAlltLE LABORATORIES OF RTP, IHC. 
801 Capitola Drivm DATA FILE: GI887 SWPLE ID: CS-801/1H115/0606/1A-E 
Durham, IIC 27713 RF FILE: GI875 TLI ID: 57.6l.lA-E 
Telephons: (919) 544-5729 DATE: 07/21/92 OILUTIOH FACTOR: 1 

TLI PROJ E: 21145 AIIALVSIS DATE: 07/14/92 

M E T ~ O O  8 2 7 0  ~ U A I ~ T I T A T I O N  R E P O R T  
--i-=i==D:-=-iiiiiiii----iiii--------------------------- ----------==-------------=---------------- -_____--_--- - - - - - - - - - - - - - - - - - - - - - - - - - - -5 - - - - - - - - - - -  ---_--------- ----------------=---_--------- 

tlAl4E AREA RF SCAll ISID PHOUHT, ug CODE W A N  LIHIT ................................................................................................................ 
44 I-Chlor~ohmnyl-~hmnylmt~er 0 .5169 0 20 .13 NO lo 
45 Fluormnm 0 1.4402 0 20 .05 NO 10 
46 4-lticr0anil inm 0 ,4120 0 20 .18 fID 10 
47 Phenanthrene-dl0 21092 1284 47 IS 
48 4.6-Dinitro-2-mmthylphenol 0 .0798 0 47 .40 110 ( 0  

49' tI-tIitro~odiphmnyl~inm(1) 0 .5397 0 47 .07 tI0 10 
50 4-8rornoonmnyl-phmnylmtnmr 0 ,1003 0 47 .21 110 10 

0 47 .34 t10 . 10 52 P~ntAChlOrOPhmnOl 0 ,1127 
53 Phmnanthrene 708 1.2306 1280 47 1.00 e 10 
54 Anthracmne 0 1.2011 0 47 .03 ND 10 
55 01-n-DutylOhthalatm 8402 1.4555 1381 47 11.05 0 10 
56 FluorMthmne 0 1.3072 0 47 .03 tl0 10 
51 Chrysmne-dl2 28S55 1870 57 IS 
50 Pyrmnm 0 1.7657 0 57 .02 llD 10 
59 0utYlbenzylPhthalate 9382 .a944 150s 57 14.89 0 10 
60 3,3'-0i~hlor0~mnzidinm 0 ,4741 0 57 .06 NO 10 
61 Bmn2o(a)anthracmne 0 1.6076 0 $7 .02 tID 10 
112 Chryamnm 0 1.6S72 0 57 .02 NO 10 
63 bia(2-Ethylhery1)phthalatm 0 1.1151 0 57 . 0 3  110 10 
84 Pmrylenm-d12 17047 2001 114 IS 
85 01-n-Octylphthalatm 0 1.1642 0 84  .04 N O  10 
66 8enro(B)fluormtnmnm 0 1.4302 0 84 .03 NO 10 
117 0mnzo(k)tluOranthmne 0 1.7013 0 84 .03 NO 10 
68 Emnro(a)oyrmnm 0 1.2599 0 6 4  .04 110 10 
69 Indmno(l,2.3-ca~pyrenm 0 .5135 0 84 .09 NO 10 

70 Dibmnr(a.h)mtnr.cmnm 0 .5953 0 64 .OB ti0 10 
71 0mnto(g.h.l)oerylmn~ 0 .7619 0 64 . .08 tlD 10 

51 HmxaChlOrOomnzmnm 0 .z159 0 47 . 18 tID 10 

................................ ----------iiliii::i=====:===~=============*=~====:====~======:======:==--------------------------------========= -_-_-___-- 

S U R R O G A T E  S U W N ~ R V  AREA RF %All ISID UOUtIT CODE X RECOVERY 

72 NitroBmn2mne-d5 
73 2-FluoroBiohmnyl 
75 Phmnol-d5 
77 2.4.6-TriBroncohmn~l 
01 l14-Oibroin0bmnrene-Q4 
82 1,3.5-Tri~hlor0Benzmno-a3 
83 Anthrasmne-dl0 
84 Pyrane-dlO 

15447 
25289 
2019 
3389 
4920 

6920 
41399 
53218 

,4587 
1.1048 
1.0294 
. 1 234 
.6021 
.2520 

1.0760 
1.3469 

678 
942 
551 
1159 
707 
725 
1273 
1479 

14 
20 
1 

28 
1 
14 
47 
s7 

CODES: I10 i 11ot Dmtmctmd: 0 i Dmcmctmd; E f Eatimatmd; IS i Inemma1 Stanuard 

6.3 - 7 

84.18 D 
77.13 D 
9.41 D 

92.07 0 
69.76 D 
52.18 0 
72.97 0 
5S.34 D 

6 4 . 2  
77.1 
9.4 
92.1 
69.8 
52.2 
73.0 
55.3 
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Section 6.4 Emission Test Results - Misdaneous 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Bark Boiler w l  Sludge wl h o d .  FIN: 5200 
S o u M  code: CS-BBlII Dltk 6/6/92 EPN: E40 CIN: EQ2, ECZI 

Run I Run 2 . R u n 3  Average 

CALCULATED RESULTS 

Flow Data 
Bqinnhg Time 1339 

Stack Tempersturn, "F 154 I54 
MoisturcConteat. % 27.5 21.5 
Oxygm Concentration, 96 9.5 9.5 
corbon Dioxide Conceatrntion. 96 8.5 8.5 
Volumetric Flow Rate. xlV3 ACFM 73.3 73.3 
Volumetric Flow Rate, xlV3 DSCFM 

Production Rate, x 10-6 B T U h  

Formaldehyde 

Process Operating Conditions 

Miscellaneous Parameters 

Concentration, ppmvd 
Emission Rw, lblhr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, Iblhr 

Concatration, ppmvd 
Emission Rate. lblhr 

Concatration, ppmvd 
Emission Rw. I b k  

Methyl isobutyl ketone 
Concentration, ppmvd 
Emission Rate, Iblhr 

Conceatmtion, ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate. lblbr 

Concentration. ppmvd 
Emission Rw. Iblhr 

AeetaldehyQ 

Acetone (Impinged 

Acetophenone 

2-Bulawne (Jmpinger) 

Aamleia 

Berualdehgde 

Hydrogen chloride 

46.4 46.4 

240.0 240.0 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 
0.4 * 

0.5 * 
0.3 * 

0.5 * 
0.4 * 

0.5 * 
0.2 * 

0.5 * 
0.4 * 

I .3 
0.3 

0.5 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.4 * 

0.5 * 
0.3 * 

0.5 * 
0.4 * 

0.5 * 
0.2 

0.5 * 
0.4 * 

1.3 
0.3 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS I 
CIN: EQ2. EC21 

Mill: CHAMPION - SHELDON Source: Bark Boiler wl Sludge wl Cond. FIN: 
S o m  code: CS-BB 1 I1 Date: 6/8/92 EPN: E40 

I 
a 

Oxygca Concentration. 96 10.0 10.0 1 
Volumaic Flow Rate. x10-3 DSCFM 46.8 46.8 1 

3 275'0 1 
A:; ,I 

Emission Rate, I b k  0.6 ;:: I 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 

Flow Data 
Bqianbq Time 1344 

~ 1 5 2  152 
.. 26.4 26.4 

Stack Tempelaturs. "F 
Moisture Content. 96 

corbon Dioxide Cmcmtdon, 96 10.0 10.0 
Volumcbic Flow Rate. x10-3 ACFM 73.2 73.2 

Process Operating Conditions 

Miscellaneous Parameters 
Production Rare, x 10-6 B T U k  

Formaldehyde 

275.0 

Concentration, ppmvd 1 . 1  
Emission Rate, lblhr 0.2 

Concentration, ppmvd 1.8 

Concentration, ppmvd 2.0 2.0 

Acetaldehyde 

A c d o n  (Impinges) 

Emission Rate. I b k  0.8 0.8 I 

0.4 * I 
0.4 I 
0.4 * I 
o'2 * r 
OS I 

A e e t O p t b ~ ~ ~  
Concentration, ppmvd 0.5 0.5 * 
Emission Rate, I b k  0.4 * 

Concentration, ppmvd 0.7 0.7 
Emission Rate, I b k  0.4 

Concentration, ppmvd 0.5 0.5 * 
Emission Rate. I b k  0.4 * 

Concentration. ppmvd 0.5 0.5 * 
Emission Rate. I b k  0.2 * 

2-Butanone (Impinger) 

Methyl isobutyl ketone 

Acrolein 

&nzaldehyde 
Concentration. ppmvd 0.6 0.6 
Emission Rate, Ib/hr 0.5 

Concatdon, ppmvd 2.2 2.2 
Hydregm chloride 

Emission Rate, I b k  0.6 

I 
I 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Bark Boiler wl Sludge w/ Cond. FIN: 5200 
source coda: CS-BB I/ 1 Date: 6/17/92 EPN: E40 CIN: EQ2. EC21 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beghing Time 95 I 1050 I156 
Flow Data 

Stack Temperature, "F 
Moisture Conteat, 46 
oxygul Concatratim, % 
Carbon Dioxide Concatration, 46 
Volumetric Flow Rate. x10-3 ACFM 

153 
30.3 
10.5 
11.0 
73.8 

Volumetric Flow M e ,  x10-3 DSCFM 44.8 

Production Rate, x 10-6 B T U h  260.0 260.0 256.0 
Process Operating Conditions 

Miscellaneous Parameters 
Sulfuric Acid Mist (Impinged 

Concatration, Ibldscf 
Emission Rate. I b h  

153 
30.3 
10.5 
11.0 
73.8 
44.8 

258.7 

2.64E-07 7.40E-08 7.40848 1.37E-07 
7.IOE-01 * 1.99E-01 * 1.99E-01 * 3.69E-01 * 
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Section 6.5 Emission Test Results - Metals 
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Sb 

B. 
8. 
cd 
Cr 
cu 
pb 
m 
HP 
Y i  
P 
AP 
sa 
T I  

A8 

. 
6 . . 

12 

88 
40 
44 

. 

. . 
879 
6 . . 

O.E+W 
3.e-10  
O . E * o o  
O.OE* 
7.lE-10 
o.m+oo 
5.n-09 
2.U-09 
2.M-09 
O . E + o o  
O.OE+oo 
5.2E-M 
3.e-10 
O . E + o o  
O.E+OQ 

nul 2 
Saapl. W l U  (OSCF)-- - - - - - - -  56.5 
Swrc. Vol  Flw (OSCFN)------ 44000 

FWBH C m  
Am (up1 (Ib/DSCFl 

bntiaay sb o.oE*oo 
Arsenlc As 6 3.6-10 
Bartun B. O.OE+OO 
Berylllrp Be O.M+oo 
c-1 u Ed 12 7.2E-10 
Chrmlu  Cr 29 1.E-09 
Coppar CU 69 4.n-09 
L e d  Pb 35 2.1E-09 
MwlWnw. Yn 54 3.H-09 
mercury UP O.E+OQ 
Yict.1 Y1 29 1.a-09 
Phospho- P 613 3.n-M 
S I  lver 19 o.oe*oo 
5.lanlta 5. ; o.oE+OQ 
lhall lun T I  o.oE*oo 

0.0~400 
9.e-04 
O.OE*OO 
O.OE+OO 
1.w-03 
O.OE*OO 
1.4E-02 
6.M-03 
7.E-03 
O.OE+OO 
O.OE+OO 
1.4E-01 
9.e-04 
O.OE+Oo 
O.OE+OO 

'ma.* P t .  
(lb/hrl 

o.oE+Qo 
9.e-04 
O.OE*OO 
O.OE+OO 
1.9E-03 
4.e-03 
1.lE-02 
5.e-03 
8.M-03 
O.OE+OO 
4.e-os 
9.E-02 
O.OE+OO 
o.oE+oo 
O.OE*OO 

5 
5 

4000 
5 
5 

10 
5 

10 
10 
5 
5 

loo 
5 
5 
5 

Detect lm 
LlmIt(w) 

5 
5 

1000 
5 
5 

10 
5 

10 
10 
5 
5 

loo 
5 
5 
5 

1 
6.5. - 1 

3.E-10 8.E-04 
3.m-10 8.0s-04 
2.U-07 6.U-01 
3.E-10 8.E-04 
3.4-10 8.oE-04 
5.w-10 1.e-05 
3.E-10 8.E-04 
5.E-10 1.e-os 
5.E-10 1.e-os 
3.E-10 8.E-04 
3.E-10 8.OE-04 
5.w-09 1.M-02 
3.OE-10 8.E-04 
3.E-10 8.OE-04 
3.4-10 8.E-04 

out L h l t  
(Ib/DSCF) 

3.E-10 
3.E-10 
2.4E-07 
3.OE-10 
3.OE-10 
6.E-10 
3.E-10 
6.E-10 
6.E-10 
3.E-10 
S.E.10 
6.E-09 
3.E-10 
3.OE-10 
3.OE-10 

Oet L i d  t 
(LWhrI 

8.E-04 
8.E-04 
6.4E-01 
8.OE-04 
8.OE-04 
1 .&-OS 
8.E-04 
1.6E-03 
1.e-03 
8.E-04 
8.E-04 
1.e-02 
8.E-04 
8.E-04 
8.E-ol 

J: U 5 0 2 \ ~ 8 0 1 0 1  \M 
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M E T A L S  C A L C U L A T i O Y S  

C l i e n t :  TP lEC 
Locatim: Ch-ion-Sheldon 

UESTOW Project No.: 6818-01-01 
Source: OB111 

lNPU1 DATA 

RIM Nurber 1 2 3 M O M  ._- Date 6/17/92 6/17/92 
Tlm BWOM 1700 1850 
T i m  Ended 1815 2000 
S-ling T i m ,  nin (Theta) 60 ' 6 0  60 
Stack D i n c M i o n s ,  in. (square) 58x58 58x58 58x58 0 
Barmetr ic Pressure, in. Hg (Pb) 29.98 29.98 29.98 
S t a t i c  Pressure, in. H 2 0  (PO) 6.10 4.00 4.05 
Pi to t  T t h  Coefficient (CP) 0.84 0.84 0.W 
Meter Correctim Factor ( I )  1.010 1.010 1.010. 
Norxle Dimstor. in. (Dn) 0.250 0.250 0.250 
Meter Volum. f t - 3  (vm) 39.706 38.675 39.190 
Meter lenp.reture, If  (tn) 113 108 111 

V O l U n s  H 2 0  Collected, la ( V l C )  512.7 344.6 w . 7  
COZ Concentretion, X ( c02 ) 11.0 10.5 10.8 
02 Concentration, X (02) 10.5 9.5 10.0 
Average S q  R t  Veto Head. (in. HZO)'. ( (Del ta P)'*)ovg 0.8587 0.8262 0.8325 
Stack Teqmrature. IF ( t S )  153 152 153 
T o t a l  Metals Collected, ug ERR 
Moisture Fraction ( a t  Saturatlm) (Ens) NA NA YA 

.__ _ _ _  

Meter Or i t lce Pressure. in. H20 (Delta H) 1.610 1.542 1.576 

CALCULATED DATA 

Stack Area, f t '2  
Stack Pressure. in. Hg 
Standard Meter Volum, f t '3  
Standard Uater Volum, f t '3 
Moisture Fraction (Measured) 
Moisture F rac t lm  ( l o w r  satllrm8) 
Mol. Ut. of Stwk 0.1, Ib/lb-mle 
Average Stock bu Velocity, f t lsee 
Stack -8 Flw 0 Stack Cord, ft'3Imin 
Stack Cas Flw 0 Std E d ,  tt'3/min 
iaokinctic S a p l i n g  Rate, X 
Metals Concmtretlw, Ib/ft'S 

23.36 23.36 

0.303 0.308 
0.303 0.508 
26.5 26.3 
52.7 52.0 

7.SBE+oC 7.29EiW 
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- 
0.00 
0.00 

0.000 
0.000 

ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 

15.57 
20.19 

24.540 
1o .m 

ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 

I 
I 
I 
P 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
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B I n t e  for the *uLt lmteIe Trsln. Thrw blanks mere co1I.ct.d 
br lw the study. Oru mu c o I I e c t d  
at  Chapion-Lufkln and tun et  Chaplm-Sheldon. 
Thae blanks mer. rad t o  c o r r r t  e11 s ~ p l m .  

CL B I U *  
rrmttus) 

Sb 0.7 
AS 3.v 
Be 2476 
8. 0.2 
cd 0.5 
cr  9.4 
cu 1 .6 
Pb 10.8 
*n 4.4 
HS 0.4 
WI 2 .  

P 22.6 
AS 8.3 
5. 0.5 
11 1 

CS BIk  1 
Frmttus) 

0.5 
0.8 

2 .  
0.2 
0.4 
1.2 
1.5 
0.3 

1 .  
0.4 

2 '  
50 

0.7 
0.4 
0.5 

CS B l t  2 
Frmt(us) 

0.5 
0.8 

37b2 
0.3 
1 .4 
v.3 
1.5 
5.2 
4.5 
0.4 

2 .  

0.7 
0.4 
0.7 

53.4 

F r a t  
BLttus)  

0 .  
1 

0 .  
0 .  

0 .  

2 0 n  

6.4 

5.4 
3.1 

0 .  
0 .  

0 .  
0 .  
0 .  

34.7 

The b n l d .  e v a t u  lrrr that the u u l y t l e e l  v a t u  w. L n e  than the 
det.ct lm I i m l t  for the uULy.is. The frmt nd the W k  blank t r l ph t  calm) 
n u  &I@ f r a  thm e v e r w  for  mat mstale. The 8.3 
w mt urd b e s r p .  i t  w Uarplelnably hish. 

f ra  tho CL bl& 

Antlamy 
Arsenic 
B e r i u  
B e r y l l l u  
c*1u 
Chraiu 

L e d  
M M B u m u  
M W U y  
YlcteL 

.. P h m o r u  
Sllver 
Selmiu 
Thal I Iu 

CL Blank 
Backtua) 

sb 1 .  
A. 1 .  
Be 3.B 
Be 0.4 
cd 0.8 
cr  2.3 * 
cu 2.v 
Pb 1.5 
)(n 1.v 
HE 0.8 
Y l  3.8 
P la 

10 1.3 
3. 1 .  
T I  1.v 

C t  B I t  1 
BOCktW) 

1 .  
0.5 
0.4 
0.4 
1.4 
2.4 

3 .  
0.4 

2 .  
0.8 

b *  
100 
1.4 
0.8 
0.b 

CS B I t  2 
B r U u s )  

0.7 
0.3 
2.6 
0.3 

1 
1.6 

2 .  
0.6 
1.5 
1.1 
2.6 
26 ' 

0.9 
0.5 
0.3 
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Back 
BlkCua) 

0 .  
0 .  
0 .  
0 .  
1 
0 .  
0 .  

0 .  
0 .  
0 .  

100 
0 .  
0 .  
0 .  

0.8 

rw 4hh 
J:uS02\68uy)101 WTLS' 



TRIANGLE LABORATORIES Of RTP, INC. 
PO BOX 13485 
RTP, NC 27709 

Project: 21259 
Weston 

CASE NARRATIVE 

Date out: 04-Aug 

I 
B 
I 
D 

Date in: 0 6 - J u l - 9 2  

92  I 
Overview 

This uroiect involves the analysis of 4 Multi-Metals Tra 
for Ag, As; Ea, Be, Cd, Cr, Cu, Hg, kn, Na, Ni, P, Pb, Sb, Se, 
T1. The Multi-Metal analysis was conducted according to 
protocol described in sections 5-7 of the EPA Draft Document 
"Methodology for the Determination of Metals Emissions in Exhaust 
Gases from Hazardous Waste Incineration and Similar Combustion 
Processes. " 

I 

I 
the 

Preparation I MMTL samples were prepared by microwave and hotplate 

I 
I 

digestion, as required by the- contract. Detailed flow charts o p  
the sample preparation are included with this report. 

u s  
Ag, Ba, Be, Cd, Cr, Cu, Mn, Ni, and P concentrations were 

determined by Inductively Coupled Plasma (ICP) Emission 
Spectroscopy. As, Pb, Sb, Se, and T1 concentrations were 
determined by Graphite Furnace AA (GFAA). Those analytes which 
failed the postdigestion spike requirement during GFAA analysis I 
were redetermined by MSA. Hg concentrations were determined by 
Cold Vapor AA (CVAA). Na concentrations were determined by Flame - 
AA 

Result& 
There were two results that were unobtainable for this project 

due to sample matrix interference. Se and As for sample IMETL-2BH. 
This sample was analyzed by MSA several times for these two 
analptes. A dilution of the sample would not help due to the fact 
that the sample absorption is already at zero. 

All of the applicable XRPD were within control limits of 25% except 
lmetl-1 bh for Ag, Cd, and P. However in these cases the XRPD i s 1  
not considered a valid parameter because the concentration of the 
sample and duplicate is less than four times the instrument 
detection limit. 

Any postdigestion spike resultsthat were less than 75XREC result 
in all samples related to that spike being reanalyzed by Method 
Standard Addition (MSA). 

I 
1 

I 
O f  I 

XRPD : 

XREC : 

Hg : 

6.5 .  - 4 



All of the Hg XRPD and XREC were within control iimits except the 
XRPD f o r  1METL-2 5 A .  In this case the Hg was detected in the 
sample but not in the duplicate. This QC parameter is not 
considered valid since the Hg concentration in the sample is less 
than four times the detection limit. The undetected result for the 
duplicate is the reported r e s u l t .  

The Raw data for this report is filed with TLI Project 121359. 

- 
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T L I  PROJECT *: 21259 
CLIENT: WESTON 
onit  Rccscvto: O T I O O / S Z  
DATE REWRTtO: 00/04/12 

R I P ,  NC 27701 

INOROWICS WALVSIS REPORT 
P M E  1 Of 7. 

PC S W A R V :  XRPO or  1REC 
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INORGANICS ANALYSIS REPORT 
PAGE 2 OF 2 

Hg RESULTS 
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DESCRIPTION OF ABBREVIATIONS 

ICV-Initial Calibration Verification 
ICB-Initial Calibration Blank 
CCV+Continuing Calibration Verification 
CCB-Continuing Calibration Blank 
PBW-Preparation Blank Water 
PBS-Preparation Blank Soil 

I 
I 
I 
1 
I 

LCS-Laboratory Control Spike 
ICSA=lnterference Check Sample(So1ution A )  I=Initial F-Final 
ICSAB-Interference Check Sample(So1ution AB) I-Initial F-Final I 

I 
I 
I 
I 

Solution A contains common interferents, while Solution AB 
contains the interferents plus the analyte in question. 

CRDL-Contract Required Detection Limit (for CLP) 
IDL-Instrument Detection Limit 
CRI-CRDL Standard for ICP I-Initial F=Final 
CRA=CRDL Standard for AA I=Initial F=Final 
XRPD-Relative Percent Difference 
XREC=Y Recovery 
SPK=Spike 
AUT-Amount 
BLK-Blank 
USA=Uethod of Standard Additions 

I 

I 
I 
I 

6.5.  - 8 I 
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I 
I 
I 
I 
1. 
I 
I 

HMTL TRAINS: 

ICP & GFAA * (mL TV/mL USED) * (mL FV * DFI 

FV=FINAL VOLUME DF=DILUTION FACTOR 
UT = WE I GHT TV=TOTAL VOLUME 

BV=BEGINNING VOLUME 

u 
MMTL Trains: 

FH TOTAL ug = [ug/L] * (ml FV/ml aliquot) * MPV * (DF 
BH TOTAL ug = [ug/L] * (ml TV/ml aliquot) HPV * (DF 
HMTL Impingers: 

TOTAL ug = [ug/L] * (ml TV/ml aliquot) * MPV * (DF) 
MPV = Mercury Preparation Volume, which is always 0.1L 

XRPD = jSR - DR: * 100 
(SR t DR)/2 

XREC = SSR - SR * 100 
SA 

SR=SAMPLE RESULT DR= DUPLI CATE RESULT 
SSR=SPIKE SAMPLE RESULT SA=SPIKE ADDED 

6.5. - 9 
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L 

M i l l :  Charpim-Sheldon 
S w r c e :  Bark  B o i l e r  u i t h  S l u j p e  

nul 1 
Sarpl. v o l u  (DSCF)------ ... 56.198 
s a r e o  Vol F l w  (DSCFY)--- -- - 5  .CSE+OL 

Conc *..S at. D e t r t l m  D e t  L i m i t  De1 L b l t  
M (up) (Ib/DSCF) (Lblhr) L imi t (ug)  ( IhmSCF) (lblhr) 

1 3.E-11 1.x-OL Wexavmlmt Cr  Cr(V1) 1.74 6 . E - 1 1  Z.ZE-04 

6 .5  - 12 
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HEXAVALEYT C H R O I I U I  CALCULATICUS 

C l i e n t :  TPlEC 
Locatlm: Chaapion-Sheldon 

UESTCU P r o j a t  Yo.: 6848-01-01 
Source: Wl/l 

IYPUT DATA 

Rm Y m r  
oat. 
Tim BegW 
Tlm Ended 
S a p l i n p  Tim, min 
Stack Otmcroima, in. 
Baranctric Pressure, in. Hg 
Static Pres8ure. in. H 2 0  
Pitot  T ~ t a  Caf f i c i en t  
Mater C o r r a t i m  F u t o r  
~ o x x i e  D i m t e r ,  in. 
Mater V o l u m ,  f t -3  
Mater l a p r a t u r a ,  O F  

Meter Or i f lce Pressure, in. H 2 0  
v o t w  HZO Collected, ld 
mZ Concentration. X 
02 Cmcentratlm, X 
Averago Sq R t  Vel0 Head. (in. n20)% 
Stack Tcnp.rature, 'F 
Total Metals Collated, ua 
Moloture Fraction (at  Saturation) 

2 3 I(.- ..- _ _ _  ..- 
112 

58x58 0 
30.05 
0.64 
0.84 
1.010 
0.267 

91 
2.216 
411.8 
8.2 
10.6 

0 . W  
152 
1.7 

57.573 

w YA 

CALCULATED OATA 

Stack Area, fta2 ( A I )  23.56 23.56 0.00 15.57 
Stack Prmsure, in. Hg (PI)  30.10 0.00 0.00 10.03 
Standard Mater v o l w ,  (("3 (Ynstd) @aJ 0.000 o.oO0 18.733 
S t h r d  Uator V o l w ,  ft.5 (Vustd) 19.383 0.000 0.000 6.461 
Moi8ture F rK t ton  (Maarurad) ( B u s )  0.256 ERR ERR ERR 
Moisture Fract tm (lwer S a t / a W  ( B u s )  0.256 ERR ERR ERR 
Mol. Ut. o f  Stuk G.8, lb/Lb-mle (Ms) 26.7 ERR ERR ERR 
Average Stack G.. Waiaity, Wrec (Vs) 60.5 ERR ERR ERR 
Stack Gas flw 0 Stack cmd, f t " 3 h i n  (0.) 8.45E*04 ERR ERR ERR 
Stack Gas flw 0 Std C o d ,  f t W m t n  (Os) ERR ERR ERR 
lsoktnattc S - 1 1 ~  Rete, X (XI  ) 65 ERR ERR ERR 
Matats Concentratton, I b l f r A 3  6.BZE-11 ERR ERR ERR 

j :\a50S\stMd.rd\natals.ukl 
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RTI Project NO. : 4048-02Q 

Samples : Impinger Samples 
Company : Weston Analytics (W.0 No. 6848-01-01) 
Analyte : Cr(V1) 
Methods of Analysis : Ion Chromatography / Post Column Reaction 
Samples Received : 8-24-92 
Report Date : 9-9-92 

I 
I 

Total 
Volume 

Sample mL ----------------- - - - - - - - 
CHMP-BB1-CR6-R1-A M c  sdqej 840 
CHMP-BBl-CR6-Rl- B4 304 
CHMP-BBl-CR6-R2-A CUAh SludY) 672 

734 
697 CHMP-BB1-BLK-KOH 

CHMP-BB1-BLK-DIW 819 

CHMP-BBl-CR6-R2- $ 

Cr(V1) 

0.00273 
0.00117 
0.00358 
0.00302 
0.00205 

ND 

u g / a  -------- 

Total 
Cr(V1) 

u9 

2.29 
0.54 
2.41 
2.22 
1.43 
ND 

------ 

Detection Limit 0.0015 

ND : Non-detectable; lees than detection limit 

Total Cr(VI), ug = Cr(VI), ug/mL Total Volume, mL 
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RTI Project NO. : 4848-024 

Samples : QC for Impinger Samples 
Company : Weston Analytic8 (W.0 No. 6848-01-01) 
Analyte : Cr(V1) 
Methods of Analysis : Ion Chromatography / Post Column Reaction 
Samples Received : 8-24-92 
Report Date : 9-9-92 

Calibration Check Sample 

Cr(V1) Cr(V1) 

Measured Expected 
ug/mL q / m L  

-------- -------- 
0.00985 0.0100 

Results of Blank, Duplicate, and Spike Analysis 

Spike 
Cr(V1) Cr(V1) 
u g / a  ug/mL 

Sample Measured Measured 

RTI DIW Blk ND 
.................... -------- -------- -- 
CHMP-BB1-CR6-R1-B DUp 0.00201 -- 
CHMP-BB1-CR6-R2-A Spk ND 0.0108 

Spike 
Cr(V1) 

Expected 
ug/mL 

- - - - - -5_  

-- 
0.0100 

6.5  - 1 5  
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QU.4LITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source.. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdmcarbon (THO bv MZSA 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nieogen blank. 

p 
The salibration w p  was verified by analyzing a check standard containing a number of 

compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were veritied from the check staudard. 

A line study was paformed by introducmg methanol in air from a Tedlar bag at the probe 
tip and then M y  to the OC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line studv was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of &e two measured concentrations is 
presented as the percent recovery. 

1UWm---H*UBC 
(t) PPRlc I 1  s.aabr len 6.6 - 1 



SOURCE cs-BB111 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

THEOR 6/6/92 
.W!" .-__.___._ %ERR 1 ..."."-ip$!! ..-.--........ . .-._ 

i 
i -1 .o -0.d 

-1 .o -0.1 
2.( 

i 
f 41.0 
i 88.0 -1  : i 

i 

1 

! 
0.0 
1 .o 

36.0 
91 .o i 

i 
1 

CORR COEFF i 0.9973 

6/8/92 
pm %ERR 

0.0 0.0 
0.0 -1.1 

37.6 1 .8 
90.5 -0.8 

0.9996 

2. PROPANE LINE RECOVERY 

DATE 6/6/92 i DATE 6/8/92 

..... I_.."." ........ I" ...-_..-- INST ".I__ LINE I %REC .....-.. I ....... "..~ !INST ........ " .... ".".-.""...̂ --" LINE -___.__.._.. %REC 
BEFORE 86.0 85.0 98.8%; 90.0 89.0 98.9% 
AFTER 90.0 89.0 98.9%/ 92.3 92.3 100.0% 

3. LINE BLANK 
6/6/92 6/8/92 

i . -......-....-_- ".-epm ._I ...... C..." -!I-- $E.-..,.-. 
BEFORE 0.0 i 1.4 

I AFTER 0.0 i . 
Not performed 
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SOURCE cs-BB1 I1 

QUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

ANALYTE THEOR jDATE 6/6/92/DATE 6/8/92 
! %REC ' rn %REC 

ethanol 52.01 47.8 %2:2:1 48.9 94.0% 
acetone 41.61 38.2 39.9 96.1% 
isopropanol 39.9; 37.1 93.1 % 37.5 94.1% 

benzene 34.2; 31.7 92.8%! 33.2 97.2% 
bromodichloromethane l8.8i  17.7 94.1%1 17.7 94.1% 
dimethyl disulfide 33.91 31.4 92.5%i 31.2 92.0% 
toluene 28.71 26.7 92.8%/ 27.4 95.5% 
ethyl benzene 24.91 23.4 93.8%; 22.9 91.7% 
m-xylene 49.83 46.8 94.0%1 45.2 90.8% 
0-xylene 25.0i 23.8 95.l%j 22.4 89.4% 

alpha-pinene 19.21 17.9 93.4%! 18.6 97.2% 
beta-pinene 19.21 17.9 93.0%! 17.2 89.4% 
3-came 19.3; 17.6 91.4%/ 16.4 84.9% 
p-cymene 19.6; 18.0 91.9%; 16.5 84.2% 

2. PROPANE RESPONSE 
THEOR ! %REC ......... ........ %REC ........ 

BEFORE 36.0; 38.6 107.2%; 38.2 106.1% 
AFTER 36.0; 37.8 105.0%1 38.0 105.6% 

.... e . ~  - ....... ;P.P ...___..-....-_ !pp 

dimethyl sulfide 9.1 1 8.5 93.4%/ 8.9 97.8% 

cumene 21.9; 20.9 95.2%1 20.2 91.9% 

......................... .............................................................. ........... "~".."-..---C ".._ "."_."I 

6/8/92 
3. METHANOL LINE RECOVERY 

6/6/92 i 
GC LINE ...- .. %REC !GC y.. LINE %REC 

I.--- .............. 
BEFORE 9.9 8.5 85.6%] 10.4 11.1 106.7% 
AFTER 10.6 11.3 106.6%! 10.4 10.0 96.2% 

4. LINE BLANK 

BEFORE F5A2005 1F8A2009 
AFTER F6A2007 IF9A2005 

........................... [_-_-_-FlLE REF----------- I ........................................ .................................. .......... ""- ---- ................... -" 
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CHAMPION INT'L-EOHS ID:713-456-6940 O C T  06'92 13:lO No.005 P.14 

POWER BOILERS - PROCESS OPERATING CONDITIONS 
xi111 Sholdon nil1 
Sourooa Ao.1 P o w r  Bollor 
PIN1 5200 

Sourcoa No.1 Powor Bollor 
Dator 6-6-92 
EPNx E40 CfNa BCI?,gC21 

INPUT DATA Unite Run 1 Run 2 Run 3 Avorago 

Boglnning T i m  
Boilor Typo 
Pu.1 Typ. 
hrol ?iring Rat. 
Ex~oee Alr 
hol BTU Contont 
Tu01 noieturo Contont 
Anieeion Dato 

02 Concontration 
cO2 Coneontratlon 
CO Concontration 
SO2 Concontration 
NOX Concontration 

Sludgo Burnlng Ut. 
6ludgo Moieturo Contont 

Sludgo lurnlng 

10x13 11107 12 a 02 
BLW Travollnp Grato 
Bark and Sludgo 0.00 

MBTU/hr 230 230 240 0.00 
b 9.4  9.1 8 .S  0.00 

BTO/lb 4500.0 4500.0 4500.0 0.00 
b 50.000 50.000 50.000 0.00 

9 . 4  9 .0  8.5 0.00 
0.00 
0.00 
0.00 
0.00 

lb/hr 5700 5700 5700 0.00 
55 55 5s 0.00 

............................................. 

yea or no ma YES YOS 

P.9. 1 6.7. - 1 23-SOP-92 



CHAMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:lO No.005 P.15 

I 
POWER BOILERS - PROCESS OPERATINQ CONDITIONS 

n l l l :  Sholdon N i l 1  SourcorNo.1 P o w r  Boiler 
s o u r e o ~  N o . 1  P-r Bol lor  D.t.86-06-92 
FIN: S200 tPN:E4D CINI t c22 ,  cc21 
INPUT DATh UnLtm Run 1 Run 2 Run 3 AV.C.9. 

Boglnning Tim . 12rS6 
Boiler Typ. 
ru.1 Tyo. 0.00 
FUOL Firing nato WBTU/hr  240 0.00 
excomm ALZ b 8.S 0.00 
Fuol  BTV Contmnt BTUllb 4500.0 0.00 
h.1 Wolmturo Contant b 50.000 0.00 

02 ConcantratLon 8 .  S 0.00 
CO2 Concontrat ion 0.00 
CO Concontrat lon 0.00 
SO2 Concontration 0.00 
NOX Coneantrat ion 0.00 

Sludgo Burning R a t 0  l b / h r  S700 0.00 
Sludpo Molaturo Contont b ss 0.00 

.......................................... Emlrsion Data 

Sludgo Burning yer o r  no YES 

6.7. - 2 
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CHAMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:lO N0.005 P.16 

POWER BOILERS - PROCtSS OPERATINO CONDITIONS 

Willi Shmldon M i l l  SOUKCO: No.1 Power Bollor 
SOU~CO: No.1 Pwor Boiler Data: 6-8-92 
? I N :  5200 EPN: E40 C I N i  BC11,BC21 

Unit. Run 1 Run 2 Run 3 Avorago INPUT DATA 

Bopinning T U  

PU.1 Typ. 
Fuol F i r i n g  Rat .  
Lxcom. A i r  
Fuml BTU Contont 
Fuel noL.turo contont 
Emlmmion Data 

01 Concontratlon 
002 Concontration 
CQ Concontration 
802 Concontratlon 
ROX Concontration 

Sludgo Burning Rat. 
Sludpo noioturo contont 

B0ll . r  Typo 

Sludgo Burning 

11108' 13t09 14: 10 
BCW Traveling Orat.  
Bark and Sludge 

294 275 275 
7 .0  9.7 9 . 7  

4500.0 4500.0 4500.0 
50.000 50.000 50.000 

7 9.7  9.7 
.................................. 

0.00 
0.00 
q.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

----------- 

0.00 

l b / h r  7400 7400 7400 0.00 
8 5 5  55 55 0.00 

ymm or no YL8 YES YES 

Notoo I D i r t y  condmnsato uao not  umod am merubbmr l i q u i d  

Dag. 1 6.7.  - 3 23-Sep-92 
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CHRMPION INT’L-EOHS ID:713-456-6940 OCT 0 6 ’ 9 2  13 :11  N o . 0 0 5  P.17 

POWER BOILERS - PROCESS OPERATINO CONDITIONS 

Xillr sholdon X I 1 1  
Sourco: ~o.1 Powor Boilor 
PIN: 5200 

Eourco:No.l Powor Bollor 
Dnt.86-9-92 
EPN:tQO CINr EC22, ECZl 

INPUT DATA Unltm Run 1 Run 2 Run 3 Awrago i 

Boginninq Tinu 
Boilor Type 
Tu01 Typo 
hu.1 ?ir&no Rafo 

I 
9:U- 

0.00 1 
n ~ a n  -.-- 

EX COB^ A i r -  9.3 0.00 
?us1 B N  Contont BTUl lb 4500.0 o . ~ ~  i 
Tu01 I(oAoturr Contont 8 50.000 0.00 
Pmlmoion Data ............................................ 

02 Concontration 9.3 0.00 

CO ConcontratAon 0.00 
SO2 Concontration 0.00 

Sludgo Burning Rate lb/hr 6000 0.00 
Bludgo Noioturo Contont 8 55 0.00 

CO2 Concontration 0.00 1 

O.O0 I 
1 

NOX Concontration 
Sludgo Burninq yo. or no rra 

Notom : Dirty condonoato wao not ulod 

P.9. 2 6.7.  - 4 
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CHAMPION I N T  'L-EOHS 12:20 No.-O06 P.08 

POWER BOILERS - PROCESS OPERATING CONDITIONS 
H i l l :  Sholdon Will 
SourCOt No.1 Power Boll-r 
PIN: 3200 

Sourcor No.1 Poyor Boilor 
Dato: 6-17-92 
EPNr 940 CXN: EC22,9C21 

Unit. Run 1 Run 2 Run 3 Averago INPUT DATA 

~oginning TLW 
Eoilor Typm 
Fuel Type 
Puol Firing Rat- 
EXCOIO A i r  
?uo1 ITU Contont 
n m l  Hoisturo Content 
h i m i o n  Data 

02 Concontration 
C02 Concontration 
CO Concontration 
SO2 Concentration 
NO% Concontr at ion 

Sludgo Burning Rat0 
Bludgo noiaturm Contont 

Sludge Burning 

Pa51 10150 llrS6 
BLW Travding Grato 

Bark and Sludgm 0.00 
I4MeTU/hr 2 60 260 256 0.00 

t 9.5 9.5 8.9 0.00 
BTU/lb 4500.0 4500.0 4500.0 0.00 

50.000 50.000 so. 000 0.00 

9.3 9.) 6.9 0.00 
0.00 
0.00 
0.00 
0.00 

lb/hr S700 6600 6600 0.00 
t 55 55 5s 0.00 

.......................................... 

yo. or no YES YES YES 

6.7.  - 5 
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CHAMPION INT'L-EOHS ID:713-456-6940 JFIN 14'93 12:20 No.006 P.07 

mwmi B O I ~ R S  - PROCESS OPERATING CONDITIONS 

ni11: sholdon niii 
Sourcmr no.1 Powas Boiler 
rinr 5200 

Source: No.1 Power Boilor 
Date: 6-17-92 
EPN: E40 CINr OC22.EC21 

Run 2 Run 3 Avmraem INPUT DATA Unite Run 1 

Beginnlnq Time 
Boiler Type 
Fuol fypm 
Fuel Firing Rate 
Oxcomm A i r  
mol BTU Contont 
Fuel nolmturm Content 
hlmmion Data 

02 Concontration 
COl Coneontratlon 
CO Coneentratlon 
802 Concentration 
NOX Concentration 

Sludqo Burning Rat. 
Sludqo Moisturo Contont 

Sludqe Bucnlng 

WBTW/hr 
Q 

BTU/lb 
t 

yem or no 
lb/hr 

Q 

~- 

17100 18150 
BCW Travolinq Grato 
Bark and Sludge 

254 
0.00 

210 0.00 
4500.0 9.0 QSOO.0 6 .9  0.00 

0.00 
0.00 50.000 50.000 .......................................... 

8.9 0.00 
0.00 
0.00 
0.00 
0.00 

6600 0.00 
55  55 0.00 

9 

YES ' YES 
6600 

1 
1 
I 
1 
I. 
1 

6.7.  - 6 
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CHAMPION INT’L-EOHS ID:713-456-6940 JRN 29’93 10:18 No.-oo~ p.02 

P ~ R  BOILERS - PROCESS OPPRhTINQ CONDITIONI 

Hlllr Sheldon H i l l  
Sourcor NO.1 P M C  B O l h ;  Date: 8-11-91 

sourco~  No.1 Powor Bollor 

II ?TIPI 5200 SON: E40 CINr EC22,BCZl 

INPUT DATA Unita Run 1 Run a Run 3 Aver &go 

Bogtnnlng Time 8116 lolo 

Bark and Sludgo 0.00 
?uol ?iring Rat. nNBTU/hr 243 238 0.00 
Exeoam A i r  % 9.9 9.6 0.00 
Puol BTU ~ o n t o n t  BTU/lb 4500.0 4500.0 0.00 

% 50.000 50.000 0.00 

02 concontrmtLon 9.9 9 . 6  0.00 
CO2 Concontratlon 0.00 
CO concmntratlon 0.00 
so7 Concontration 0.00 

- NOX Concontratlon 0.00 

Bo11.r Typ. Bcw Travollng Grato r Puol Typ. 

_____-_--_--_-___-_-____________________- hlmalon Datm 

I sludge Burning 
sludoo Burnha Rat. 

yea or no 
lbjhr 4000 4000 0.00 ~~-~ - 

S l u d ~ o  ~ o i a t u i o  ~ o n t o n t  i 40 40 0.00 

I 
I 

6.7 .  - 7 
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SECTION 7 

NO. 1 BARK BOILER WITHOUT SLUDGE 

(CS-BBU2) 

Section 7.1 Emission Test Results - VOC 

Section 7.2 Emission Test Results - VOST 

Section 7.3 Emission Test Results - SEMI-VOST 

Section 7.4 Emission Test Results - Miscellaneous 

Section 7.5 Emission Test Results - Metals 

Section 7.6 Quality Control Results 

Section 7.7 Process Operating Data 



SECTION 7 
NO. 1 BARK BOILER WITHOUT SLUDGE 

(CS-BBUZ) 

The Bark Boiler without sludge was tested on two different days, once with condensate 
and once without, for voladle organic compounds by MUA, and M18, and once for VOST 
(with condmsate). This s o w e  was also tested for semivolatiles (without condensate), 
chloroform, aldehydes and ketones, hydrogen chloride, sulfuric acid mist and metals. 

Total HvdroePrbona (Mt5 A) 

Figures 7.1 and 7.2 present the THC trends for the test periods on 6/6/92 and 6/8/92. 
The THC levels were consistent throughout the testing period, with emissions in the 60-70 ppm 
range. THC values were much lower when the unit was operated without condensate. 

Volatile Orm nk Commnnds (M 16 and MlS) 

Tables 7.1A and 7.1B summarizes the results for the Method 18 target compounds, and 
Section 7.1 is a tabulation of the data. TRS was not analyzed. The volumetric flow was 
measured during sampling with a pitot tube. With condensate, methanol was present along 
with traces of ethanol. Without condensate, all target compounds were non-detectable. 

Volatile Orpanic S~mblhrn Train NOS") 

Table 7.2 summarizes the result of the VOST sample collected on 6/6/92. Section 7.2 
tabulates the results for target compounds and tentatively identified compounds (TIC). By this 
method, the predominant target compounds were DMS and n-hexane, both at levels below 
those reported by M18. 

Table 7.3 summarizes the result of the semivolatile organic compounds sample collected 
using the Modified Method S (MM5) train on 6/8/92. Section 7.3 tabulates the results of the 
target compormds and the tentatively identifed compounds (TICS) from the gas 
chromatography-mess spectrometry (GC-MS) analysis. a-Phene was the predominant target 
compound found. Naphthalene and benzoic acid are background contaminants in XAD-2 resin. 



Miseellancow Parame ten  

Tables 7.4A and 7.4B summarize the results of testing for aldehydes, hydrogen chloride, 
chloroform, and sulfuric acid mist. Section 7.4 tabulates the results for each compound. The 
aldehydes and ketones were nondetectable without condensate. A trace amount of 
formaldehyde was present at the limit of detection. Chloroform, hydrogen chloride and 
sulfuric acid mist were nondetectable with and without condensate. 

Metals 

Tables 7.5A and 7.5B summarize the results of the samples collected for metals and 
hexavalent chromium analyses, respectively. Section 7.5 tabulates the results for each 
compound. The most predominant metal found was phosphorus at 35 x lo’ lbhr. Other 
metals found wen manganese, lead, copper, with traces of chromium. Hexavalent chromium 
was not detected. 

voc 00 putv co ntrol Resultq 

The VOC quality control data are tabulated in Section 7.6. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summary in the section referenced. 

PrOeeSS DescriDtion and OD eratins Conditioq 

Section 7.7 includes the process operating data as recorded and provided by mill 
personnel. 

7 - 2  
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TABLE 7.M SUMMARY OF VOC RESULTS 

Mill: CHAMPION-SHELDON 

S- Code: CS-BBIIZ 

source: Bak Boiler w/o Sludge 

TeslDam: 6/6/92 
w/Co&mue 

0.1 
0.2 
0.2 
0.3 

Dimemyl disul5de 0.3 
Mahod 18 Data, Ibhu 

Memand 
Eman01 
Acetoac 

0.6 
0.2 

ND ND ND 0.3 
2-Ropmol ND ND ND 0.3 
2-ButanOa ND ND ND 0.4 
adorofom ND ND ND 1.2 
Benzene ND ND ND 0.4 
B ~ o d i c h l m o m e ~  ND ND ND 1.6 
Toluene ND ND ND 0.5 
m y 1  benzcac ND ND ND 0.5 
rn-. pXykac ND ND ND 0.5 
+Xylene ND ND ND 0.5 
cumae ND ND ND 0.6 
alph.-- ND ND ND 0.7 
beca-plneac ND ND ND 0.7 
3-carrae m ND ND 0.7 
Terpcns (Uospecified) ND ND ND 0.7 

PCYwne ND ND ND 0.7 
Mahod 16 HIM Method 18 Ihta 

Kaoaracl as c, I b b  0.1 
Unknoaracl as C I b b  0.1 
sum of compotmds &¶ c. Ibb 0.1 

P 
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TABLE 7.1B SUMMARY OF VOC RESULTS 

Mill: . CHAMPION- SHELDON 

S-Code: CSBBlI4 

SoUra: Bark Boiler wlo Sludge 

TesfDates: 6/8192 
w/o Condensate 

0. I 
0.2 
0.2 
0.3 

MmeuIyl dbul&de 0.3 
Metbad 18 Data. lblhr 

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

0.6 
0.2 
0.3 
0.3 
0.4 
1.2 
0.4 
1.6 
0.5 
0.5 
0.5 
0.5 
0.6 
0.7 
0.7 
0.7 
0.7 

P-Cywb ND ND ND 0.7 
Method 16 Plus Method 18 D.1. 

ND ND ND 0.1 
ND ND ND 0.1 
ND ND ND 0.1 
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TABLE 7.2 SUMMARY OF VOST RESULTS 

Mill: C”I0NSHELDON 

SourceCodc: CSBBl/Z 
Fw: 5200 m E b 0  

Source: No. 1 Bark Boiler wlo Sludge 
w/coodemate 

Test Dates: 616192 
m EC22.Ec21 

1808 

VollUnd& Flow Data 

Stack Tempemme. O F  

Vollrmcaic Flow Rue. x lo‘ DSCEM 

154 

46.1 

0.023 

0.086 

0.003 

0.011 

0.031 

0.223 

0.103 

0.025 

0.002 

0.034 

0.000 

0.009 

0.002 

m-&Xykm 0.001 

A c m h  

A-Pinene 

0.040 

0.028 

B-Pinene 0.018 

PCymern 0.001 

7 - 7  



I 

FIN: 5200 EPN: EA0 GIN: EC22ECrl 

TIME 1900 

Vdllmchk plow Data 

Stack TemperpMc. O F  152 

VollmKalc Row Rate. x 10' DSCPM 46.7 

P r o c r s s ~ t i a g c ~ o a s  

Produdion Rae, x 10' B T U b  275.0 

DinhYlPbthalM 0.001 
I 

I 
1 
I 
11 
I 
I 
1 
I 
I 
I 
1 
1 
1 
I 
1, 
I 
I 
1 

~ 

TABLE 7.3 SUMMARY OF SEMIVOLATILE RESULTS 

0.019 

0.009 

0.001 

0.001 

0.001 

0.002 

0.001 
O.Oo0 

O.Oo0 

O.Oo0 

0.001 

0.010 
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TABLE 7.4A SUMMARY OF MISCELLANEOUS RESULTS 

Min: CHAhPION-SHELM)N 

S ~ ~ r a C o d e :  CS-BB1R 
FIN: 5200 m E d 0  

Soura: No. 1 Bark Boila w/o Sludge 
w/con*nrpe 

Teat Daws: 6/6/92 6/19/92 
CIN: EC22, Eczl 

Mm MAX MEAN DL II 

RUN. 1 . ... 

ND 
ND 
ND 
ND 
ND 

BCmaldehyde ND 
ChlomfOrm ND 
Hydrogem chlod& ND I Sulhuic Acid Mist ND 

0.1 

0.2 
0.2 
0.4 

0.3 
0.4 

0.2 
0.4 
0.1 

0.1 

7 - 9  
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TABLE 7.4B SUMMARY OF MISCELLANEOUS RESULTS 

Mill: CHAMPION-SHELDON 

S-COde: CS-BBIR 
PIN: 5200 EPN: Ebo 

Source: No. I Bark B d l u  wlo Sludge 

TestDatcs: 6@192 
CIN: Ec22,Eczl 

w/o ccademue 

. Fomsldebyde ND 0.1 
ND 0.2 
ND 
ND 

0.2 
0.4 

Methyl lsbbocyl Lecoae ND 0.3 
Acmkta ND 0.4 
Benzaldehyde ND 0.2 

Hydrogen doli& ND 0. I 
mblorofona ND 0.4 

ND - Not Detected 
DL I Detedim Limit 

7 - 10 
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TABLE 75A SUMMARY OF METALS EMISSIONS 

MUI: CWAMPIONSHELDON 

Sounrcode: CSBBln 
FP4 5200 EPN: E40 

Somec: No. 1 Bark Bda w/o S h d e  

Test Dates: 6/18/92 
m Ec22, Ec2l 

W/OCOrdrMPte , 

II RUN I RUN 2 MEAN DL 

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

ND ND ND 
ND ND ND 

ND ND ND 
ND ND ND 
ND ND ND 

7 - 11 

0.8 
0.8 
630 
0.8 
0.8 
1.6 
0.8 
1.6 
1.6 
0.8 
0.8 
16 
0.8 
0.8 
0.8 
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I 

TABLE 733 SUMMARY OF HEXAVALENT CHROMIUM EMISSIONS 

Mill: CHAMPION-SHELDON 

SoumCOde: CS-BBlf2 Test Datc8: 8120192 

Source: No. 1 Bark Boiler w/o Sludge 
w/o Ccademalc 

1 
I FIN: 5200 mEb0 CIN: m2, Ec21 

I 
I 
1 
I 
I 
1 
I 
I: 
I 
I 
I 
I 
I 
I 

7 - 12 



I 
1 .  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 

Section 7.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
MU: CHAMPION - SHELDON Source: Bark Boiler wlo Sludge w/ Cond. FIN: 5200 
Source code: CS-BBIIZ Date: 6/6/92 EPN: E40 CM: EQ2, EC21 

~~ 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1636 1736 1836 

Flow Data 
Stack Temperature, 'F 
MoistureConteat. % 
Oxygai Concentration. % 
Carbon Dioxide Concentrption. % 
VolUmtric Flow Rate, x10-3 ACFM 

154 
27.5 
10.5 
10.8 
72.9 

154 
27.5 
10.5 
10.8 
72.9 

Volumehic Flow Rnte, x10-3 DSCFM 46. I 46. I 
Process Operating Conditions 

Production Rnte, x 10-6 B N l h r  

Hydrogen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concealration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Methyl mereaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulFide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, I b k  

Concentdon, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Methyl mercaptao 

Ethanol 

AeetoW 

2-Ropaad 

270.0 270.0 275.0 271.7 

128.0 155.3 119.6 134.3 
29.5 35.7 27.5 30.9 

1.8 2.3 1.7 1.9 
0.6 0.8 0.5 0.6 

0.7 * 0.7 * 0.7 * 0.7 * 
0.3 * 0.3 * 0.3 * 0.3 * 

Concatration, ppmvd 0.7 * 0.7 * 0.7 * 0.7 * 
Emission Rate, lblhr 0.3 * 0.3 * 0.3 * 0.3 * 

Oru or mom vdwi were ICY than the detection limit. 7 . 1 .  - 1 Page 1 of 16 E2BBI.XL.S 112OlU3 
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EMISSION TEST RESULTS - VOC 

CIN: EC22. EQI 
Mill: CHAMPION -SHELDON Source: Bark Boiler w/o Sludge wl Cond. FIN: 
sourcscode: CS-BBIR Date: 6/6/92 EPN E40 

I Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rats, l b k  

Concentration, ppmvd 
Emission Rate. I b k  

Cooceatration, ppmvd 
Emission Rats, l b k  

Concentration, ppmvd 
Emission Rate. I b k  

Brmnodichlomme(heae 
Concentration. ppmvd 
Emission Rats, l b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rats, l b k  

Concentration, ppmvd 
Emission Rats, l b k  

Concentration, ppmvd 
Emission Rats, l b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rats. I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b k  

2-Butamae 

chlolprom 

kuale 

Dimethyl disullide 

Toluene 

Ethyl benzene 

m-, pXylene 

0-Xylene 

C U m e  

dpb-piaeae 

beta-Knene 

3careae 

T m  (Umdied) 

0.7 * 
0.4 * 

1.4 * 
1.2 * 

0.7 * 
0.4 * 

1.4 * 
1.6 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 
0.6 * 

0.7 * 
0.7 * 

0.7 * 
0.7 * 

0.7 * 
0.7 * 

0.7 * 
0.4 * 

1.4 
1.2 * 

0.7 * 
0.4 * 

1.4 * 
1.6 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.6 * 

0.7 * 
0.7 * 

0.7 * 
0.7 * 

0.7 * 
0.7 * 

0.7 * 

0.7 * 
0.4 * 

1.4 * 
1.2 * 

0.7 
0.4 * 

1.4 * 
1.6 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.6 * 

0.7 * 
0.7 * 

0.7 * 
0.7 * 

0.7 * 
0.7 * 

0.7 * 

0.7 * 
0.4 * I 
1.4 * 

* I 
0.4 * I 

* I 
I 

OS I 
OS * I 
OS * I 
0.7 OS * * I 
0.7 OA * * I 

0.7 

1.4 

0.7 * 

0.7 ‘ 

0.7 * 

0.7 * 

0.7 * 

0.7 * I 
0.7 * I 
0.7 * I 

0.7 * 

0.7 * 

Concentration, ppmvd 0.7 * 
Emission Rats, I b k  0.7 * 0.7 * 0.7 * 0.7 * 

I 
I Rw3of 16 EZBBI.XLs 1120193 7.1. - 2 One OI Dplo V d w  wem leu th.n Ihc dctcetion limit. 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Bark Boiler wlo Sludge wl Cond. FIN: 5200 
Source cods: CS-BBIl2 Date 6/6/92 EPN: E40 CIN: EC22. ECZl 

Run 1 Run 2 Run 3 Average 

P-CYm- 
Conceatmtion. ppmvd 0.7 0.7 * 0.7 0.7 
Emission Rate, lblhr 0.7 * 0.7 * 0.7 * 0.7 * 

Knowm ps Carbon 
Concatration. ppmvd 96.0 116.0 89.9 100.6 

Unlmowmascprbon 
Concentration. ppmvd 1.8 2. I I .5 1.8 

S m  M18 as Carbon. Ibihr 8.4 10.2 7.9 8.8 
Unknown Compounds % of Total 1.8% 1.8% 1.7% 1.7% 

Method 25A Data 
Total Hydmrarbom 

Concentration, ppmvd as C 84.1 86.9 85.5 85.5 
Emission Rote, lblhr as C 7.3 7.5 7.4 7.4 

R p 4 a f  16 UBBI.XLS 1l20191 7 .1 .  - 3 Ooc or mom v d u r  wcm IC" h lhc detection limit. 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Bark Boiler w/o Sludge \r/o Cond. FIN: 5200 

E40 CIN: EC22, ECLI sourcscods: CS-BBl/4 Dale: 6/8/92 EPN: 

Run 1 Run 2 Run 3 Average 

Dimethyl diQ 
Concatration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Coocentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rote, Iblhr 

B m o d i d o m e t h a n e  
Gm-mtrstion, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rote, I b k  

Concentration, ppmvd 
Emission Rate. Iblhr 

Concatration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rote. I b k  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmd 
Emission Rote. Iblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concatration. ppmvd 
Emission Rote. lblhr 

Concentration. ppmvd 

Methyl ethyl ketone 

Chloroform 

BenzEnc 

LXmedhyl didride 

Toluene 

Ethyl bmzen 

m-, pxylene 

0-Xyleae 

ClrmElW 

dpb-piaen 

beta-piaen 

3-c3reoe 

TerpenesWmpcitied) 

0.7 * 
0.4 * 

1.4 * 
1.2 * 

0.7 * 
0.4 

1.4 
1.6 * 

0.7 
0.5 * 

0.7 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.6 * 

0.7 * 
0.7 * 

0.7 
0.7 * 

0.7 * 
0.7 * 

0.7 * 

0.7 * 
0.4 * 

1.4 * 
1.2 * 

0.7 * 
0.4 

1.4 
1.6 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.6 * 

0.7 * 
0.7 * 

0.7 * 
0.7 * 

0.7 * 
0.7 * 

0.7 * 

0.7 * 
0.4 * 

1.4 
1.2 * 

0.7 
0.4 * 

1.4 
1.6 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 

0.7 * 
0.5 * 

0.7 * 
0.6 * 

0.7 
0.7 * 

0.7 * 
0.7 

0.7 * 
0.7 * 

0.7 * 

0.7 
0.4 * 

1.4 
1.2 * 

0.7 * 
0.4 

1.4 * 
1.6 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 * 
0.5 * 

0.7 
0.5 

0.7 * 
0.6 * 

0.7 
0.7 

0.7 * 
0.7 

0.7 
0.7 

0.7 
n 7  * n 7  * Emission hte. i b k  I 0.1 * -. . ". . 0.7 

* Onc or tmm vduea were leu lban the dclcstion limit. 7.1.  - 5 h g c 3 0 f 1 6  E4BBl.XLS I / ? O u l  



I 
-I Run 1 Run 2 . Run3 Average 

EMISSION TEST RESULTS - VOC 
FIN: 5200 Mill: CHAMPION - SHELDON Soutce: Bark Boiler w/o Sludge wlo Cond. 

source code: CS-BBIl4 Date.: 6/8/92 EPN: E40 CIN: EQ2, EC21 

Pcm= 
Concentdon, ppmvd 0.7 * 0.7 * 0.7 0.7 1 
Emission Rate, I b k  

Concentrptiw, ppmvd 0.7 * 0.7 * 0.7 * 0.7 * 1 
0.7 * 0.7 * 0.7 * 0.7 

Knowmascarbon 

Unlmowns~carboa 

Slpa M18 M carbon. Ib/hr 
Unlmowa Canpounds R, of Total 

Total HydrocPrbons 

Concszltratiw. ppmvd 0.0 0.0 0.0 0.0 

0.0% 0.0% 0.0% 0.0% 
0.1 * 0.1 * 0.1 * 0.1 * I 

I 
I 

Method 25A Data 

8.0 3.5 3.4 5.0 Conccutrptioo. ppmvd as C 
Emission Rate. I b k  as C 0.7 0.3 0.3 0.4 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

OllD or molD V d u U  W a a  ICY tbrn lho dcmlioll limit. 7.1.  - 6 h p e 4 O f  16 E4BBI.XLS 1120193 
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Section 7.2 Emission Test Results - VOST 
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EMISSION TEST RESULTS - VOST 

Mill CHAMPION -SHELDON SOUM: No. 1 Bark Boiler without Sludge Condition 2 
source Code: CS-BBl12 EPN: E40 FIN: 5200 CIN: 2. E121 

L rp 

Date: 6/6/92 
Compound 88112-T BBIIZ-TC B B l R C  Total CS-BBl/Z Conc. 

(re) (re) (rgm PB (rdm3) (ppm) 

TARGET COMPOUNDS 
Chlommethslre 
Bmmmethslre 
Methylene Chloride 
Acetone 
Carbon Disulfide 
Chlomfom 
Dimethyl disulfide 
Dimcbyl sulfide 
Iodomethslr~ 
n-Hexane 
2-Butanone (MEK) 
1.l.l-Trichlometbane 
Bmmodichlommthnne 
Bermme 
Dibmmomthane 
Toluene 
Styrene 
m-lp-Xylene 
Acrolein 
Acrylonitrile 
A-Pinene 
B-Pinene 

0.215 
0.711 
0.040 
0.092 
0.589 
2.840 

0.627 
0.355 

0.004 
0.553 

0.138 
0.030 
0.012 
0.465 

0.762 
0.497 

0.529 

0.054 3. I7 
0.034 6.63 

0.040 3.43 
0.013 0.24 

0.77 

1.218 
0.015 
0.022 0.63 

0.28 

0.36 
0.030 
0.003 0.44 
0.003 

0.014 

0.53 

0.41 
1.03 
0.04 
0.28 
0.61 
2.87 

1.85 
0.37 
0.05 
0.02 
0.55 
0.02 
0.17 
0.05 
0.02 
0.47 

0.78 
0.50 

106.22 

81.42 
206.80 

8.03 
56.16 

122.98 
576.90 

370.48 
74.30 
9.85 
3.25 

111.04 
3.09 

33.73 
10.43 
3.01 

93.37 

155.82 
99.80 

5.82 

0.051 

0.023 
0.086 
0.003 
0.01 1 
0.031 
0.223 

0.103 
0.025 
0.002 
0.000 
0.034 
0.000 
0.009 
0.002 
0.001 
0.040 

0.028 
0.018 
0.001 p C y m n e  0.029 0.03 

TENTATIVELY I 

IDENTIFIED CMF'DS. 
Amrmtic HC 
Brunched bicyclic HC 
Branched cyclic, ClOH16 
Brunched HC. C13H28. # I  
Branched HC. C13H28. #2 
Bmcbed HC 
Branched HC 
Branched HC. C13H28, #3 
Branched HC 
Bmched HC 
Branched HC 
Branched HC 
Branched HC 
Butene 
Cyclobexaae 
Dimethyl trisulfide 
Furan 
Hydrocarbon 
Siloxane 
Subst'd Alcohol 

0.127 
0.462 

0.060 
0.049 
0.159 

0.085 
0.159 
0.103 
0.094 

0.013 

0.008 

0.126 
0.003 

0.006 
0.035 

0.01 2.61 
0.13 25.50 
0.46 92.77 
0.01 1.61 

0.13 25.30 
0.00 0.60 

0.06 12.05 
0.05 9.84 
0.16 31.93 

0.01 1.20 
0.04 7.03 
0.09 17.07 
0.16 31.93 
0.10 20.68 
0.09 18.88 

Subst'd HC 0.222 0.045 0.27 53.61 
P.p. 3 of4 csvosT.xLs 9/5/92 

7.2 - 1 
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EMISSION TEST RESULTS - VOST 

I 
_ -  I 

P 

MiU CHAMPION - SHELDON Source: No. I Esrk Boiler without Sludge Condition 2 
S o u M w  CS-BB112 EPN: E40 FIN: 5200 CIN: 2.EQI 

Compound BBIl2-T BBICL-TC BBIIZC Totnl CS-BBIIZ Conc. 
(fie) (fig) ( f i g 5 )  fig b g l m  (ppm) 

SURROGATE STDS I 
I 
I 

(45 Recovery) 
TolUeDbdS 98.6 98.1 106.0 
1,2-Dichlonmthaabd4 88.3 89.5 82.9 
Baucncd6 95.0 93.7 99.9 

-T=Tmax Air Volums = 0.00498 cu.m 

C = Conddeclsnte Condensate Vol. 43.0 mL 

NOTES: 

-TC~TeopxlChaucod 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

7 . 2  - 2 RI. 4 of 4 csvosT.xLs 91JIV2 I 
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EMISSION TEST RESULTS - VOST 

Mill CHAMPION - SHELDON Source: No. I Borlr Boiler without Sludge Condition Z 
s o ~ c o d s :  CS-BBI12 EPN: E40 FIN: 5200 CIN: 2.EQI 

: 
Compound BBIIZ-T BB112-TC BBl12-C Totd CS-BBlI2 Conc. 

(re) (re) (Pen) CCB bald) (ppm) 

SURROGATE STDS 
(% Recovery) 

T o l d 8  98.6 98.1 106.0 
1,2-Dichloroatha~d4 88.3 89.5 82.9 
&azolledb 95.0 93.1 99.9 

NOTES: 
Air Volums 0.00498 cum. 

Condensate Vol. 43.0 mL 

7.2 - 2 
~ ~ 

hga 4 of 4 csvosT.xLs 91SIV2 
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cs-881-2vosT- Triangle L.L)OratOrimm 01 RTP, Inc. FILE NAME: ItH979 SAMPLE ID: 
801 Capitola Orivm RP FILE: HH989 0608-18 T 
ourhw, N.C. 27713 DATE: 11/13/91 T L I  10:  57.82.4 
Tml*DhOn*: (919) 544-5129 TLI PROJ S: 21148 ANAL DATE: o w  18/92 

1 6romochlorcamthlM 
3 ChlorcwthlM 
4 armmettuna 
5 vinyl ehloridm 
8 uotnyiwu chloridm 
7 &.ton 
8 Carbon dimulfidm 
9 1,l-OicnlOKltha~ 
10 1 .l-OiChlorO.thUN 
1 1  ChloroCws 
12 1.Z-Dichlorm.thuw 
13 1.4-OiCluorobmzw 
14 2-But.mrU 
15 1 .l.l-Trichlormthum 
18 c a m  tetruhlorid. 
17 Vinyl acmtate 
18 8roaoQichlororthlM 

20 trme-l.3-0icnloropropon 
21 tricnlorO.tNI* 
2.7 1,1,2-TriehlorO.t~ 
23 8.Oz.M 
24 cim-l,3-Oichlo~ropotm 
2s 6 r a m f O r m  
28 ChlorOD.nzw-ds 

30 TmtrachlorwtMIY 
31 1,1,2~2-Tmtr~ChlOrwth~m 
32 TOlWrm 
33 Chlorobmzetm 
34 Ethylbonzmrm 
35 styreno 
38 m-lp-xylrn 
37 0-xy1.n 
38 Acrolein 
39 Acrylonitrilm 
40 Iodcrthum 
41 1,4-O~chlOr0-2-butW 
44 n-uexum 
4s ~mrt-~utyl mtnyi e t h r  

47 oia-tnam 

19 1.2-Olchloro@ro@.rw 

29 4-uotnyi-~-p.m- 

48 1.3-butadietm 

48 vinyl Brmidm 
49 1.oostuu 

5882 
0 
0 

0 
7708 
8894 
4388 

0 
0 

8518 
0 

2821 1 
1227 

0 
0 
0 

297 
0 
0 
0 
0 

84438 
0 
0 

31 803 
0 
0 
0 

13902 
0 
0 

4100 
990 
340 
1192 

0 
0 
0 

42228 
0 

3148 
0 
0 

48 1 

775 1 
.802 0 1  
1.008 0 1  
1.258 0 1  
1.s20 583 1 
.S32 532 1 

4.830 40B 1 
1.433 0 1  
4.122 0 1  
3.B47 794 1 
2.813 0 1  

908 13 
.033 782 13 
.Dl3 0 13 
.a40 0 13 
.E85 . 0 13 
.723 1007 13 . as9 0 13 
.E48 0 13 
.sa8 0 13 
.380 0 13 
1.457 847 13 
.a45 0 13 
.290 0 13 

1350 28 
.22s 0 28 
.302 0 28 
.334 0 28 
.798 1119 28 
.998 0 28 
. SO8 0 28 
1.088 1487 28 
.E57 1406 28 
.E42 1481 28 
.lo9 493 1 
.337 0 1  

2.483 0 1  
.122 0 13 

2.881 882 1 
3.825 0 1  
1.273 227 1 
.290 0 1  

1.397 0 1  
10.750 888 1 

1 . 2  - 3 

IS 
.OOl NO 
.OOl ND 
.001 ND 
.21s 0 
.711 0 
.040 E 
.001 NO 
.001 NO 
,092 0 
.001 NO 

IS 
.3s5 0 
.OOl NO 
.OOl NO 
,001 NO 
.004 E 
.OOl NO 
.OOl NO 
.OOl NO 
,001 NO 
.553 0 
.001 NO 
.OOl NO 

IS 
.a01 140 
.OOl NO 
.OOl NO 
.138 0 
.001 NO 
.OOl NO 
.030 E 
.012 E 
.a04 E 
.48S D 
.003 NO 
.001 NO 
.002 NO 
.82T 0 
.001 NO 
.IO$ 0 
.OO3 NO 
.001 NO 
.a02 e 

(VOST-PCV) 

.os  

.os 
-0s  
.os 
.os 
.os 
,os 
.os 
.os 
.os 

.os 

.os  

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os  

.os  

.os 

.os 

.os  

.os 

.os  

.os 
.os  
.os 
.os  
.os  
.os  
. o s  
.05 
.os 
.os  
.os  
.os  



Tr iang le  LLDOr8toriss of RTP. IK. FILE NAME: HH979 swpLe  IO: CS-BE1-2VrnT- 

801 C.piWl8 Drive RF FILE: nnoss 0808-1E T 

Durham. N.C. 27713 DATE: 11/13/91 T L I  I D :  57.82.4 
T e l m :  (919) 544-3129 T L I  PROJ a:  21148 ANAL DATE: 08/18/92 

CODES: ND Hot OetYted: 0 0et.st.d: E s E.tln8t.d: I S  s Internal St8nd.rd (VaT-PW) 

7 . 2  - 4 
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II 
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I 
I1 
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INTERNAL STANDARD I S  SCAU I S  AREA 

775 43283 
908 71900 

1350 120305 

7 . 2  - 5 



I 

C3-901-2VmT- I 
D 

Triang le  LLWratorism o f  R T P ,  Inc. FILE NAME: HH977 swpLe IO: 

801 capitol .  orivm 

TmlmpMM: (919) 544-S729 T L I  PROJ # :  21148 WAL DATE: 08/18/92 

RP PILE: liN989 0808-10 TC 
Durham, N.C. 27713 OATE: 11/13/91 TLI  I O :  57.62.5 

8905 
11721 

0 
0 

2278 
497 

0 
0 
0 

43so 
0 

3042s 
8 1  

2157 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

36854 
0 
0 
0 

3488 
0 

01 
473 
273 

0 
0 
0 
0 
0 

9ezao 
0 
0 
0 
0 

18355 

1 amoCh1om-  
3 C h l O m r t h U m  
4 a m a r c u u  
S Vinyl  Chloridm 
8 u o t n y i m  chlOrid* 
7 Acatorw 
9 c a m  aisuifidm 
9 1 , 1 - 0 i c h 1 0 m s ~  

10 l * l - O i c h l O ~ ) u n  

11 C h l o r O I o n  
12 1 , 2 - D i c h l o m t M  
13 1 , 4 - O l f l W r o D ~ x ~  
14 2 -But .naW 
1s 1 ,I .I-Trichlonmt.hanm 
18 CarDon t m t m c h l o r i d .  
17 V iny l  u o t a t m  
18 B r o m e i c h l o r m t h u m  
19 1 . 2 - O i c h l O ~ ~ ~  
20 t r a n a - 1 . 3 - O i c h l o r o p r ~ n n  

22 1 ,I ,2 - l r ichlorO. th .n  
23 b n x w a  

25 Oromform 

21 TriCh1orO.th.M 

24 C i s - l , 3 - D i c h l o r o p ~  

28 Chlomb.nx.r*-dS 
29 4 - M O t h y l - 2 - D m . n a  
30 T m t r M l o r m M .  
31 1 ~ 1 ~ 2 . 2 - l . t r u k l o ~ t h U w  
32 Tolumm 
33 C h l o m b a ' t m  
34 EthYlMnXam 
35 S t y n n  
38 .-/p-XylmS 
37  0-XY1.M 
36 Acrolmin 
39 A e r y l o n i t r i l ~  
4 0  1odOll.thum 
4 1  1 . 4 - 0 i c h l O c 0 - 2 - b ~ t ~  
44 n-nmxum 
45 Tor t -8uty l  n t h y l  m t h o r  
48 1 , 3 - b U ' t M i m  
47 O i b w  
40 V iny l  O r a i r m  
49 Iupstu* 

7 . 2  - 6 

773 1 
.a02 188 1 

1.008 0 1  
1.290 0 1  
1.520 so1 1 

.532 523 1 
4.8SO 0 1  
1.433 0 1  
4.122 . o  1 
3.947 792 1 
2.813 0 1  

sod 13 
.OS3 758 13 
.e l3  901 13 
.E40 0 13 
.eo5 0 13 
.723 0 13 
.e59 0 13 
.84S 0 13 
. S O 8  0 13 
.380 0 13 

1.4S7 0 13 
.a45 0 13 
.290 0 13 

1348 28 
.22s 0 28 
.382 0 28 
.334 0 26 
.798 1118 20 
. 998 0 28 
.SO0 1303 28 

1.099 1404 28 
.e57 1407 28 
.e42 0 28 

. l o 9  0 1  

.337 0 1  
2.483 0 1  

.122 0 13 
2.881 682 1 

3.825 0 1  
1.273 0 1  

.290 0 1  
1.397 0 1  

10.7so 90s 1 

.529 0 

. O O l  NO 

. O O l  NO 
,054 0 
.034 C 
. W l  NO 

. O O l  NO 

. O O l  NO 

.o40 e 

.001 NO 
I S  

,015 e 
.ozz e 
. O O l  NO 
.001 NO 
. O O l  NO 
. O O l  NO 
,001 ND 
. O O l  NO 

.OO1 NO 

.OOl  NO 

. O O l  NO 

. O O l  NO 
IS 

.OOl  NO 

.OOl  NO 

. O O l  NO 

. O S 0  C 

. W l  NO 

. O O l  E 

.oos e 

.ooa e 

. O O l  NO 

.007 NO 

.002 NO 

. O O l  NO 

.001 NO 
1.218 0 

.ooi  no 

.OOl  NO 

.OOZ NO 

. O O l  NO 

.082 0 

.os 

.Os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os 

.os  

.os  

.os 

.os 

.os 

.os  

.os  

.os 

. o s  

.os 

.os 

.os 

.os 

. o s  

. o s  

.os  

.os  

.05 

. o s  

. o s  

. 0 5  
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T r t ~ g l o  Labore to r lee  of RTP. Inc. PILE NAME: HH977 s w L e  ID: c s - m i - 2 v m ~ -  
801 Capitole Drive RC FILE: HH9OS 0800-111 TC 
DurhU. N.C. 27713 DATE : 11/13/91 T L I  ID :  57.62.5 
Telmphorn: (919) 544-5729 T L I  PRDJ S: 21140 ANAL DATE: 00/10/92 

2 1 , 2 - 0 l C h l O ~ f k u w - d 4  
28 T O l U N l - 4 8  
42 B8nzm-dO 

18308 2.838 842 1 .224 D 88.5 
50854 1 .408 1108 20 .24S D 98.1 
43882 1 .538 841 13 .234 0 93.7 

7 . 2  - 7 COOES: ND ii Not Dotactad; 0 = Dmtoeted: E a E e t l u t e d ;  IS i I n t e r n e 1  Standard  (VDST-PcV) 
~ 



T R I M L E  LABORATORIES D? RTP,  INC. 
no1 Caol to la  Dr ivo DATA F I L E : N H ~ ~  smPLe ID: Cs-nBi-zvosT- 
Durnu, NC 2TT13 DATE: 07/14/92 0808-1B TC 
T m l o p m :  (918) 544-5729 T L I  PROJECT NO. 21148 T L I  I D :  57.82.5 

ANALYSIS DATE: 08/18/92 

INTERNAL STANDARD IS SCAN I S  AREA 

773 50080 
907 82484 

1348 1 1  9433 

7 . 2  - a 
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CS-881-2VmT- Trianglm Laboratorims of RTP, IK. PILE NlWE:AC7973 SWPLE IO: 
801 cwitola Drive RP PILE: AC793 0000-18 
Durku. NC 27713 DATE: 07/13/92 DILUTION FACTOR 1 
Tmlwhonm: (919) 544-5729 ANALYSIS DATE : 00/22/92 

T L I  P m j a  NumMr:21140 T L I  Suplo I O :  57.02.0 
S W L E  VOL: .005 L 

~ U A N T I T A T I ~ N  R C P O R T  Y E T M O O  8 2 4 0  .... D...D........D.....t..f.......iiit..~=D=¶~~~¶¶D===¶=¶=====¶==¶,¶=========¶================:=== 
NWE AREA R F  SCAN I S 1 0  I U n , w / L  CODE WAN L I Y I T  .................................................................................................. 

1 BrODSklOrOltnUw zoo1 77D 1 IS 
3 CnlOrOltluW 0 1.281 0 1  .279 NO 10 
4 8r-tMnw 0 1.353 0 1  .204 NO 10 
5 Vinyl cnloridm 0 1.040 0 1  .217 NO 10 
o wtnyime colorid. 375 2.108 584 1 3.174 E 10 
7 Acota. 000 1.038 527 1 0.025 E 10 
8 cartma eimuifid. 0 5.327 0 1  .007 NO 10 
9 1,l-oiCnlorootNrY 0 1.810 0 1  .197 NO 10 
10 l,l-oicnlo~uuna 0 4.724 0 1  .078 NO 10 
11 allomfon 884 4.595 798 1 3.434 E 10 
12 112-OiChlorootM 0 3.730 0 1  .090 NO 10 
13 l,~-oifluoro~ntrn 12420 91s 1 13 
14 2-8uCanonm 0 .079 0 13 1.013 NO 10 
1s 1.1,1-~ricn1or0.tn~w 120 .709 007 13 .E29 E 10 
10 arbon tmtruhloridm 0 . 550  0 13 .I40 NO 10 
17 Vinyl uotatm 0 .902 0 13 .088 NO 10 
18 8 r m d i c n l o r o o . ~  58 .E27 1012 13 .283 E 10 
19 1 ,2-Oichloropropu* 0 .a52 0 13 .094 NO 10 
20 trMm-1 ,3-OichlOW- 0 .994 0 13 ,081 NO 10 
21 Trichlormtnum 0 .495 0 13 .lo2 NO 10 
PZ i ,I ,z-TricnlorootMnw 0 .500 0 13 .142 NO 10 
23 Emrwm 0 1.408 0 13 .OS5 NO 10 
24 cim-i ,s-oicn~orop- 0 .a93 0 13 .090 NO 10 
25 8rorocon 0 .443 o 1s .lo2 NO 10 
20 cnio-z-5 14381 1358 13 I S  
29 4-W.thyl-Z-Pnt.na 0 .os0 0 28 .lo1 NO 10 
30 Tatrunlo- 0 .370 0 2s .lo8 NO 10 

31 1 - 1  , 2 , 2 - T ~ ~ l o ~  0 . 839 0 20 .on3 no 10 
32 Toluo. 0 .971 0 20 .072 NO 10 
33 cniorotwnxam 0 1.038 0 20 . O W  NO 10 
34 Etnylbmxrn 0 .E30 0 28 .110 NO 10 
35 S t Y W W  148 1.108 14S4 28 . U t  E 10 
30 D-/p-Xylme 0 . 073 0 20 .lo3 NO 10 
37 o-xy1rn 0 .753 0 28 .OB2 NO 10 
38 Acrolmin 0 .431 0 1  .E27 ND 10 
39 krylaitrilm 0 .979 0 1  .305 NO 10 
40 1-tnUw 0 1.958 0 1  . I 8 2  NO 10 
41 i , 4 - o i c n i o r o - ~ - ~  0 .339 0 13 237 NO 10 

44 n4imx.n 0 4.119 0 1  .087 NO 10 
45 Tmrt-8utyl nthyl 0fk.r 0 5.332 0 1  .007 NO 10 
48 1.3-bvC.dime 0 2.008 0 1  .178 ND 10 
47 Oib-tlWI. 41 2.030 903 1 .350 E 10 
40 Vinyl B r a i d .  0 1.394 0 1  .250 NO 10 
49 I.occv, 0 13.803 0 1  .020 NO 10 
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TRIANQLE LABORATORIES W RTP, 1%. 
801 capitala orive DATA FILE:AC7973 SAMPLE IO: CS-881-tVOST- 
OurhM, NC 27713 DATE: 07/14/92 0808-18 
T e 1 - m :  (919) 544-5729 T L I  PROJECT NO. 21148 S W L E  VOL. .oos L 

ANALYSIS DATE: 08/22/92 T L I  I O :  57.82.8 

INTERNAL STAHOARO I S  SCAN IS AREA 

B r a a c h l o r o 1 t t w m  
1.4-0 i f luorODI Iz .m 
ChloroMnzefu-dS 

779 27498 
913 38072 

1358 5425? 
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Section 7.3 Emission Test Results - SEMI-VOST 
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EMISSION TEST RESULTS - SEMI-VOST 

Mill CHAMPION -SHELDON Source: No. 1 Bark Boiler without Sludge Condition 2 
source Code: CS-BBIIZ EPN: E40 FIN: 5200 CIN: EC22. E 0 1  

DW.  618192 
Compound CS-BBIIZ CS-BBIIZ Conc. 

(re) (rglnii) (ppm) 

TARGET COMPOUNDS 
a-PinCo0 117.40 106.80 0.019 
B-Phme 58.54 53.25 0.009 
6 y - e  4.15 3.78 0.001 
Acetophenone 3.29 2.99 0.001 
a - T ~ ~ p i t I d  4.16 3.78 0.001 
Naphthalene 13.55 12.33 0.002 
Di-n-butyl phthalate 11.96 10.88 0.001 
2-Methylnaphthalene 
Dibmmfuran 
PheDpnthrene 0.35 0.32 O.Oo0 
Butylbenzylphthalate 3.38 3.07 O.Oo0 
Dimethylphthalate 0.78 0.71 O.Oo0 

Diethylphthalate 6.28 5.71 0.001 

Phenol 3.28 2.98 0.001 
Beazoic Acid 53.96 49.09 0.010 

TENTATIVELY 
IDENTIFIED CMF'DS. 

Phthalate 647.15 588.69 
H a l o g e d  HC 
Siloxane 145.53 132.38 
Cyclic HC 98.14 89.27 
Acidic subst'd HC 146.96 133.69 
Subst'd Hexanedioic acid 
Subst'd HC 131.87 119.96 
H~XMOI 
Siloxane 
Cyclic HC 
Suhst'd HC 46.68 42.46 
Subst'd HC 45.61 41.49 
Acidic subst'd HC 38.72 35.22 
Acidic Ester 38.20 34.75 
Branched Hcptoae 92.30 83.96 

SURROGATE STDS 
(9% Recovery) 

Nitrobenzene45 76.2 
I , 3 , 5 - T r i c l d o r o b c ~ d 3  60.0 
1.4-Dibromobemed4 60.9 
2-Fluorobiphmyl 76.3 
2.4.6-Tribromopbmol 45.8 
An-dlo 64.9 
Pyrcns-dlO 72.9 

7 . 3  - 1 
Pipe 3 of 6 CSSVOST.XIJ 9/5/92 
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EMISSION TEST RESULTS - SEMI-VOST 

Mill CHAMPION - SHELDON Source: No. 1 Bark Boiler witbout Sludge Condition 2 
Souros code: CS-BBIIZ EPN: E40 FIN: 5200 CM: EC22.ECZI 

Date: 618192 
Compound CS-BBII2 CS-BBI/Z Conc. 

(re) (rglm3, (ppm) 

NOTES: 
Air Volume = 1.09930 cum. 

7.3 - 2 
Page 4 of 6 CSSVM.XLJ o;! o? 
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TRIAIIGLE LABORATORIES OF RTP, IlIC. 
801 Capitol. D r i v e  DATA FILE: GI880 SPJ.IPLE ID: 
Ourham, llt 27713 RF FILE: GI875 TLI ID: 57.61.3A-E 

CS-881/21.lM5/0608/1 A-E 

Talepnonm: (919) 544-5729 OATE: 07/21/92 OILUTIOII FACTOR: 1 
TLI PUOJ S :  21145 AIIALYSIS OATE: 07/14/92 

U E T H O O  8 2 7 0  a u A 11 T I T A T I o II R E P o R T 
i=i:iliiiii=======lii--iiiiiiiiiiiiiii-i===========~===============:=:=:=~=~==:===============~==========:==~=== 

llPJlE AREA RF SCAII ISID AMOUIITI ug CODE W A N  LIMIT ............................................................................................................... 
1 1.4-Dichl~robmnzmnm-44 4260 5S8 1 IS 
2 Phmnol 902 2.5838 5s3 1 3.28 E 10 
3 Bia(2-Chloromthyl)mth*r 0 1.7S67 0 1  . I 1  I10 10 
4 2-Chloropnmol 0 1,5660 0 1  . 12 110 10 
5 1.3-Oichl0r00mn~enm 0 1.6700 0 1  . l l  NO 10 

7 8mnzyl alcohol 0 1.0703 0 1  .18 ND 10 
8 1.2-0ichlor0~mnz~nm 0 1.6579 0 1  . l l  I10 10 
9 2-Ymthylphancl 0 1.4561 0 1  .13 NO 10 
10 biS~Z-Chlor~is~~r~pyl)mthmr 0 2.4729 0 1  .08 I10 10 
1 1  4-Hmthylohmn~l 0 1.5795 0 1  .12 NO 10 
1 2  11-111 troso-di -n-propy laminm 0 1.2131 0 1  . 15 11D 10 

0 1  .27 ND 10 13 Hmxacnloromthane 0 ,6064 
14 llaphthalene-d8 18154 779 14 IS 
15 Nitroomnzmnm 0 .4955 0 14 .09 NO 10 
16 IsoDhoronm 0 ,8709 0 14 . O S  llD 10 
17 2-llitrophenol 0 .1790 0 14 .2S NO 10 
18 2,4-Dimmthylphmnol 0 .3672 0 14 .12 NO 10 
19 Benzoic acid 4380 ,1789 746 14 53.96 D 10 
20 bi.(2-Chlor0.thoxy)mmthanm 0 ,4780 0 14 .09 t1D 10 
21 2.4-Oichloroononol 0 ,2808 0 14 .16 NO 10 
22 1.2.4-Trichlor0bmn~~ne 0 ,2725 0 14 . 1 6 tI0 10 
23 11aohthalmnm 6888 1.0923 782 14 13.45 0 10 

24 4-Chloroanilinm 0 .4930 0 14 .09 ND 10 

25 nmxacnlorooutadimnm 0 ,1190 0 14 .37 NO 10 
26 4-Chl0r0-3-mmthylphmnol 0 ,3573 0 14 . 12 NO 10 
27 2-Hmthylna~htnalmna 0 ,6907 0 14 . 06  1ID 10 
28 Acenaphthanm-dlO 11329 1041 28 IS 
29 Hmxunlorocyclopmntadi~nm 0 ,2042 0 28 .35 ND 10 
30 2.4.6-TriChlorOpM~l 0 ,3259 0 28 . 2 2  110 10 
31 2.4,5-Trichlorophmnol 0 .3953 0 28 . 1 8 I10 10 

32 2-Chloron.phtMl*~ 0 1.1203 0 20 . 06  ND 10 
33 2-Nitroulilinm 0 .5575 0 28 .13 ND 10 
3 4  Dimethylphthalatm 315 1.1084 1005 28 .94 E 10 
35 Acmnaphthylmnm 0 2.0174 0 28 .Ob ND 10 

38 3-tlitroanilinm 0 ,3743 0 28 . 19 no 10 

37 Acmnapntninm 0 1.1326 0 28 .06 NO 10 
38 2.4-Oinitropnmnol 0 ,0642 0 28 1.10 NO 10 
39 4-llitrophmnol 0 .1435 0 28 .49 ND 10 
40 Dibmnzoluran 0 1.6674 0 20 .a4 NO 10 
41 2.4-Dinitrotolumnm 0 ,3990 0 28 .18 110 10 
4 2  2.6-Dinitrotolumnm 0 ,3097 0 28 .23 NO 10 

43 Oiathylphthalatm 2296 1.2912 1112 20 6 .28  E 10 

6. 1.4-0ichlor0bmnzmnm 0 1.7078 0 1  . l l  I10 10 

CODES: 110 : llot OmtmctmO; 0 = Omtmctmd: E = Estimated; IS i Intmrnal Standard 

7 . 3  - 3 



44 4-Chlorophanyl-phanylathar 
45 Fluormna 
48 4-t1ltroanlllna 
47 PhmnanZhranm-dlO 
48 4,8-Dlnltro-2-mmtt1ylphmnol 
49 11-Hitrosodiphanylurina(1) 
50 4-8romo~h~nyl-phanylathar 
Sl Haxachlorobanzana 
52 Pantachlorophanol 
53 Phananthrana 
S4 Anthracanm 
S5 Oi-n-butylphthalata 
58 Fluoranthmna 
57 Chrysana-dl2 
5.9 Pyram 
59 8utylbanzylphthalatm 
80 3,3’-0ichlorobanzidina 
61 Banzo(a)anthracana 
82 Chrynna 
83 bia(2-Ethylhaxy1)phthalata 
6 4  Parylana-dl2 
8 S  01-n-octylphthalata 
68 8anzo(blfluoranthma 
67 8anzo(k)fluoranthmna 
88 Banzo(a)pyrana 
89 Indmno(l.2.3-cd)pyrmna 

71 8anzo(g,h,I)porylana 
70 Dlbanz(a,h)Mthr.cam 

0 
0 
0 

19089 
0 
0 
0 
0 
0 

207 
0 

10491 
0 

27207 
0 

1707 
0 
0 
0 
0 

19371 
0 
0 
0 
0 
0 
0 
0 

.5189 
1.4402 
.4120 

,0798 
.5397 
.le03 
,2159 
.1127 
1.2388 
1.2811 
1.4555 
1.3072 

1.7857 
.a944 
.4741 
1.8078 
1.8572 
1.1151 

1.1842 
1.4302 
1.7013 
1.2599 
.5135 
,5953 
.7819 

0 28 
0 28 
0 28 

1284 47 
0 47 
0 47 
0 47 
0 47 
0 47 

1288 47 
0 47 

1381 47 
0 47 

1878 57 
0 57 

158s 57 
0 57 
0 57 
0 57 
0 57 

2000 84 
0 84 
0 64 
0 64 
0 84 
0 84 
0 84 

. 14 IID 

.05 110 

. 1 T NO 
IS 

.53 l lD 

.08 tJ0 

.23 tl0 

. 19 110 

.37 110 

.3S E 

.03 110 

15.12 0 
.03 110 

1s 
.O2 NO 

2.81 E 
.08 tlD 
.02 NO 
.02 NO 
.03 NO 

IS 
. 04  tl0 
.03 I10 

.02 NO 

.03 NO 

.08 tl0 

.07 ND 

;: 1 
10 l o  I 
;: 1, 
;: I 

l o  I 
;: 1 
10 l o  I 
:: I 

10 

10 

10 

10 

1” 

10 

10 

10 

I 
:::: I 

S U R R O Q A T E  S U M M A R Y  AREA RF SCAN ISID AWUIIT CODE X RECOVERY ................................................................................................................ 
72 tJltrobanzana-as 13458 .4587 878 14 84.93 0 64.9 
73 2-Fluoroblphanyl 20921 1.1048 942 28 88.87 D 
7S Phanol-dS 13488 1.8294 S51 1 89.13 0 
77 2,4,8-lribromophanol 3152 .1234 1159 28 90.20 0 90.2 

82 1.3.S-Tri~hlor0banzana-d3 6141 .2520 724 14 53.71 0 53.7 1 
84 Pyrana-dlO US28 1.3489 1479 57 48.80 0 4P 

61 1.4-Dibromobanzana-d4 4475 .eo21 787 1 89.80 0 69.8 

83 Anthracana-dl0 32292 1.0780 1273 47 82.9¶ D 63.0 

CODES: l lD : Mot D*tmctad. 0 : Oatutaa; E i Eatimatad: IS i Intarnal 9tandat-d 
7.3 - 4 
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IRIAIIGLE LABCRATCRIES OF RTP, IllC. 
801 Caoitoli Orive DATA FILE: FH729 SAUPLE ID: CS-00112IIM5/0608/lA-E 
Ournm, IIC 27713 RF FILE: FH721 TLI SANPLE IO: 57.61.3A-E 
Tmleohonm: (919) 544-5729 DATE: 07/17/92 DILUTIOtI FACTOR: 1 

TLI PROJ: 21145 AtlALYSI9 DATE: 06/25/92 

M E T H O D  8 2 7 0  Q U A N T I T A T I O N  R E P O R T  
......................................................................................................... 

IIANE AREA RF 9CAN AUT. ug CODE QUAI1 LIMIT ......................................................................................................... 
59 2.3-Oichloro~hmnol 0 .447 0 3  .27 ND lo 
60 2.6-Oichloroohenol 0 .531 0 3  , 23 tl0 10 
81 3.5-Dichlorophmnol 0 .e91 0 3  . 18 llD 10 
62 3.4-Oichloroohmnol 0 .BOO 0 3  .20 tlD 10 
63 Blphmyl 0 1.220 0 3  .10 HD 10 
6 4  Oirmthylphtnalate 144 1.136 778 3 .70 E 10 
65 2.4-Dinitrotolu~nm 0 .413 0 3  .30 tID 10 
68 2.4-Oinitrophmnol 0 .154 0 3  .80 110 10 
67 4,6-Oinitr0-2-amtnylphmnol 0 .229 0 3  .S3 ND 10 
60 DiOmntOlUrM 0 1.827 0 3  .07 ND 10 
69 4-tlitrophmnol 0 .353 0 3  .35 NO 10 
70 'TriCluralin 0 ,182 0 3  .67 !ID 10 
71 Hmxuhloroomnzmne 0 ,173 0 4  .35 NO 10 
12 4-AainoOiphenyl 0 .a33 0 4  .07 IID 10 
73 Pmntachlorophmnol 0 .156 0 4  .39 NO 10 
74 Pmntachloronitroomntmne 0 ,063 0 4  .95 tl0 10 
75 4-llitrobiphmnyl 0 .485 0 4  .I2 ND 10 
76 Di-n-outylphthalatm 7253 1.831 1117 4 11.06 D 10 
77 Pyrmnm 0 1.003 O S  .04 I lD 10 
70 Benridinm 0 .E63 0 5  .06 ND 10 
79 4,4*-Methylenmdianiline 0 .327 0 5  .ll tlD 10 
80 DimDthYlMinoaroomnrmnm 0 .377 0 5  . i o  no 10 
01 Butylbmnrylphthalate 1165 ,645 1324 5 3.38 E 10 

83 Mmthylmne bis-chloromilinm 0 .231 0 5  .16 NO 10 
04 Chryunm 0 1.053 0 5  .04 tl0 10 
85 3.3'-OiChl0r0bmnridinm 0 ,478 0 5  .oa 140 10 
88 bie(2-Ethylhm~yl)phthalat~ 0 1. S03, 0 5  .02 tl0 10 
87 3,3'-Dimmth0xyOmnridinm 0 ,324 0 5  .12 llD 10 

82 3,3~-OinmthylDenridinm 0 .733 0 5  .OS tlD 70 

i-=ii====ii=iiiiii=ii5-iiiilDI...ii--...==----------------------=-----------------------------===-------- 
S U R R O Q A T E  S U M M A R Y  PREP RF SCAtI ISID PIIT, ug CODE I RECOVERY 

______________-_____-- ............................. -------- 
......................................................................................................... 
10 Phenol-65 6526 1.722 3S2 1 61.97 0 31.0 
12 Nitrobmntmne-d5 771 1 .412 448 2 76.21 0 76.2 
13 1,3.5-Trichlorobmnzmnm-d3 3772 ,256 496 2 59.99 D 80.0 

14 l14-DibrOmoomn2enm-d4 2641 .709 548 i 60.89 D 60.9 
15 2-Fluorobiphenyl 12603 1.029 707 3 76.3s D 76.3 
16 2~4.6-TriOr~ophmnol 1652 , 1 1 1  904 3 91.64 0 4 5 . 8  
17 Anthracene-a10 23432 1.090 1002 4 64.86 0 64.9 
18 Pyrmne-dlo 29988 .771 1192 5 72.87 0 72.9 

CODES: t1D i llot Dmtectma; 0 = Oetmcted: E i Eatimatma: Is i Intmmal 3tanaard 

7 . 3  - 5 



TRIAIIOLE LABORATORIES OF RTP, IIIC. FILE NAME: FH729 SAMPLE ID :  CS-881/2HM5/0608/3A-E a 
I' 

001 Capitol. Oriwa . DATE: 07/09/92 T L I  I D :  S7.61.3A-E 

Durham, NC 27713 T L I  PROJ L :  21145 OILN FACTOR: 1 

Talaohan*: (919) 544-5729 AIIAL DATE: 06/25/92 

1 . 4 - D t ~ h l o r o b a n z a ~ - d 4  
Waphthalana-d0 
Acanaohthane-dlO 
Phananthrana-dl0 
Chryaana-dl2 
Parylana-a12 

366 39540 1 

S43 31486 1 4  
791 32712 28 
99s 41088 47 

1370 152911 57  
1559 140030 6 4  

I 

I 
I 

7.3 - 6 



I 
I 
e 
8 
I 
1 
I 
t b  
1 
0 
I 
I 
sc 
I 
I 
t 
I 
C 
I 

. 

Section 1.4 Emission Test Results - Miscellaneous 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Bark Boiler w/o Sludge wl Cond. FIN: 5200 
source Coda: CS-BBIIZ Date: 6/6/92 EPN: E40 CIN: EQZ. ECZI 
L 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Begiiw Time 1705 

Flow Dits 
Stack Temperature, OF 
Moisture Conkat, % 
Oxygen Concentration, % 
Carbon Dioxide Concatration. 96 
Volumetric Flow Rate, x10-3 ACFM 

154 
27.5 
10.5 
10.8 
72.9 

I54 
27.5 
10.5 
10.8 
72.9 

Volumetric Flow Rate. ~10.3 DSCFM 46. I 46. I 
Process Operating Conditions 

Miscellaneous Parameters 
Production Roto, x 10-6 B T U k  270.0 270.0 

Formaldehyde 
Conwtration, ppmvd 0.5 0.5 
Emission Rate, I b k  0. I 0.1 

Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate, I b k  0.2 * 0.2 * 

Coocentration, ppmvd 0.5 * 0.5 * 
Emission Rate, i b k  0.2 * 0.2 * 

Acetaldehyde 

Acetone (Impinged 

Acetophenone 
Concentration, ppmvd 0.5 0.5 * 
Emission Rate. l b k  0.4 * 0.4 * 

Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate, I b k  0.3 * 0.3  * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate, I b k  0.4 * 0.4 * 

Z-Butanone ( I m p i n g ~ )  

Methyl isobutyl ketone 

Aaolein 
Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate, I b k  0.2 * 0.2 * 

Concentration. ppmvd 0.5 * 0.5 * 
Bwzaldehgde 

Emission Rate, lbmt 0.4 * 0.4 * 
Hydrogen chloride 

Concentration, pprnvd 0.5 0.5 * 
Emission Rate, I b k  0.1 * 0.1 * 

h P o 2  of 12 02BBl.XLF I120IPJ Om or num vdws worn ku th.n tho dctcction limil. 7.4. - 1 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 

CIN: EC22, ECLI 
Mill: CHAMPION - SHELDON ~ U M :  Bark Boiler W/O shdge w l  Cond. FIN: 
sourcs code. E40 CS-BBlI2 Date: 6/19/92 EPN: 

CALCULATED RESULTS 
Beginnin# Time 700 800 845 
Flow Data P 

30'8 10. I I 
Volumetric Flow Rate, ~10 .3  DSCFM 44.6 2:: 1 

267.0 I 
7AoE-08 , I 

I 

Stack Temperature, 'F 154 I54 
Moisture Conteat, % 30.8 
Oxy- Concmbptroa, % 10. I 
Carbon Dioxide coacentrst~on, 116 10.8 10.8 
Volumetric Flow Rate. x10-3 ACFM 74.6 

Process Opemting Conditions 

Miscellaneous Parameters 
Reduction Rate. x 10.6 B T U k  267.0 267.0 267.0 

Sulfuric Aad Mist (Impinger) 
Conatration. Iblciwf 7.40E-08 7.40E-08 7.40848 
Enussion Rate, I b k  1.98E-01 * 1.98E41 1.98E41 * 1.98E-01 * 

COMMENTS 

Velocity data taka fmm the average of muah wrcd on 6/18/92 
for 6/19/92, 

I 

I 

I RP 2 Of 8 0ZBBIA.XLS 1120193 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Bark Boiler w/o Sludge wlo Cond. FIN: 5200 
source code: CS-BBlI4 D a b  6/8/92 EPN: E40 CIN: EC22. ECZl 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginnine Tie 1810 
Flow Data 

Stack TempRture, O F  

Moishue Conteat, 5% 
Oxygen Concentration, 5% 
Carbon Dioxide Concatration, 5% 
Volumetric Flow Rw, x10'3 ACFM 
Volumetric Flow Rw. x10-3 DSCFM 

Production Rate. x 10-6 B T U h  

Formaldehyde 

Roc= Operating Conditions 

Miscellaneous Parameters 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentdon, ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rote, I b h  

Metbyl isobutyl ketone 
Coocentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, I b h  

Acetaldehyde 

Acetone ( Imp!wd 

Acetophenone 

Z-B~tanOw ( I I I I P ~ ~ )  

Acrolein 

Benzpldehyde 

Hydrogen dor ide  

152 
26.4 
10.1 
11.7 
72.9 
46.7 

267.0 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.4 * 

0.5 * 
0.3 * 

0.5 * 
0.4 * 

0.5 * 
0.2 * 

0.5 * 
0.4 * 

0.5 * 
0.1 * 

152 
26.4 
10. I 
11.7 
72.9 
46.7 

267.0 

0.5 * 
0.1 * 

0.5 * 
0.2 

0.5 * 
0.2 * 

0.5 * 
0.4 * 

0.5 * 
0.3 * 

0.5 * 
0.4 * 

0.5 * 
0.2 * 

0.5 * 
0.4 * 

0.5 * 
0.1 * 

Page 2 of 12 WBBl .XIS 1120193 
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section 7.5 Emission Test Results - Metals 
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M111: Chmplm-Sheldon 
Source: CS-BSll2 

nul 1 
Smple volum (OSCF)---------  37.4 
Source Vol  F l a r  (OSCFM)------ 44600 

FHIBH CCfK 

M (up) (Ib/OSCF) 

Antllmy 
Arnnlc  
B e r l u  
Bery l l l ra  
C & I r a  
Chraaiu  
C q O e r  
L e d  
w#uv*p. 
Mercury 
Nickel 
Phuaphortm 
Sllver 
S e l e n i u  
The1 I Ira 

. . . . . 
15 
14 
34 . . 

231 . . 

o.oE*oo 
O.oE+OO 
0. OE+OO 
O.OE+OO 
O.OE+OO 
O.OE*OO 
8 .E -10  
8 . 1 - 1 0  
2.OE-09 
o.oE*oo 
O.OE*OO 
1.4E-00 
O.OE*OO 
O.OE+OO 
O.OE*OO 

na.. ut. 
(Ib/hr) 

O.OE*OO 
O.OE+OO 
0.oE.OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.4E-OS 
2.2E-03 
5.4E-03 
O.OE+OO 
O.OE*OO 
3.7E-02 
O.OE*OO 
0.OE.W 
O.OE*OO 

Oetoc t lm  
Limit(up) 

5 
5 

4000 
5 
5 

10 
5 

10 
10 
5 
5 

loo 
5 
5 
5 

oet L I D i t  
(IbiDSCF) 

2.E-10 
2.E-10 
2.U-07 
2.R-10 
2.R-10 
5.R-10 
2.E-10 
5.E-10 
5.R-10 
2 .E-10 
2.E-10 
5 .E-09 
2 .E-10 
2 .E-10 
2 . E - 1 0  

Oet L imi t  
( IWhr)  

7.E-ob 
7.E-ob 
6.Y-01 
7.E-04 
7.R-ob 
1.u-03 
7.R-04 
1.u-05 
1.u-05 
7.E-04 
7.E-04 
1 . u - 0 2  
7.R-04 
7.R-04 
7.E-ob 

Rul 2 
Smple v o l m  (OSCF)---------  37.24 
S a n e  Vol F l a r  (OSCFM)------  MOO0 

FH*BH Conc Mass R t .  O e t u t i m  Oat L iml t  Det L i m i t  
&at (up) (Ib/OSCF) ( lb/hr)  Lln i t (up)  (Ib/OSCF) (lb/hr) 

Antimor 
Arsenic 
Bariun 
Beryl I ira 
CadmlUTI 
C h r m i m  

Lead 
MMOWI0.e 
Mercury 
Nickel 
Phuaphorm 
Silver 
SeImiUTI 
T h e l l i u  

Coppsr 

sb 
1. 
Bo 
Be 
Cd 
cr 
cu 
Pb 
Mn 
He 
N I  
P 

5. 
T I  

. . . . 
12 
14 
19 
43 . . 

205 . . 

O.OE*OO 
O.OE*OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
7.1E-10 
8.3E-10 
1.lE-09 
2.5E-09 
O.OE*OO 
0 . 0 E ~  
1 .P-00 
0 . OE*OO 
O.OE*OO 
O.OE+OO 

O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE+OO 

2.2E-03 
3.OE-03 
6.7E-03 
0 . OE*OO 
O.OE*OO 
3.2E- 02 
O.OE+OO 
O.OE+OO 
O.OE+OO 

1.E-03 

5 
5 

4000 
5 
5 

10 
5 

10 
10 
5 
5 

100 
5 
5 
5 

3.OE-10 
3.OE-10 
2.4E- 07 
3.OE-10 
3.OE-10 
5 .E-10 
3.OE-10 
5 .E -10  
5 .E -10  
3.OE-10 
3.OE-10 
5.E.09 
3.OE-10 
3.OE-10 
3.OE-10 

7 .E-04 
7.E-04 
6.3E-01 
7.E-04 
7 . e - 0 4  
l . u - 0 3  
7.E-04 
1 .e-03  
1 .e -03  
7.E-04 
7 .E-04 
1.u-02 
7.E-04 
7.E-04 
7 . e - 0 4  



M E T A L S  C A L C U L A T I O Y S  

C l i e n t :  TP lEC 
Location: thanpion-Sheldon 

UESTON Project No.: 6848-01-01 
Source: 88112 

INPUT DATA 

Rm umber 1 2 3 )(em 
Date 6/18/92 6/18/92 - -_  
Time Began 1200 1400 -._ 
T i n s  E n d e d  1315 1515 _ _ -  
S a p l i n g  Tim, m i n  ( lheta)  60 60 60 
Stack D i m n n i m s .  in. (Square) 58x58 58x58 58x58 0 
B a r a m t r i c  Pressure, in. Hg (Pb) 29.80 3 . 8 0  29.80 
Sta t ic  Pressure, in. H20 ( P a  4.00 4.10 4.05 
P i t o t  Tube c o e f f i c i e n t  (CP) 0.84 0.84 0.84 
Meter Correct ion Factor (1 )  1.010 1.010 1.010 
Nozzle Diemeter, in. (On) 0.250 0.250 0.250 
Meter VOLM, f t '3 (vm) 40.019 40.020 40.020 
Meter Tarperarure, IF ( tm) 110 113 112 
Meter O r i f i c e  Pressure, in. HZO (Delta H )  1.596 1.604 1.600 
V O l M  n2o Collected, nL (V IS)  349.7 356.2 353.0 
COZ Concentration, X (COZ) 10.0 11.5 10.8 
02 Concentration, L (02) 9.3 11.0 10.1 
Average Sq R t  Veto Head, (in. HZO).' ((Delta P)-')avg 0.8420 0,8438 0.8429 
Stack Taperature, I F  cts) 154 155 154 
Total Metals Collected, ug ERR 
Moisture Fraction (at Saturetion) (Bus) WA WA NA 

CALCULATED DATA 

Stack Area, f f ' 2  (AS) 23.36 23.36 0.00 15.57 
Stack Pressure, in. Hg (PS) 30 09 30 10 0.00 20.07 
Standard Meter Volurr, f t ' S  (Vmtd) n7.396) e 0.000 24.877 
Standard Yater Volute, f t ' 3  (Vustd) 16.460 16.766 0.000 11.076 
Moisture Fract ion (Measured) (BUS) 0.306 0.310 ERR ERR 
Moisture Fract ion ( h e r  satlaass) (Em) 0.306 0.310 ERR ERR 
Mol. Ut. of Stack Cas. I b / l b - m l e  (Us) 26.3 26.5 ERR ERR 
Averaoe Stack OU Velocity, f t l s e c  (VI) 53.2 53.2 ERR ERR 
Stack Gas Flw D Stack C o d ,  f t '3lmin (an) 7.46EiOl 7.4M+04 ERR ERR 
Stack Gas Flar D Std C o d ,  f t 3 / m i n  (os) qw ERR ERR 
l sok ine t ic  Smpl lnp Rate, X ( X I )  ERR ERR 
Metals Concentration, l b l f t - 3  O.OOE+OO 0.00E*00 ERR ERR 

7.5 - 2 

1 
I 
I 
P 
I 
I 
I 
1 
I1 
1' 
I 
d 
I 
I 
I 
I 
I 
sl 
I 



Blanta for  the Mult lmetels Train. Three blanks nore co l lected 
& r ing  the a t W .  (br mas col lected 
a t  Chmpim-Lufkin and tyo at  Chaapim-Sheldon. 
Theam blanks Mre 'used  to  correct  a l l  saaplas. 

Anciamy 
A r a n i s  
Barium 
Beryll im 
C h i U l  
Chrcnium 

Lead 

Mercury 
Nickel 
P h o q h o m  
S i lver  
S e l e n i u  
T h a l l l u  

coppr 

mUIPI * . .  

CL Blank 
Frmt(w) 

Sb 0.7 
A. 3.9 
Bo 2476 
Be 0.2 
Cd 0.5 
cr  9.4 
cu 1.6 
Pb 10.8 
I(n 4.4 
H9 0.4 
N i  2. 

P 22.6 
A9 8.3 
So 0.5 
T I  1 

CS B lk  1 
Frmt(up) 

0.5 
0.8 

2. 
0.2 
0.4 
1.2 
1.5 
0.3 

1. 
0 . 4  

2. 
50 

0.7 
0.4 9 

0.5 

CS BLk 2 
Frmt(up)  

0.5 
0.8 

3742 
0.3 
1 .4 
9.3 
1.5 
5.2 
4.5 
0.4 

2 .  

0.7 
0.4 
0.7 

53.4 

Frmt 
BWw) 

0. 
1 

2073 
0. 
0. 

0. 
6.4 

5.4 
3.1 
0. 
0. 

0. 
0 .  
0 .  

34.7 

I 
I 
I 
I 
I 
I 
I 

The beaide a v a l u  -nu tha t  the ann ly t i ca l  value ws In. then the 
d e t w t i m  l i m i t  f o r  the analysis. The f ront  and the back b lan t  ( r i g h t  colrrm) 
w. devdopsd frm th. average fo r  mst metals. 
una not u r d  becaura i t  m a s  wrpls inably  high. 

lhe  8.3 w frm the CL blank 

Antlamy 
A r a a i s  
Barium 
Beryllium 
C & i U  
C h r c u i u  

Lead 
Mangana. 
Mercury 
Nickel 
Ph+om 
S i lver  
S e l n i u  
Thallium 

coppr 

CL Blank 
Back(w) 

Sb 1. 
Aa 1. 
B. 3.8 
8. 0.4 
Ed 0.8 
cr  2.3 
cu 2.9 
Pb 1.5 
Mn 1.9 
H9 0.8 
H I  3.8 

P 188 
A# 1.3 
Se 1 0  
1 L  1.9 

CS B lk  1 
Back(ug) 

1 .  
0.5 
0.4 
0 . 4  
1.4 
2.4 

3 .  
0.4 

2 .  
0.8 

4. 
1w 
1.4 
0.8 
0.4 * 

CS Blk 2 
Back(up) 

0.7 
0.3 
2.6 
0.3 

1 
1.6 

2 '  
0.6 
1.3 
1.1 
2.6 
26 

0.9 
0.5 
0.3 

I 
I 
I 
I 
I 
I 

I 
I 
1 
I 

I, 
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TRIANGLE LABORATORIES of RTP, I N C .  
PO BOX 13485 

RTP, NC 21109 

Project: 21259 
Weston 

CASE NARRATIVE 

Date in: 06-Jul-92 
Date out: 04-Aug-92 

Overview 
This project involves the analysis of 4 Multi-Metals Trains. 

for Ag, As; Ba, Be, Cd, Cr, Cu, Hg, Mn, Na, Ni, P, Pb, Sb, S e ,  and 
T1. The Multi-Metal analysis was conducted according to the 
protocol described in sections 5-7 of the EPA Draft Document 
"Methodology for the Determination of Metals Emissions in Exhaust 
Gases from Hazardous Waste Incineration and Similar Combustion 
Processes. " 

Preparation 
MMTL 'samples were prepared by microwave and hotplate 

digestion, as required by the contract. Detailed flow charts o f  
the sample preparation are included with this report. 

Analysis 
Ag, Ba, Be, Cd, Cr, Cu, Mn, Ni, and P concentrations were 

determined by Inductively Coupled Plasma (ICP) Emission 
Spectroscopy. As, Pb, Sb, S e ,  and T1 concentrations were 
determined by Graphite Furnace A A  (GFAA). Those analytes which 
failed the postdigestion spike requirement during GFAA analysis 
were redetermined by MSA. Hg concentrations were determined by 
Cold Vapor AA (CVAA). Na concentrations were determined by Flame 
AA . 
Results 

There were two results that- were unobtainable for this project 
due to sample matrix interference. Se and As for sample 1METL-2BH. 
This sample was analyzed by MSA several times for these two 
analytes. A dilution of the sample would not help due to the fact 
that the sample absorption is already at zero. 

XRPD : 
All of the applicable XRPD were within control limits of 25% except 
lmetl-1 bh for Ag, Cd, and P. However in these cases the XRPD is 
not considered a valid parameter because the concentration of the 
sample and duplicate is less than four times the instrument 
detection limit. 

XREC : 
Any postdigestion spike results that were less than 15XREC resulte. 
in all samples related to that spike being reanalyzed by Method of 
Standard Addition (MSA). 

Hg : 

7 . 5 .  - 4 
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All of the Hg XRPD and XREC were within control limits’except the 
XRPD for 1HETL-2 5 A .  In this case the Hg was detected in the 
sample but not in the duplicate. This QC parameter is not 
considered valid since the Hg concentration in the sample is less 
than four times the detection 1imi.t. The undetected result for the 
duplicate is the reported result. 

The Raw data for this report is filed with TLI Project (21359. 
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RTP. NC 27709 

INOROAWICJ ANALYSIS REPORT 
PAGE 1 OF 2 

T L I  PROJECT (I: 21259 
CLIENT: WESTON 
DATE RCCIEVEO: 07/08/82 
DATE REPORTED: 08/04/92 

RESULTS REPORTED I N  TOTAL ug 
CLIENT 
SAMPLE I O  Ag A. B. e.* Cd C r  Cu Mn N. N4 P Pb Sb SO 11 
ii.S... l i i i . i i . IDi.=5ii. i i i i i i i . .- i i i i . i====:=~=======-------- - - - - - - - - i l E D i i i . * . : * = ~ = ~ = = = = = = = = = = = = = = = = = = = ~ * ~ = = = = = =  

1METL-1 FH 5.38 8.89 3.178 <.200 13.4 4.43 87.1 45.3 42.300 ( 2 . 0 0  884 44.9  . e l 0  <.400 ,720 
1METL-1 BU (1.04 c.297 < 2.97 <.297 1.44 S . 8 8  (2.23 1.72 51.4 (2.97 34.8 C.297 <.743 (.5D4 .4SO 

1METL-2 FH 1.12 8.81 3,732 <.ZOO 13.0 34.5 87.8 58 .5  41,400 27.9 598 40 .2  1.42 < . 4 0 0  .7SO 
1YETL-2 W <.978 < 2.78 C.279 C.557 (1.87 (2.09 (1 .39  57.1 (2.79 55 .0  (.219 c.897 I .378 

ZMeTL-1 Fn 3.20 2.58 3.888 ,283 1 .41  14.2 14 .1  29 .8  47.200 ( 2 . 0 0  218 1O.S .E70 < .400  , 380  
2METL-1 W <.go3 .451 < 2.58 <..?SO < .518  <1.55 (1.93 8 . 8 0  121 t 2 . 5 8 '  2a. l  .4OO < . E 4 5  c.516 <.258 

ZMETL-2 FU 4 .18  2.38 3,823 .224 1.15 11.3 13.1 33.0 51.800 3 . 5 5  190 24.4 1.15 <.400 .250 
2METL-7. Rtl < .917  <..?E2 < 2.82 <.282 .E50 t l . 5 7  (1.98 13.4 130 (2.62 (28.2 ,485 <.85S <.524 , 4 4 3  

W S U I I A R V :  XRPD or SREC 
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INORGANICS ANALYSIS REPORT 
PAGE 2 OF 2 

Hg RESULTS 
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DESCRIPTION OF ABBREVIATIONS 

ICViInitial Calibration Verification 
1CB:Initial Calibration Blank 
CCVsContinuing Calibration Verification 
CCB-Continuing Calibration Blank 
PBW=Preparation Blank Water 
PBS-Preparation Blank Soil 

- 
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LCS-Laboratory Control Spike 
ICSA=Interference Check Sample(So1ution A) I=Initial F=Final 
ICSAB-Interference Check Sample(So1ution AB) I=Initial F-Final 

Solution A contains common interferents, while Solution A B  
contains the interferents plus the analyte in question. 

CRDLzContract Required Detection Limit (for CLP) 
IDL-Instrument Detection Limit 
CRI=CRDL Standard for ICP I=Initial F=Final 
CRA-CRDL Standard for AA I=Initial F=Final 
XRPD=Relative Percent Difference 
XREC-X Recovery 
SPK=Spike 
AMT=Amount 
BLK=Blank 
MSA=Method of Standard Additions 

7.5 .  - a 

I 
I 
I 
I 
I 
I 
I 
I 
I 



1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

CALCULATIONS 

MMTL TRAINS: 

ICP & GFAA 
FH & BH TOTAL ug = luE/L1 * (mL TV/mL USED) * (mL FV * DFZ 

1000 

FLAA 
FH & BH TOTAL ug [ug/Ll * (mL TV/mL USED) * (mL FV * DF) 

FV=FINAL VOLUME DFZDILUTION FACTOR 
WT=WEIGHT TV=TOTAL VOLUME 

BVlBEGINNING VOLUME 

L& 
MMTL Trains: 

FH TOTAL ug = [ug/L] * (ml FV/ml aliquot) * MPV * (DF 
BH TOTAL ug = [ug/Ll * (ml TV/ml aliquot) * MPV * (DF 
MMTL Impingers: 

TOTAL Ug = [ug/L] * (ml TV/ml aliquot) * MPV * (DF 
HPV = Mercury Preparation Volume, which is always 0 

XRPD = :SR - DR: * 100 
(SR t DR)/2 

XREC = SSR - SR * 100 
SA 

SR=SAMPLE RESULT DRsDUPLICATE RESULT 
SSR=SPIKE SAMPLE RESULT SA=SPIKE ADDED 

1 . 5 .  - 9 
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11111: Chwlon-Sheldon 
source: Bart Boller u l t h w t  S l d w  

Rm 1 
49.368 - - -s.oTE+Oc 

5’-le volum (DSCF)------ _ _ _  
Source Vol Flw (DSCFM)--- 

C m c  )(.IS I t .  Detact lm Dot Llait Det l i m i t  
&ut (vp) (lb/DSCF) ( Ib/hr)  Limit(vp) (lb/DSCF) ( Ib/hr)  

weuval.nt cr Cr(V1) 0.57 2.5E-11 7.E-05 1 6.5E-11 1.U-04 

1 
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'HEXAVALENT CHRWIUI ULWUTlOlS 

C l i e n t :  TPlEC 
Location: Chapion-Sheldm 

UESTOU Project No.: 68uI-01-01 
Source: 88112 

INPUT DATA 

- 
R m  N&r 1 2 3 
Dote 08120/92 

7111. E M  1609 
sapling T i m ,  min (Theta) lo6 
Stack D l m n s i a u ,  in. ( w a r e )  58x58 5axse 58x58 

Sta t ic  Presaure, in. H2-3 (PO) 0.64 
P i t o t  T&m Coef f ic ient  (CP) 0.84 
Meter Correction Factor ( I )  1.010 
nozzle Diamter ,  in. (Dn) 0.247 
Meter Volum, f t * S  (Vm) 51.107 

T i m  8 y l  1423 

Barmmtrlc Pressure, in. Hg (Pb) 30.01 

meter Tcnprature, *F ( t m )  96 
Meter O r i f i c e  Pressure, in. H2-3 (Delta H) 1.729 
V O l u m  HZO Collectad, nL (VLC) 328.9 
t(v Cmcantration, X (COZ) 6.9 
02 Cmcmtracion, X (02)  12.9 
Average S q  R t  Vel0 Head, (in. H20)% ((Delta P)*K)aVg 0.8747 
Stack T a p r a t u r e ,  'F ( tu)  149 
Total Metals Collected. ug 0.6 
Moisture Fract ion (a t  Saturation) (Bus) UA NA WA 

Mean _- -  .-- .-. 
lo6 
0 

30.01 
0.64 
0.84 
1.010 
0.247 
51.107 

96 
1.729 

6 .9  
12.9 

149 
0.6 

328.9 

0.8747 

ULWLATED DATA 

Stack Area, f t ^ 2  (AS)  23.36 23.36 0.00 15.57 
stack Pressure, in. Ha (PS) 30.06 0.00 . 0.00 10.02 
Stsndard Meter Volum, f t - 3  (Vmptd) 0.000 0.000 16.456 
StMdlrd Uater Volum, f t 7  (Vwitd) 15.681 0.000 0.000 S.160 
Moisture F r a c t i o n  (Measured) (BUS)  0.239 ERR ERR ERR 
Moisture F r a c t i m  (lausr sat/mcu) ( B u r )  0.239 ERR ERR ERR 
Mol. Ut. of Stack ma, lb/lb-mle (ME) 26.8 ERR ERR ERR 
Average Stack 0.. Vdoc i ty ,  f t l s e c  (Yo) 54.6 ERR ERR ERR 
Stack cas FIW a S t v k  cmd, f tWmin (Oa) ?.6SE*(U ERR ERR ERR 

I sok ine t ic  S e p l f n o  R a c e ,  X (X I  > 65 ERR ERR ERR 
Stack Gaa Flw a Std  Cbnd, f tWain (0s) do?E;iiF, ERR ERR ERR 

Metala Cmcentratlon, Ib/ft^3 2.54E-11 ERR ERR ERR 

j : \aS03\studard\~taIs.ukl  
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RTI Project NO. : 4848-020 

Samples : Impinger Samples 
Company : Weston Analytic6 (W.0 No. 6848-01-01) 
Analyte : Cr(V1) 
Methods of Analysis : Ion Chromatography / Post Column Reaction 
Samples Received : 8-24-92 
Report Date : 9-9-92 

Total Total 
Volume Cr(V1) Cr(V1) 

u9 ------ Sample mL u g / a  __-______________ ------- -------- 
CHMP-BB1-CR6-R1-A w(c sldqel 840 0.00273 2.29 
CHMP-BBl-CR6-Rl- J 304 0.00177 0.54 

2.41 
734 0.00302 2.22 
697 0.00205 1.43 

CHMP-BBl-CR6-R2-A C L U A ~ S ~ U ~ F )  672 0.00358 

CHMP-BB1-BLK-KOH 
CHMP-BB1-CR6-R2- J 
CHMP-BB1-BLK-DIW 819 ND ND 

Detection Limit 0.0015 

ND : Non-detectable; less than detection limit 

Total Cr(VI), ug = Cr(VI), ug/mL Total Volume, mL 

7.5 - 14 

I 
I 
I 
P 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



RTI Project No. : 4848-020 

Samples : QC for Impinger Samples 
Company : Weston Analytics (W.0 No. 6848-01-01) 
Analyte : Cr(V1) 
Methods of Analysis : Ion Chromatography / Post Column Reaction - . _  
Samples Received : 8-24-92 
Report Date : 9-9-92 

Calibration Check Sample 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 7.5 - 15 

Cr(V1) Cr(V1) 

Measured Expected 
u g / a  u g / a  

-------- -------- 
0.00985 0.0100 

Results of Blank, Duplicate, and 

Spike Spike 
Cr(V1) Cr(V1) Cr(V1) 
ug/mL ug/mL ug/mL 

Sample Measured Measured Expected 

RTI DIW Blk ND 
.................... -------- -------- -------- -- -- 
CHMP-BB1-CR6-R1-B DuP 0.00201 -- -- 
CHMP-BBl-CR6-R2-A Spk ND 0.0108 0.0100 

Spike Analysis 

Spike 
Cr(V1) 

% 
Recovery -------- 

-- 
108 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EF'A Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arr summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv MfSA 

Calibration was performed using certified propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled fiom the probe tip through 
the entire sampling systems to the analyzer to demonstme the cleanliness as a nimogen blank. 

Volatile Ornanic Communds bv MI8 

The calibration was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then M y  to the OC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
t h e ,  and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur by MI6 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated &om the 
calibration to evaluate the linearity of the c w e .  

A line stub was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

I \ W X  7.6 - 1 
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SOURCE 

I 
I 

cs-BBlI2 

THEOR 

OUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

6/8/92 

0.0 
1 .o 

36.0 
91 .o 

-1 .o -0.4 1 0.0 0.0 i 
I 41.0 2.0; 37.6 1 .a 
j 88.0 90.5 -0.8 
I 

i i -1.0 -0.81 0.0 -1.1 

i 

CORR COEFF I 0.9960 1 1 0.9996 

2. PROPANE LINE RECOVERY 

DATE 6/6/92 i DATE 6/8/92 
..I.." .......... ....... INST I.........-"....--....--" LINE %REC - ....... "."..".-."." :INST ..... " ...-. "...I LINE .I.-____.." %REC ............_ ".. 
BEFORE 88.0 88.0 100.0%! 92.3 92.3 100.0% 
AFTER 90.0 89.0 98.9%; 92.9 91.6 98.6% 

3. LINE BLANK 
6/6/92 6/8/92 

m .. ! ........................ . ..-........-.... . -...---.-... .--. .JP.!!!! ..----.. I.-- + "eE--" .-...-__.. 
BEFORE 0.0 
AFTER 1.4 1 1.1 

*Not performed 
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SOURCE cs-88112 

QUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

ANALYTE 6/6/92: DATE 6/8/92 

ethanol 
acetone 41.6: 
isopropanol 39.91 37.1 
dimethyl sulfide 9.1; 8.5 93.4%; 8.9 97.8% 
benzene 34.21 31.7 92.8%; 33.2 97.2% 
bromodichloromethane 18.81 17.8 94.7%! 17.7 94.1% 
dimethyl disulfide 33.91 31.4 92.5%i 31.2 92.0% 
toluene 28.71 26.7 92.8%! 27.4 95.5% 
ethyl benzene 24.91 23.4 93.8%! 22.9 91.7% 
m-xylene 49.81 46.8 94.0%i 45.2 90.8% 
0-xylene 25.01 23.8 95.l%! 22.4 89.4% 
cumene 21.9: 20.9 95.2%: 20.2 91.9% 
alpha-pinene 19.21 17.9 93.4%1 18.6 97.2% 
beta-pinene 19.21 17.9 93.0%! 17.2 89.4% 
3-carene 19.3j 17.6 91.4%! 16.4 84.9% 
p-cymene 19.61 18.0 91.9%: 16.5 84.2% 

2. PROPANE RESPONSE 

.................................... I .. .__." ..... 

THEOR i %REC : %REC ....................... ""1 .. .............................................................................................. " ..... " ""."" .............................. 
BEFORE 36.0; 37.8 105.0%! 38.0 105.6% 

3. METHANOL LINE RECOVERY 
6/6/92 6/8/92 

.. GC -.1--1-.- LINE " - %REC " IGC : """ LINE %REC 
BEFORE 10.6 11.3 106.6%! 10.4 10.0 96.2% 
AFTER 10.7 11.1 103.7%! 9.7 8.2 84.5% 

".._....."."._I ......... .................. ....................... ........................ .... "....."- ............ "."." _ ........ ". 

4. LINE BLANK 
.............. 1 [ FILE REF -___._-_______ .......... ................. ............................................ " .......................................................... " .................... ................................................. ......... " , " " 

BEFORE F6A2007 iF8A2005 
AFTER F8A2005 jF9A2005 

7.6.  - 3 
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CHAMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:09 Nor005 P.11 

POWER BOILERS - PROCESS OPERATINO CONDITIONS 

M i l 1 8  Sholdon M l l l  
s o u r c o ~  No.1 Pouor Boilor 
FIR1 s200 

Soureoa N 0 . 1  Powor BooLlmr 
Datoa 6-6-92 
BPN: E40 C I N I  EC22.OC21 

INPUT DATA Unit. nun 1 Run a Run 3 Avorag. 

Beginnlng T h o  
eoi1.r ryp. 
Pu.1 Typo 
Puol  t i r l n g  Roto 
Ereom A l r  
FUOI BTU c ~ n t o n t  
mol Moi.tw0 contont 

02 c o n c r n t r ~ t i o n  
CO2 c o n c o n t r ~ t l o n  
CO Conoontration 
602 cencon t ra t lon  
#OX ~ o n e o n t r a t i o n  

Sludgo Burning R A t O  
oludgo Soisturo Cantont 

PmLrdon D&A 

Sludgo ~ u r n l n g  

17120 l a :  is 19:U 
BCW TrAVOlLng erato 
Bark and Sludgo 0.00 

1Q(BN/hr 270 275 275 0.00 
8.2 1.6  7.6 0.00 

ETU/lb 4500.0 4500.0 4500.0 0.00 
a 50.000 50.000 50.000 0.00 

0.2 7.6 7.6 0.00 
0.00 
0.00 
0.00 
0.00 

l b / h r  0.00 
3 0.00 

.......................................... 

ye. or no NO no NO 



-~ - 
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Pual BtU Contont BZl)/lb 4500.0 4500.0 4500.0 0.00 1, 
002 Concantration 0.00 I 

O.OO I 

CHRMPION INT'L-EOHS ID:713-456-6940 OCT 0 6 ' 9 2  1 3 : 0 9  N o . 0 0 5  P.12 

POWER BOILERS - PROCESS OPERATING CONO$TIONS 

Mill: Shaldon Nil1 Sourca: No.1 Powar Boil.; 
So~reai No.1 Powor Boilor Data: 6-8-92 
FIN: 5200 EPNi E40 CINi PC72,ECll 

IMPU? DATA unit. Run 1 Run 2 Run 3 Avaraga 

Baginning Tim. 16115' 17124- 18822- 

h.1 TYP. Bark and Sludga 0.00 I 
?uol liring -to lUlBTU/hZ 2 6 1  2 6 1  215 0.00 
Excara Air t 9.0 9.0 10.0 0.00 

N o 1  Woirturo Content u 50.000 50.000 50.  000 0.00 
Emimrion Data -------------------------------------------- 

0 2  Concontration 9 9 10 0.00 

00 Concantration 0.00 
sol Concentration 0.00 

Sludga Burnlng Rata lbfhr 0.00 
8ludga Molatura Contont t 

Boilor Typo BCW Tcavaling drat. 

NOX Concantration 
Sludge Burnlnp p m  or no NO NO NO 

O.OO I 
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CHOMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:09 Nor005 P.13 

POWER BOILERS - PROCBSS OPEIUZINC CONDITIONS 

Mill: Sholdon M l l l  Soureo: NO.1 P M r  Boilor 
SourCO: No.1 P o w t  Boilor Dater 6-8-92 
FIN: 5200 BPNt E40 CINI EC22,BcII 

INPUT DATA Unltr Run 1 Run 2 Run 3 Avorag. 

Eoplnnlng T h o  
Bollor Typo 
Puol Typo 
Fuol  ? ir lnp Rat. 
Bxcorr A l r  
mol BTU Contont 
Fuol  Xoirturo Contont 
rmlmmlon Data 

02 Concontratlon 
COI Concontratlon 
CO Concontration 
802 conoontratlon 
NO% concontration 

Sludgo Burnlng Rat. 
#ludge Xolrturo Contont 

mudgo Burnin9 

19819' 
BCH ~ r a v o l i n g  erato 
Bark and Sludpo 0.00 

mTU/hr  265 0.00 
a 9.7 0.00 

BTUllb 4500.0 0.00 
t 50.000 0.00 

9.7 0.00 
0.00 
0.00 
0.00 
0.00 

lb lhr  0.00 
s 0.00 

........................................... 

yo. or no NO 

PA90 2 7 . 7 .  - 3 23-Sap-92 



CHAMPION INT'L-EOHS ID:713-456-6940 I 
JAN 1 4 ' 9 3  12 :21  N0.006 P . 1 0  

POWER DOrLBRS - PROCESS OPBRRTING CONDITIONS 
I 

Xilli Sholdon Nil1 Source: No.1 Poumr n0i10r 
Sour~ar No.1 Power Boiler Date: 6-18-92 
FIN: 5200 

INPUT DATA Unite 

Boginning Tim. 
Boi ler  Type BCW Traveling ~ r a t o  
Fuol Typo Bark and Slud 0.00 ,I 
Fuel ricin9 Rat0 
Excoaa A i r  

tu01 Xoisturo Contont * 

EPN: E40 CXN: EC22,SC21 

I Run 1 Run 2 Run 3 Avorago 

l2:O 14:oo 

XnBTUlhr 206 221 0.00 

so. 000 50.000 0.00 

11.3 11.7 0.00 

11.3 11.7 
Fuol BTU Content BTU/lb 4500.0 4500.0 E: 1 

CO2 Concontration 0.00 1 
O . O O  I 

I 

Pmioalon Data ............................................. 
02 Concentration 

CQ Concentration 0.00 t 
0.00 SO2 Concmntration 

NQX Concentration 

61udgo Burning Rat. 
yes or no n Sludgo Burning 

lb/hr 0.00 
0.00 Sludge noiature Contont % 
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I 
I 

I 
"I 

I 
I 



'c 
I 
I 
I 
I 
I 
I] 
I 
I 
I 
I 
I1 

I 
I, 
I 
I 
I1 
I 
I 

CHRMPION INT'L-EOHS ID:713-456-6940 JRN 14 '93  12:21 NO..b06 P.09 

POWER BOILERS - PROCESS OPERATING CONDITIONS 
niilt Sholdon 11111 
source: No.1 Power Boiler 
FIN: 5200 

Sourcox No.1 Pow;  ~0i1.r 

EPNI E40 CINI EC21.OC21 
Dates 6-19-92 

INPUT DATA units Run 1 Run 2 Run 3 Avorage 

Beginning Tlms 
Boilor Typo 
m o l  Typa 
me1 ?iring Rate 
EXCOOO Air 
luol BTU Contont 
?uol Moisture Content 
Emismion Data 

02 Concontration 
-2 Concontration 
CO Concentration 
SO2 Concontration 
NOX Concontrbtion 

Sludgo Burning Rat0 
Sludgo noioture Content 

Sludgo Burning 

7x00 8 : 0 0  8x45 
BLW Travoling Grata 
Bark and Slud 0.00 

0.00 
n/a 0.00 

MBTU/hr 234 234 
9.8 9.8 n/. 

BTU/lb 0.00 
k 50.000 50.000 50.000 0.00 

9.8 9 . 8  n/* 0.00 
.......................................... 

0.00 
0.00 
0.00 
0.00 

lb/hr 0.00 
t 0.00 

yon or no n 
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CHAMPION INT'L-EOHS ID:713-456-6940 JAN 29'93 10:19 No.001 P.03 

POWER BOILERS - PROCESS OPENLTING CONOITIONS 
X i l l r  Sheldon Nil1 SOUICO: N0.l Power Bcilor 
SOU~CO: No.1 Pouor Sollar Dater 8-20-92 
rm: 5200 EPN: E40 CIN: EC22,ECZl 

INPUT DATA Unito Run 1 Run 2 Run 3 Averagm 

Beginning Tiam U t 2  1610 
Boilmr Typo BLW traveling Grate 
h.1 Typo Bark and 8ludpo 0.00 
?uol ?iring lutm WBTU/hr 301 230 0.00 
Oxcooo Air % 7 . 0  . 9.4 0.00 
Fuol BTU Contont BTU/lb 4500.0 4500.0 0.00 
m a l  Moimturo Content 50.000 50.000 0.00  
Emhoion Data .......................................... 

02 Cohcentration 7.8 8 .3  0.00 
002 Concontration 0.00 
CO ConcantratLon 0.00 
SO2 Concontration 0.00 
NOX Concontratlon 0.00 

BludgO Burning RAtO lb/hr 0.00 
Sludgo Xoioturm Contont 8 0.00 

Sludge Burning yes or no 

-. 

I 
I 

11 
I 
I 
I Run WID conduotod without condansato in the scrubber water. 

I 

I 
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EXECUTIVE SUMMARY 

This volume of the report presents the results of the sources tested at the Inland-Orange 
mill in Orange, Texas. Volume 1 describes the objectives of the study, methodology used 10 
collect the data, and the quality control results which are applicable to the entire sNdy at the 
five mills. A copy of the project work plan is also included as an Appendix to Volume 1. 

The table on the following page summarizes the sources tested for the various parameters. 
The testing was conducted during the time period of 8 July through 24 July by a WFSTON 
test team led by Mr. Gary Lloyd. Mr. Tom Noble of Inland-Orange was responsible for 
collection of process operating data and coordination of testing activities with mill operations. 

Data is presented by source as sections in this volume. Each section includes a brief 
narrative SOURCE SUMMARY, a tabular SUMMARY OF RESULTS. a graphic THC 
TREND PLOT (if applicable), and exhibits for all source data, quality control data and process 
operating conditions. Supporting data (chromatograms, calibration data, field data sheets, etc.) 
will remain on file for a period of three years. 
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SECTION 1 

LIME KILN WITH NCGs 

(IO-LW1) 

Section 1.1 Emission Test Results - VOC 

Section 1.2 Emission Test Results - VOST 

Section 1.3 Quality Control Results 

Section 1.4 Process Operating Data 



SECTION 1 
LIME KILN WITH NCGs 

(IO-LWl) 

The Lime Kiln with NCGs was tested on two different days for volatile organic 
compounds by Methods 25A, 16, 18 and VOST. 

Total Hvdrocarbons (MZSA) 

Figures 1.1, 1.2, and 1.3 present the THC trends for the test periods on 7/15/92 and 
7/21/92. After two hours the testing period on 7/15/92 was interrupted to allow the process 
to come back up to full load. Total hydrocarbon concentrntions were 20 to 30 ppm on both 
days with trends following the rise and fall of the mud load. 

Volatile Organic ComDounds (M16 and M18) 

Table 1.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 1.1 is a tabulation of the data The volumetric flow was measured during 
sampling with a pitot N~C.  The reduced sulfur compounds detected were hydrogen sulfide 
(approximately 0.8 lbm)  and methyl mercaptan (detection limit). The reduced sulfur 
compounds detected. Methanol waa the only compound of the Method 18 target list at 
concentrations above the detection limit. Percentage unknowns were unusually high in run I 
on 7/15/92 and in all NI~S on 7/21/92. Retention times shifted on 7/21/92 but chromatograms 
showed a consistent peak pattern. 

Volatile Ornanic SamDlinn Train CVOST) 

Table 1.2 summarizes the result of the VOST sample collected on 7/21/92. Section 1.2 
tabulates the results for target compounds and tentatively identified compounds (TIC). A high 
level VOST analysis was performed which showed both acetone and benzene present in the 
3-4 ppm range. These compounds were not detected by Method 18 analysis. 

VOC Oualitv Control Rcsultp 

The VOC quality conml data an tabulated in Section 1.3. An explanation of the data 
is included in the section. Quality control results for other parameten are included with the 
data summary in the section referenced. 

Process DescriDtion and ODerating Conditions 

Section 1.4 includes the process operating data as recorded and provided by mill 
p e n o ~ e l .  Process data were not given for all run times. The data with the closest run time 
was used. 
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TABLE 1.1 SUMMARY OF VOC RESULTS 

Mill: INLAND-ORANGE 
source code: IO-LWI 

Source: Lime Kiln with NCOj 
TCS Dates: 1/15/92 7nm 

m P-LIMK CIN: C-28. C-29 EPN 11 
DL - - 

Volumetric Flow Dot. 
Stack Tempmhue, "P 
Volumetric Flow Rate. xlo' DSCFM 17.1 17.1 17.1 

Hydrogen d d e  0.1 
Mew1 memaptan 0.1 
DimehyI sultlde ND ND ND 0.1 
Carbon disulw ND ND ND 0.1 
Dimethyl disulIidc ND ND N D .  0.1 

Metbod 18 Data, Ibhr 
0.3 Mehand ND 

Etbawl ND ND '' ND 0.1 
Acetone ND ND ND 0.1 
2-Ropaool ND ND ND 0. I 
2-Butaooa ND ND ND 0.2 
ChIOrofom ND ND ND 0.5 
Be- ND ND ND 0.2 
B r o m o d i c b l o m h m  ND ND ND 0.7 
Toluene ND ND ND 0.2 
Ethyl benzene ND ND ND 0.2 
m-. pxyleoe ND ND ND 0.2 
0-xylene ND ND ND 0.2 
CUmelK ND ND ND 0.3 
alpha-Pkrm ND ND ND 0.3 
kca-Pkn? ND ND ND 0.3 
3-carrm ND ND ND 0.3 
Tu~a=(UnrrpeciBed) ND ND ND 0.3 

ND ND ND 0.3 

. .. . . 
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TABLE 1.2 SUMMARY OF VOST RESULTS 

Mill: INLAND-ORANGE Source: Lime KiIn with NCG 
sounxcodc: lOLK/l Test Dates: 7/21/912 
FIN: P - r n  EPN. 11 CIN: C-28. C-29 

Voltimetrlc Flow Data 

Stack Tempemhue, O F  

Roducdw Rate, T C a O b  12.3 

0.136 

3.983 

Carbon Disulfide 0.020 

0.018 

O.OO0 

0.01 I 

4.454 

Tolue~c 0.069 

S- 0.001 

1 - 6  



Section 1.1 Emission Test Results - VOC 



EMISSION TEST RESULTS - VOC 
Mill: INLAND -ORANGE Source: Lime Kiln with NCGs FIN: P-LIMK 
Source Code: IO-LKII Date: 7/15/92 EPN: 11 CIN: C-28, C-29 

Run I Run 2 . Run3 Average 

CALCULATED RESULTS 
Beginning Time 1316 1416 1816 
Flow Data 

Slack Temperature. "F 170 I70 
Moisture Content. R 41.0 41.0 

Carbon Dioxide Concenlration. R 16.0 16.0 

Volumetric Flow Rate, x10-3 DSCFM 17. I 17.1 

Oxygen Concentration, 96 8.0 8.0 

Volumetric Flow Rate, x10-3 ACFM 34.5 34.5 

Process Operating Conditions 
Production Rate, 7 CaOhr 

Hydrogen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate, l bh r  

Concentration. ppmvd 
Emission Rate, Ihhr 

Concentration, ppmvd 
Emission Rate, Ih/hr 

Concentration. ppmvd 
Emission Rate. Ihhr 

Concentration. ppmvd 
Emission Rate, Ibh r  

Methyl mercaptan 

Dimethyl sullide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 

Methyl mercaptan 

Ethnnol 

Acetone 

2-Ropannl 

10.6 

9. I 
0.8 

0.9 
0. I 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

9.8 
0.8 

0.8 * 
0.1 * 

0.3 * 
0.1 * 

0.8 * 

10.6 

8.1 
0.7 

0.9 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

12.5 
1.1 

10.6 

7.8 
0.7 

0.9 
0. I 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

9.3 
0.8 

10.6 

8.3 
0.8 

0.9 
0. I 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

10.6 
0.9 

0.8 * 0.8 * 0.8 * 
0.1 * 0.1 * 0.1 * 

0.8 * 0.8 * 0.8 * 
0.1 * 0.1 0.1 * 

0.8 * 0.8 0.8 * 
Emission Rate. lhlhr 0.1 * 0.1 * 0.1 * 0.1 * 

1.1  - 1 
On0 or mure values WCIC leu than the dcleclion limit. Pags2of I6 EILKXLS 12/IJ/P? 



EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: Lime Kiln with NCGs FIN: P-LIMK 
Source Code: IO-LKII Date: 7/15/92 EPN: 11 CIN: C-28. c-29 1 

I 
Run I Bun 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, l b h r  

Concentration, ppmvd 
Emission Rate, Ihhr 

Concentration. ppmvd 
Emission Rate. I h h r  

Concentration, ppmvd 
Emission Rate, I b h r  

Bromodichloromethane 
Concentration, ppmvd 
Emission Rate, I b h r  

Concentration, ppmvd 
Emission Rate, lhhr 

Concentration, ppmvd 
Emission Rate, l b h r  

Concentration. ppmvd 
Emission Rate. I b h r  

Concentration, ppmvd 
Emission Rata, Ih/hr 

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration, ppmvd 
Emission Rate, I b h r  

Concentration, ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate, I h h r  

Concentration. ppmvd 
Emission Rate, l h h r  

Terpenes (Unspecified) 
Concentration, ppmvd 

2-Butnnone 

Chlorofonn 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl  benzene 

m-, p-Xylene 

o-Xylene 

Cumene 

alpha-Pinene 

betn-Pinene 

3-Carene 

0.8 * 
0.2  * 

- 1.7 * 
0.5 

0.8 
0 .2  * 

1.7 * 
0.7 * 

0.8 * 
0.2 * 

0.8 * 
0.2  * 

0.8 * 
0.2 * 

0.8 * 
0.2  * 

0.8 * 
0.3 * 

0.8 * 
0.3 * 

0.8 * 
0.3 * 

0.8 * 
0.3 * 

0.8 * 

0.8 * 
0.2 * 

1.7 * 
0.5 * 

0.8 * 
0.2 * 

1.7 * 
0.7 * 

0.8 * 
0.2 * 

0.8 
0.2 * 

0.8 * 
0.2 * 

0.8 * 
0.2 * 

0.8 * 
0.3 * 

0.8 * 
0.3 * 

0.8 * 
0.3 * 

0.8 * 
0.3 * 

0.8 * 

0.8 * 
0.2 * 

1.7 * 
0.5 

0.8 * 
0.2 * 

1.7 * 
0.7 * 

0.8 * 
0.2 

0.8 * 
0.2  * 

0.8 * 
0.2 * 

0.8 * 
0.2 * 

0.8 * 
0.3 * 

0.8 
0.3 * 

0.8 * 
0.3 * 

0.8 
0.3 * 

0.8 * 

o'2 1.7 * I 
0.5 * 

0.8 * 
0.2 * 

1.7 I 
1 

0.7 

0.8 
0.2 

0.8 * 
0.2 * 

0.8 * 1, 
0.8 * I' 
0.8 I 

0.2 * 

0.2 * 

0.3 * 

0.3 * 

0.8 ' 
0.3 

0.3 

Emission Rate,-lb/hr 0.3 * 0.3 * 0.3 
0.8 * 
0.3 * 

One or iiiore Y ~ I Y C I  were lera lhnn the detection l imit .  1.1 - 2 



EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: Lime Kiln with NCGs FIN: P-LIMK 
Source Code: IO-LKII Date: 7/15/92 EPN: I 1  CIN: C-28, C-29 

Run I Run 2 Run 3 Averaga 

p-Cymene 
Concentration, ppmvd 0.8 * 0.8 0.8 * 0.8 * 
Emission Rate, Ibhr 0.3 * 0.3 * 0.3 * 0.3 * 

Knowns us Carbon 

Unknowns us Carbon 

sum MI8 us Carhnn, Ib/hr 0.3 0.3 0.2 0.3 

Concentration, ppmvd 8. I 9.8 7.5 8.5 

Concentmtion. ppmvd I .7 0.7 0.0 0.8 

Unknown Compounds % of Total 17.2% 6.5% 0.0% 7.9% 
Method 25A Data 

Total Hydrocarbons 
Concentration. ppmvd as C 49.8 56.3 56. I 54. I 
Emission Rate. lhlhr ac C 1.6 1.8 1.8 1.7 

COMMENTS : 

Mdhod 18 mn 3 injection took place during Method 2SA mn 2 tiine. 

Ons 01 more values were leu lhan the deicetion limit. 1.1 - 3 



EMISSION TEST RESULTS - VOC t 
I 

CALCULATED RESULTS I 
P 

7.0 I 

Mill: INLAND - ORANGE Source: Lime Kiln with NCGs FIN: P-LIMK 
source code: IO-LKII Date: 7/21/92 EPN: I 1  CIN: C-28. C-29 

Run 1 Run 2 Run 3 Average 

Beginning Time loo8 I108 1208 
Flow Data 

Stack Temperature. "F I71 171 
Moisture Content. 96 42.0 . 42.0 
Oxygen Concentration. 96 7.0 
Carbon Dioxide Concentration, R 17.0 17.0 
Volumetric Flow Rate. x10-3 ACFM 35.1 35. I 
Volumetric Flow Rate. ~10 .3  DSCFM 17.1 

Process Operating Conditions 
Production Rate, T CaOlhr 

Hydrogen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rata, lblhr 

Concentration, ppmvd 
Emission Rata, lhlhr 

Concentration, ppmvd 
Emission Rate. Ihlhr 

Concentration. ppmvd 
Emission Rate. Ih/hr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method IS Data 
Methanol 

Concentration. ppmvd 
Emission Rate, Ihlhr 

Concentration. ppmvd 
Emission Rate, Ihhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Methyl mercaptan 

Ethanol 

Acetone 

2-Ropnnol 

12.3 

9.2 
0.8 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

10.0 
0.9 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

9.2 8.7 9.0 
0.8 0.8 

0.5 * 0.5 * 0.3 
0.1 0.1 * 

0.5 * 0.5 * 0.5 

O.I * I 0.1 * 0.1 * 
~- 

0.5 * 0.5 * 0.5 * 
O.' * .I. 0.1 * 0.1 * 

0.5 * 0.5 * 0.5 * 

0.5 
7.1 3.4 * 
0.6 0.3 * 

0.9 * 0.9 * 0.9 * 
0.1 0.1 0.1 * I 
0.9 * 0.9 
0.1 * 0.1 * 

Concentration, ppmvd 0.9 * 0.9 * 0.9 * 
Emission Rate. lhlhr 0.1 * 0.1 * 0.1 

1 Page 6 of16 ElLK.XLS 12/15/9? 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: Lime Kiln with NCGs FIN: P-LIMK 
Source Code: IO-LKII Date: 7/21/92 EPN: I 1  CIN: C-28, C-29 

~~~~~ 

Run  I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration, ppmvd 
Emission Rate. Ihhr  

Concentration. ppmvd 
Emission Rate, Ihhr 

Concentration, ppmvd 
Emission Rate, lhlhr 

Bmmodichlornmethnne 
Concentration. ppmvd 
Emission Rate, Ih/hr 

Concentration, ppmvd 
Emission Rate. Ih/hr 

Concentration. ppmvd 
Emission Rate, Ihhr  

Concentration. ppmvd 
Emission Rate. Ihhr  

Concentration. ppmvd 
Emission Rata. Ih/hr 

Concentration. ppmvd 
Emission Rate, lhhr  

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration. ppmvd 
Emission Rate, lbhr 

Concentration, ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 
Emission Rate, Ibhr 

Terpenes (Unspecified) 

2-Buhnone 

Chlomfonn 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl henzene 

m-, p-Xylene 

o-Xylene 

Cumene 

ulphu-Pinene 

betn-Pinene 

3-Cnrene 

0.9 * 
0.2 * 

1.7 * 
0.5 * 

0.9 * 
0.2 * 

1.7 * 
0.8 * 

0.9 * 
0.2 * 

0.9 * 
0.2 * 

0.9 * 
0.2 * 

0.9 
0.2 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 
0.3 * 

0.9 * 
0.3 * 

Concentration. mmvd 0.9 * 

0.9 * 
0.2 * 

1.7 * 
0.5 * 

0.9 * 
0.2 * 

1.7 
0.8 * 

0.9 
0.2 * 

0.9 * 
0.2 * 

0.9 * 
0.2 * 

0.9 * 
0.2 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 
0.3 * 

0.9 * 

0.9 * 
0.2 

1.7 
0.5 * 

0.9 * 
0.2 * 

1.7 * 
0.8 * 

0.9 * 
0.2 * 

0.9 * 
0.2 * 

0.9 * 
0.2 * 

0.9 * 
0.2 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 

0.9 * 
0.2 * 

1.7 * 
0.5 

0.9 * 
0.2 * 

1.7 * 
0.8 * 

0.9 * 
0.2 * 

0.9 * 
0.2 * 

0.9 * 
0.2 * 

0.9 * 
0.2 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * .. ... 
Emission Rats, lhlhr 0.3 * 0.3 0.3 * 0.3 * - 



EMISSION TEST RESULTS - VOC 
source Code: IO-LKII Date: 7/21/92 EPN: l l  CIN: c-28, c-29 

I 
I 

p-Cymene I 
0.3 0 

I 

Mill: INLAND - ORANGE Source: Lime Kiln with NCGs FIN: P-LIMK 

- 
Run I Run 2 Run 3 Average 

Concentration. ppmvd 0.9 * 0.9 * 0.9 0.9 * 
Enussion Rate. lhlhr 0.3 * 0.3 * 0.3 * 

h o w n s  ar Curhnn 

Unknowm LIS Curbon 
Concentration, ppmvd 14.7 7.5 7.1 9.7 

Concentration. ppmvd 3.8 2.2 7.4 4.5 
Sum MI8 IIS Cnrhon, lhlhr 0.6 0.3 0.5 0.5 
Unknown Compounds % of Totol 20.6% 22.3% 51.2% 31.3% 

Total Hydroeurhons 
Method 25A Data 

Concentration, ppmvd as C 49. I 46.9 44.1 46.9 
Emission Rate. lhlhr as C 1.6 1.5 1.4 1.5 

COMMENTS : 

Muhod 18 N n  3 injection took phcc during Method ?SA run 2 h e .  

Om or morc values w e e  le- than he dciectiun limit. 1.1 - 7 
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Section 1.2 Emission Test Results - VOST 
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EMISSION TEST RESULTS - VOST 

Mil INLAND -ORANGE Source: Lime Kiln with NCGs 
Source Code: IO-LKII EPN: II FIN: P-LIMK CIN: 28.C-29 

HIGH-LEVEL VOST 
d 

Date: 7/21/92 
Compound LKII-T LKII-TC LKII-C Total IO-LWI Conc. 

( a d  (Pk9 ( P m  Pg ( p g l d )  (ppm) 

TARGET COMPOUNDS 
Chloromethane 
Bromomelhane 0.67 0.03 2.96 0.001 
Vinyl Chloride 
Methylene Chloride 0.730 2.071 44.03 4.69 482.46 0.136 
Acetone 53.707 27.238 296.01 93.67 9627.28 3.983 
Carbon Disulfide . 0.616 0.62 63.31 0.020 
Chloroform 
A c ro I e i n 9.39 0.40 41.50 0.018 
Dibromomelhane 0.49 0.02 2.17 O.Oo0 
Dimethyl disulfide 
Dimethyl sultide 
n-Hexane 
2-Butanone (MEK) 7. I 5  0.31 31.60 0.011 
Benzene 140.805 140.81 14471.22 4.454 
Toluene 2.483 2.21 2.58 264.96 0.069 
Styrene 0.60 0.03 2.65 0.001 
A-Pinene 
8-Pinene 

TENTATIVELY 
IDENTIFIED CMPDS. 

Siloxane/Silane 1042.020 284.088 962.22 1367.48 140543.01 
Sulfur Dioxide 6.44 0.28 28.46 
Pinene-relared compounds 
Subsr'd HC 
Cyclic HC 
Acidic Ester 

SURROGATE STDS 
(% Recovery) 

Toluene48 184.4 147.5 116.0 
I ,2-Dichloroethule-d4 86.0 104.2 86.9 
Benzme46 120.0 125.8 115.0 

NOTES: 
-T=Tenax Air Volume = 0.00973 cum. 
-TC=TenaxICharcoal 
-C = Condensate Condensate Vol. 43.0 mL 

1.2 - 1 P a p 2 0 1 2  IovosR.xLs I t l l . ( / v ?  



Tr iangtm Labora tor iaa  of RTP, Inc. FILE I I M E :  0C203 SMPLE IG: IO-LKl-lVOST-0721-3A 

Durham, IK 27713 DATE: 08/25/92 AllALVSIS DATE: . 01/31/92' 

Tmlmpnma: (919) 544-5729 T L I  PROJ I: 21509 

801 cap ico la  D r i w a  RP FILE: 0C198 T L I  I O :  58. 118.11 

1 8roooshloronmthanm 
2 Chlorommthana 
3 Brmcaathanm 
4 V l n y l  Chloridm 
5 C h l o r W t h M a  
8 Mmthylanm c n l o r i d m  
7 A e m t c l u  
8 C a M  O i S u l C l d m  

8 1,l-DiChlorO.th.na 
10 l,l-D1chlormthan. 
11 t r M l - l . 2 - O l C h 1 o r ~ t h a M  
12 Chloroform 
13 1,2-Oich1ormthanm 
43 Trich10r0T1UOromathanm 
47 cla-1.Z-Oicnlor0mthmna 

57 A l l y l  c h l o r i d m  

82 Dimmthyl d i a u l f l d a  

63 Oimmthyl au l f idm 
85 IodmaChanm 
88 Iswctanm 
88 l m r t - B u t y l  nmthy l  a t h e r  
89 V i n y l  8ronidm 
70 n-NwMa 

14 1.4-Difluorobenren. 
15 2-Butanonm 

18 l , l , l - T r i c n l o r o m t n m m  
17 Carbon Tmtrachlor iam 
18 Vtny l  Ace:aem 
19 0romodicnlormmthanm 
20 1 , 2 - D l c h l o r o p r o p a ~  
21 ~ l a - l . 3 - D l ~ h l o r 0 p r o ~ m n a  
22 Tr ich lo romthmm 
23 0 i b r m o c h l o r a a t h . n  
24 1,1 ,2-Tr ich lo rwthanm 
25 Emnzmnm 
28 t r a n l - l , 3 - O i c h l o r ~ ~ ~  
27 IWomoTom 
5 4  1 , 4 - D l c h l o r o - 2 - b u t a ~  
80 OibT-mthMa 

28 C h l o r o b a n z m ~ - a 5  
29 4 - M a t h y l - 2 - P a n t ~ o n a  

31 Tatrachloromthanm 
33 T O l W M  
34 Chlorobanzanm 
35 tthylbmnxmnm 
38 S t y r a m  
37 o-xylonm 

30 2-HmxMonm 

0 .495 
0 .927 
0 . 508 
0 .737 

73 2.870 
920 , 4 6 0  

0 4.959 
0 1.727 
0 5.348 
0 2.590 
0 6.093 
0 2.878 
0 1.099 

0 3.284 
0 1.382 

0 5 . 2 4 5  

0 1.814 

0 3.230 
0 10.518 
0 4.492 
0 1 .1S7  
0 2.594 

2730 

0 ,022 
0 , 551  
0 ,493 
0 .543 
0 .e31 
0 .589 
0 ,818 

0 .488 
0 .458 
0 .300 

32134 1.045 

0 .559 
0 ,225 
0 .087 
0 .221 

2777 
0 ,200 
0 ,182 
0 ,292 

316 .573 

0 ,898 

0 ,425 
0 , 680  
0 , 1 5 1  

1 .2  - 1 

0 1  
0 1  
0 1  
0 1  

857 1 

800 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

0 1  

0 1  

0 1  

0 1  

0 1  
0 1  
0 1  
0 1  
0 1  

1000 14 

0 14 

G 14 

0 14 

0 14 
0 14 
0 14 
0 14 
0 14 
0 14 

0 14 
935 14 

0 14 

0 14 

0 14 
0 14 

1472 20 
0 28 
0 28 
0 28 

1229 20 
0 28 
0 28 
0 28 
0 28 

_- ~ 

1.085 IID 
.s79 110 

1.050 NO 

.729 tI0 

.730 E 
53.707 D 

. l o 9  110 

.311 HD 

. 100 llD 

.207 IID 

.088 1ID 

.res I40 

. 185 llD 

.s94 I10 

,102 110 

.296 110 

. 188 llD 

.051 IID 

. 120 IID 

.201 no 

. 4 0 4  nD 

.207 ND 

IS 
4.190 110 

. 108 IID 

. 188 I10 

. l a 9  ll0 

.145 NO - 
,181 OD 
. 149 110 

.100 ND 

.201 tID 

.305 IID 
140.805 E . 184 IID 

.408 NO 
1.055 IID 

. 4 1 4  NO 

19 La4 
.449 WD 

. s s s  nD 
,300 ND 

2.403 E 
.129 NO 

.212 l lD 

.138 PI0 

. 198 I ID 

5 
5 
5 
5 

.5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

5 
5 

5 
5 

5 
5 
5 

5 

5 
5 
5 
5 
5 
5 
5 
5 

5 

5 
5 
5 
5 
5 

5 
5 
5 

5 
5 
5 
5 
5 

~- 



T r i a n g l a  Labora tor ian  of RTP. Inc. FILE IIPJIE: 8C203 SAHPLE 10: IO-LKl-lVOST-J721-3A T 

801 C a o i t o l a  Or iva  R f  FILE: BCl98 TLX Io: 58.118.11 
OurhM. 14C 21113 DATE: 08/25/92 AIMLYSIS DATE: 07/31/92 
Tmlaohona: ( g i g )  544-5129 T L I  PROJ I: 21509 

M E T H O D  8 2 4 O - - H X G H  L E V E L  V O S T  P U A t i T I T A T I O l l  R E P O R T  
:iii:-=ii:ii.....iii-------ii--iiii.....~:=~~=:=~==~~==~=~=~=~~========~=~~~~~=~=======~===~:~~==~=~~=~==~~== 

NAME AREA RF SCAN ISID U T ,  Ug CODE QUAN LIMIT ............................................................................................................. 
38 m-/p-Xylana 0 . 4 0 2  0 28 .224 NO 5 
4 9  1,2 Oich lorobanrana 0 , 3 3 4  0 28 ,210 no 5 
50 l . 2 . 3 - T r i c h l o r 0 o r 0 o u m  0 .154 0 28 .so3 110 5 
51 1.3 Oichlorobanzana 0 ,520 0 28 .113 NO 5 
53 1.1 Oicn lorobanrana 0 .403 0 28 ,223 NO 5 
58 A-Pinana 0 ,895 0 28 .130 NO 5 
58 8-Pinana 0 .'I48 0 20 ,121 NO 5 
59 Cumma (i¶aoroDylbanzana) 0 .e94 0 28 . 101 110 5 
84 E t h y l  mathacry la ta  0 .298 0 28 .304 140 5 
87 P-Cymam 0 . 935  0 28 .098 NO 5 

1.2 - 3 



SAMPLE I O :  I O - L K l - l V 0 9 T - 0 7 2 1 - 3 A  T TRIAIIOLC LAAORATORIES O f  RTP, I N C .  F I L E  NPME: 8 C 2 0 3  

Durham.  NC 2 7 7 1 3  T L I  PROJ S '  2 1 5 0 9  A N 4 L v S I S  DATE: 0 7 / 3 1 / 9 2  
T 8 1 8 p h O n 8 :  ( 9 1 9 )  S 4 4 - 5 7 2 9  

801 C a o i t o l a  O r i v 8  DATE: 0 8 / 1 3 / $ 2  T L I  I D :  58. 118 .11  

INTERNAL STANDARD I S  SCAN 13 AREA I S  IO 

0 5 7  3538 1 

1000 7 3 4 9  1 4  
1 4 7 2  11018 28 

1.2 - 4 



1 B r m a h l o r o m m t h a w  
2 C h l o r M t h u m  
3 8r-thaw 
4 V i n y l  Chloride 

8 Mmthylmm Chlorido 
7 A C m t O M  
8 Carbon O imu l f i do  
9 1 . 1 - O i c h l o r w t h w  

10 1.1-Dichloromthaw 
11 t r M s - i . 2 - D i c h l o r w t h m w  
12 C h l o r o f o n  
13 1 . 2 - D i c h l o r w t h u m  
43 Tr ich lorof1WrQ.thaw 

5 ChlorwthUN 

47 C ~ S - l . 2 - D i C h l Q ~ t h W  
57 A l l y l  c h l o r i d o  
82 Dimethyl  diwlfim 
83 Dimethyl  mulfid. 
85 I - thMm 
88 I W Q C t M m  

88 Tmrt-Butyl  # thy1  m t h r  
8s v i n y l  Bronido 
70 n-HmxMm 

14 1,4-Difluorct.mnzm~ 
15 2-ButManm 
18 1 . 1 . 1 - T r i c h l a r w t h a w  
17 CarDan T a t r a c h l o r i b .  
18 V i n y l  Acmtatm 
19 BrQOd iCh lo rmmthMo 
20 1,2-OlchlorQprQpuN 
21 c i m - l , 3 - O i C h l O r o ~ ~ 0 p W  
22 l r i c h l o r w u H ( y  
23 D i b r m o c h l o r O l t h M D  
24 1 ,l,Z-Trichlam8thuu 
25 BrnX.W 

28 t r~10-1.3-Dichlorop- 
27 B r a o f o n  

80 DiDraaoUthMm 

28 Chlorob.nxmn-d5 
29 4 - Y . t h y l - 2 - P n t w r u  

31 T m t r a c k l o r w t h o w  

33 T o l u w  
34 Chlor00.nxmw 
3s EthylbOnxmw 
38 S t y r m w  
37 o - x y l a w  

54 1,4-Oichloro-P-buC~m 

30 z-nmunorn 

432 
0 
0 
0 
D 

191 
433 
105 

0 
0 
0 
D 
O 
0 
0 
0 
0 
0 
O 
D 
O 
0 
0 

2582 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3187 
0 
0 
0 
0 
D 
O 
0 
0 

860 1 

.495 0 1 
,927 0 1  
.SO8 0 1  
,737 0 1  

2.870 859 1 
. 480  805 1 

4.939 578 1 
1.727 0 1  
5.348 0 1 
2.590 0 1  
8.093 0 1  
2.878 0 1  
1.099 0 1  
3.284 D l  
1.382 0 1  
5.245 0 1 
1.814 0 1  
3.230 0 1 

10.518 0 1  
4.492 0 1  
1.157 0 1  
2.594 0 1  

1004 1 4  

.022 0 1 4  

.551 0 14 

.493 0 1 4  

. 5 4 3  0 14 

.E31 0 14 

.sa9 0 14 

.E l8  0 14 

.488 0 14 

.4S8 0 14 
-.300 0 14 
1.045 0 14 

*55s 0 14 
.225 0 14 
.087 0 1 4  
2 2 1  0 14 

1478 28 
.zoo 0 28 
. l e2  0 28 
.292 0 28 
.573 0 28 
.E98 0 21 
.425 0 21 
.E80 0 28 
, 4 5 4  0 21 

I S  
1.188 NO 

.E24 NO 
1.139 ND 

.7B$ NO 
2.071 e 

27.238 0 
.E l8  e 
.335 ND 
. lo8 ND 

.223 ND 

.095 ND 

.218 ND 
,527 ND 
.177 ND 
.425 NO 
.110 NO 
.319 ND 
.179 ND 
.OS5 NO 
.129 ND 
.500 ND 
.223 ND 

19 
4.48s IID 

.177 NO 

,198 ND 
.18D HD 
.155 ND 
.172 NO 
. 1 5 1  ND 
.ZOO ND 
. Z l 4  ND 

.325 NO 

.OB3 ND 

.174 ND 

.433 ND 
1.125 No 

.442 NO 

IS 
.394 NO 
.487 NO 
.270 NO 
.138 NO 
.113 NO 
.188 NO 
.(PO ND 
.174 ND 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 

5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 

5 

5 
5 
5 

5 
5 
5 

5 
5 

5 

5 
5 

1 . 2  - 5 



1001 2.225 937 1 13.02 0 
3815 1.133 934 1 4  lS.73 0 

' 4071 .871 1224 28 18.44 0 

104.7. 

125.8 
07 .S  

1 .2  - 6 



TRIAIIGLE LPEORATORIES OF RTP, INC.  F I L E  IlPnE: 8C21l SAMPLE I O :  IO-LK1-1VOT-0721-38  TC 
EO1 Capitol. Orivo DATE: 08/13/92 T L I  10: sa .  118.12 
Ournm. tdc 27713 T L I  PROJ * :  21SO9 ANALYSIS DATE: 08/03/02 
T*1.0horU: (9191 s 4 4 4 7 2 9  . .  

TENTATIVELY I D E N T I F I E D  COYFQUND REPORT 

881 7401 1 
1004 8004 14 
1478 11059 28 

1 . 2  - 7 



Tr tMg l .  L.Wrmtorimm of RTP. Ins. PILE NPJIE: AC9454 s w L e  ID: IO-LKl-lVO9T-0721-3C 

801 c w i t o h  orivm Rr m e :  A C ~ ~ O  T L I  10: 58.118.24 

TmlmpKul.: (919) 544-1729 T L I  PROJ I: 21509 ANALVSIS DATE: 07/28/92 

DILUTION FACTOR: 1 
M E T ~ O O  8 2 4 0  ~ U A N T I T A T I O N  R ~ P O R T  

OurhU, IK 27713 DATE : 08/12/92 s w L e  VOL: .005 L 

iDiii=iiii==Diiil::i===a====:a===,,,=~========:~=*=======:=:======:======::==:~===~========,,==::=====:::* 

NPME AREA RF scm ISID CONC, US/L cooe aunt1 LIMIT .......................................................................................................... 
1 8rQOShloroaeth.rU 2448 781 1 I S  
2 Chlorathanm 0 2.138 0 1  . l S  NO 10 
3 8romommthMm 58 1.702 312 1 .e7 e 10 
4 v i n y l  C h l O r i d m  0 2.383 0 1  .17 NO 10 
5 C h l o r a t h M m  0 1.578 0 1  .28 NO 10 
8 Y . t h y l W U  Chlor idm 4910 2.278 585 1 44.03 0 10 
7 k m t m  24129 1.885 528 1 298.01 c 10 
8 Carbon O i m u l f i d m  0 8.283 0 1  .07 NO 10 
9 1 , l -O ich lo rwthmnm 0 2.001 0 1  .20 NO 10 

10 ~ . 1 - 0 1 C h l O r 0 . t h m n m  0 4.708 0 1  .09 NO 10 
11 t r M m - l r 2 - D 1 c h l 0 r ~ t h n m  0 2.432 0 1  .17 NO 10 
12 Ch loro form 0 4.473 0 1  .09 NO 10 
13 1 . 2 - 0 i c h l o r a t h M m  0 3.804 0 1  .ll NO 10 
43 T r i c h l o r o f 1 w r a t h . m  0 1.873 0 1  .24 NO 10 
45 kmlm in  249 .541 495 1 B.38 E 10 
48 krylmitrilm 0 .942 0 1  .43 NO 10 
47 c im- l ,2 -Oich la ra thmtw 0 2.818 0 1  .18 NO 10 
52 1.3-Butmd1.n 0 2.898 0 1  .14 NO 10 
55 2 - C h l o m - l , 3 - ~ u t a d i m m  0 1.511 0 1  .27 NO 10 

1 0. 
80 O i B r ~ m t h L n  80 2.508 B87 1 . re  e 10 
81 D ich lo rod i f luorommthMm 0 3.033 0 1  .13 NO 10 
82 O i n t h y l  d i a u l f i d m  0 5.484 0 1  .07 NO 10 
83 D i n t h y 1  wlfida 0 2.718 0 1  .15 NO 10 
85 I o d o r t h M m  0 2.348 0 1  .17 NO 10 
88 IlOOCtM. 0 15.488 0 1  .03 NO 10 
88 T a r t - B u t y l  Mmthyl m t h m r  0 8.848 0 1  .08 NO 10 
89 V i n y l  B r w i d m  0 1.902 0 1  .21 NO 10 
70 n-HmxMm 0 5.071 0 1  .On NO 10 

57 A l l y l  chlorida 0 1.144 0 1  .38 NO 

14 1 , 4 - O i f 1 ~ 0 r o b . n i m ~  
15 2 - 8 u t ~ 0 ~  
18 l , l , l - T r i ~ l o r a t h . m  
17 Carbon T m t r a c h l o r i d .  
18 V i n y l  k m t a t m  
19 8 r m o d i c k l o r M 1 W  
20 l12-0 ich lorcer-  
21 c ia -1 .3 -0 i ch lo rop rop .n  
22 Tr i ch lo ro . thmm 
23 O i B r a a h l o r m m t h a n m  
24 l r l , 2 - T r i C h l o r a t h a m  
25 8anzmm 
28 trMm-l.3-Oich10ropr0panm 
27 B r a o f o m  
42 2 - C h l o r a t h y l v i n y l ~ t h r  
54 l , 4 - ~ i c h l o r o - 2 - B u t ~ ~  

28 ChloroBmnrmtw-d5 
29 4 -U . thy l -2 -Pmnt~onm 

11589 
151 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.091 

.e95 

. 858 
1.232 
.a05 
.712 

1.387 
.475 
.E42 
.592 

1.589 
.409 
. S O 8  
.320 
.3ez 

918 14 
785 14 

0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 

14871 1.000 1384 28 
0 .e90 o ze 

1 .2  - 8 

1s 

.12 NO 

.13 NO 

.07 NO 

.ll NO 

.ll NO 

.08 NO 

.18 NO 

.13 NO 

.15 NO 

.OS NO 

.21 NO 

.15 NO 

.27 NO 

.23 NO 

7.15 e 10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

I 

I 
8 
1 
I 
II 
II 
8 
I 
I 
I 
1 
I 
I 

IS 
. l o  NO 10 

1 



31 T o t r a c h l o r w t h o n  
32 1 .1 ,2 ,2 -To t raEn lo rw than  
33 Toluono 
34 Chlorobonxono 
35 e t h y l b o n z o w  
38 S t y r o w  
37 o-Xylono 
38 m-/p-Xylono 

4s 1.2 Oichlorobonxono 
50 1.2.3-Trichloropropano 
51 1.3 Dlchlorobonzono 
53 1.4 D t c h l o r o l o n x o M  
$8 A-Plnom 
58 B - P i M w  

¶9 Cumow ( i w p r o p y l t m z o m )  

87 P-Cymrn 

I, 
I 
U' 

84 E t h y l  mothacry la to 

0 
0 

822 
0 
0 

218 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

.a92 

.437 

.949 

.949 
1.075 

.718 
1.220 

,808 
1.457 
1.082 

.ea8 
1.118 
1.098 
1.401 
1.550 

2.029 
.e04 
2.052 

0 28 
0 28 
0 28 

1131 2E 
0 28 
0 28 

1500 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 

0 28 
0 28 
0 28 
0 28 

.10 NO 
, 15 NO 
.07 NO 

2.21 e 
.08 NO 

.09 NO 

.08 HD 

.05 NO 

.08 NO 

.10 ND 

.08 ND 

.08 NO 

. O S  NO 

.04 NO 

.03 ND 

.OE NO 

.03 NO 

.eo e 

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

10 
10 
10 
10 

1 .2  - 9 



TRIANOLE LABORATORIES OF INC. FILE NNE:  AC9454 SAMPLE ID:  IO-LKl-1VOST-0721-3C 
801 Caoitola D r i w  DATE: 06/13/92 T L I  I D :  58.116.24 

T*l.0hon*: (919) 544-5723 ANALYSIS DATE: 07/28/92 
Durham, NC 27713 TLI  PROJ L: PlS08 SAMPLE VOL : .oos L 

DILUTION FAcToa: i 

TENTATIVELY IDENTIFIEO CWWUND REPORT 
~ E . . . i . i i . D ~ ~ i ~ . 5 i . . ~ * ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ a 5 ~ ¶ ~ ~ ~ ~ ~ a ~ : ~ ~ ~ ~ * ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ : ~ : ~ ~  

N M E  acm AREA IS SCAN ;I I S  u(T CollC, up/L ...................................................................................................... 
SILOXANC\SILAME 881 448214 916 .2s 800.17 
SILOXUIC\SILANE 623 8368) 781 .25 197.53 
SILOXANE\SILANE 1344 70942 1364 .25 63.01 
SILOXAllE\SILAttE 796 199SO 701 .25 42.06 
SILOXANE\SILAJ+E 1136 31025 816 .2s 41.45 
UNKNWN S98 14464 781 .25 30.49 Y 
SILOXANE\SILANE 261 4459 781 .25 9.40 
SULFUR DIOXIDE 343 3057 701 .25 6.44 
SILOXANE\SILANE 1411 5700 1384 .25 4.61 
SILOXANC\SILANE 506 1513 781 .25 3.19 

761 23717 1 
916 37429 14 
1364 61802 28 

1 . 2  - 10 

I 
Ps 
I 
II 
I 
1 
n 



a 
I 
I 
1, 
I' 
U' 
I 
I 
I 
I 
I 
I 
I 
I 
1. 
I 
I 

Seaion 1.3 Quality Control Results 



I 
1 
I 
I 
I 
I 
I 
I 
I 
I l  
I 
I 
I 
I 
I 
I 
I 
I 
I 

QUALlTY CONTROL DATA ' 

The quality conaul results summarized on the following pages were collected before, 
during and after the VOC testing on the sou~ce. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission dam in light of the emission quality control. 

' 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25.4, and speciated volatile organic compounds by EPA 
Method 18. The following paragmphs summarize the normal quality control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrmrbon ITHC) bv M2SA 

Calibration was performed using ccd ied  propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The comlatibn 
coefficient is presented even though it is somewhat meaningless with so few data points. 

The percent error is the percent of span for the analyzer. 

A line studr was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. ZUO grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornaruc ' Comaounds bv M18 

The calibration C w C  was verified by analyzing a chcck standard containing a number of 
compounds. The pemm recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the chcck standard. 

A line study was performed by inmducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chranatograph was allowed to run for the duration of the analysis 
time, and the absence of peak8 was used to demonstrate a line blank. 

Total Reduced S u h r  bv Mlb 

A calibration curve was prepared from thrce standards generated from gravimeaicdy 
celtified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line s ~ d y  was performed by introducing hydrogen Suuide h air from a Tedlar bag at 
the probe tip and then W y  to the GC. The ratio of the two measured concentrations is 
prescmed as the pmmt ncovery. 

1.3 - 1 I:= 
(Ll WIVC I I  1992 



SOURCE 

QUALITV CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

CORR OOEFF 

1.3 1 . A  

7.6 -1 .c 
35.8 -0 .2  
94.3 0 . 1  

0.9997 

2. PROPANE LINE REmvEw 

DATE 711 Y92 i DATE 

IO-LW1 

7/21 192 
?Prn ..-....-- --.______ .. %ERR 

-0.1 -0.1 
6.5 2.7 

39.8 4.0 
92.9 -1.4 

0.9979 

7121 192 

3. LINE BLANK 
711 5/92 7/21 192 

* Not performed 

1.3 - 2 
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I 
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~ 

SOURCE IO-LW1 

QUALITY CONTROL SUMMARY 
METHOD 1 8  

1. CHECK STANDARD 

7/21/92 
KREC ' 

ANAL-€ 
_.______._.____..._....___._.__.____..._ PF?F ___.._. ;Re.'??.. _.._._. .....___ -..-iPP!!'..____..-._ ~ __..____ 

7/ 1 5/ 92 i DATE 
%REC 

THEOR :DATE 

ethanol 41 .Si 18.8 44.9%: 21.5756 51.4% 
acetone 33.q 23.3 69.5%; 20.2845 60.5% 
isopropanol 32.2; 29.8 92.7%; 31.6753 98.5% 
benzene 27.5; 29.5 107.3Voi 27.8523 101.1% 
bromodichloromethana 29.7 26.6 89.3%; 28.1252 94.5% 
toluena 23.2: 21 .8 94.1°hi 22.1951 95.8% 
athyl benzene 20.1 i 19.0 94.7%; 18.8658 93.9% 
m-xyleno 20.1 ; 19.9 99.4%; 19.451 3 96.9% 
o-xylene 20.2; 19.0 94.1%; 19.1923 95.2% 
cumene 17.7; 16.7 94.4%; 16.0189 90.5% 
alpha-pinene 15.4; 15.5 100.3V-j 14.781 6 95.7% 
beta-pinene 15.5; 15.3 98.3Voi 14.3978 92.8% 
3-carene 15.5; 22.7 145.8%: 13.2758 85.4% 
p-cymene 15.8: 13.2 83.7%; 12.869 81.6% 

2. PROPANE RESPONSE 

AFTER 36.0: 32.3 89.7%; 31 .l 86.4% 

7/21 /92 
3. METHANOL LINE RECOVERY 

711 5/92 

~~ 

* Not pertormod -will run a llnr blank before resumlng testlng. 

1.3 - 3 



SOURCE IO-LWl 

QUAL!- CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION 

ANAL-€ LO MED t i l  CORR .....-..-... .---... -..----...-- PR!? --...-. J?J?.2?- ..... - FIf?m.. .--- --. COEFF .._.__.._..._...._._....-. 
hydrogrn 8Ulfldr 1.7 4.3 10.6 0.9987 
mrthyi morcaptan 1 .e 3.9 9.8 0.9986 
dimethyl aulfido 2.2 5.5 13.7 0.9999 
c u b o n  diauMdo 0.7 1 .I 4.3 0.9989 
dlmathyl dirulfidr 0.9 2.4 5.9 0.9998 

7/15/92 

7/21 192 
hydrogrn 8Ulfidr 
mothy( morcaptan 
dimethyl aulnde 
carbon dlaulfldo 
dimrthyl disulfido 

2.2 3.2 8.2 0.9996 
2.0 2.8 7.6 0.99B6 
2.8 4.1 10.6 0.9999 
0.9 , 1.3 3.3 0.9999 
1.2 1 .a 4.8 0.9999 

1.3 - 4 

I 
B 
I 
0 
I 
I 
I 
I 

I 
I 
I 
I 
I 

a 

I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
B 
I 
I 
1 
I 
C 
1 
I 
I 
I 
I 
I 
I 

Section 1.4 Process Operating Data 



I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
e 
I 
I 
I 
I 
I 
I' 
I 

I 

1.4 - 1 



The lime kiln is a rotary kiln manufactured by Traylor and began 
operation in 1967. The kiln is 12 ft. in diameter and 260 ft. long. 
The kiln has a chain Section and is fired on natural gas. Non- 
condensable gases from the pulp mill (UEL and LEL) are burned in the 
kiln. The kiln produces 283 tonslday CaO (1,400 TPD of unbleached 
pulp). Fresh mill water is used in the kiln scrubber and dust chamber. 
Mill hot water is used at the lime mud filter. Hot water is obtained 
from the liquor coolers (heat exchangers) at the digesters. 

Particulate emissions are controlled with a scrubber disk 
(essentially a variable throat venturi). A precoat drum washer, which 
is io ft. long and also has a diameter of 10 ft., is used for mud 
washing. 

Reuresentative Process Conditions 

Production rate (tons lime (CaO)/hr): 7/13/92 15.5 
7 / 14/92 13.0 
7 / 15/92 10.6 
7 / 21/92 12.3 

.me1 typa and firing rata: Natural Gas firing rates not 
available 

stulton product: Not Available 

Bot and cold end temperaturee (dag F): Cold End Hot End 
7/13/92 768 2,312 

7/15/92 735 2 , 353 
7/21/92 753 2,425 

7/14/92 721 2,284 

oxygen content in the kiln ( 0 ) :  7/13/92 6.3 
7/14/92 4.9 
7/15/92 5.8 
7/21/92 5.4 

No data NO, levmls in vent gases at 0%‘ 02: 

Bolidr content of mud ( 0 ) :  

Sodium content of mud (%):  

Sulfide content of mud ( % I :  

7/13/92 74.4 
7/14/92 70.6 
7 / 15/92 69.6 

I 
I 
I 
B 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

7/21/92 69.4 

7/13 / 92 13.3 I 
I 

7/ 14 192 12.13 
7/15/92 12.2 
7/21/92 No Data 

‘I 
7/13/92 No Data 
7/14/92 No Data 
7 / 15/92 No Data 
7/21/92 0.25 

1.4 - la  I 
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LIME KILN - PROCESS OPERATING CONDITIONS 

Mill: INLAND-ORANGB source: LIME KILN WITH NCGs 
Source: IO-LK/I Date: JULY 15,1992 
FIN: e-LIW EPN: 11 CIN: c-28 AND c-29 

INPUT DATA Units Run 1 Run 2 Run 3 Average 

Beginning Time 1420 
Fuel Data ............................................. 

F u e l  Type gas or o i l  GAS 0.00 
Fuel Firing Rate GPU or CFU CPU 0.00 

Production Rate tons CaO/hr 10.6 0.00 
Solid Contents of Mud e 69.6 0.00 
NAZS Content e 0.00 
Soda Content % 12.19 0.00 
Hot End Temperature degree F 2353 0.00 
Cold End Temperature degree P 735 0.00 

Kiln Oxygen Content % 2.1 0.00 

Length ft 260.0 0.00 
Diameter ft 12.0 0.00 
Manufacturer TRAYLOR 
Particluate Control Device SCRUBBER 
Scrubber Water Uake-up Source 

............................................. Production Data 

NCG Burning yes or no YES 

............................................. Kiln DAta 

HILL WATER 
Scrubber Make-up Rate GPU 68 0.00 
Scrubber Presaure Drop GPU 14 in. W.C. UINIMUU 0.00 
Scrubber Recirculation Rate in. HZO 379GPU 0.00 

Carbon Dioxide e 0.00 

Carbon Monoxide PPU 0.00 

............................................. Emission Data 

oxygen e 5.84 0.00 

TRS (02 Concentration) PPU 5.17 0.00 
Nitrogen oxide PPU 0.00 
Sul f er Dioxide PPU 0.00 

page 1 1.4 - 2 28-Sep-92 



DIGESTERS - PROCESS OPERATING CONDITIONS 

H i l l :  I"D-ORANGE 
source: A - W  DIGESTER 
PIN: P-DIGA 

source r LIME KILN WITH NCGs 
D a t e r  JULY 15, 1992. 
EPN: 11 CINr C-21, C-36 - . 

C-28,C-29 
INPUT DATA U n i t  Run 1 Run 2 Run 3 A v e r a g e  

B e g i n n i n g  Time 
B a t c h  or  Continuoue 
Wood Species 

Production R a t e  
A c t i v e  A l k a l i  
Sul f  i d i t y  
T e m p e r a t u r e  
Pressure 
Kappa No. 
Kappa No. Heae. LOC. 

1300 
btch or  cont CONT 
SOPTWDOD 

8 by wt 
8 by w t  28.4 

degree P 306.0 

103.6 

ADT/day 950 

PSI0 287 

A" REFINER 

Page 1 1.4 - 3 
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DIGESTERS - PROCESS OPERATING CONDITIONS 

Mill: INLANO-ORANGE 
Source: 8-KAmR DIGESTER 
FIN: P-DIG8 

Source: LIME KILN WITH NCGS 
Date: JULY 15, 1992. 
EPN: 11 CIN: C-2 1, C-36 

c-28; c-29 
INPUT DATA Unit Run 1 Run 2 Run 3 Average 

Beginning Time 
Batch or Continuous 
Wood Species 

Production Rate 
Active Alkali 
Sulfidity 
Temperature 
Pressure 
Kappa No. 
Kappa No. Meas. LOC 

1300 
btch or cont CONT 
SOFTWOOD 
ADT/day 590 
0 by wt 
0 by wt 28.4 

degree P 308.0 
PSI0 293 

82 
8" REFINER 

1.4 - 4 
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LIME KILN - PROCESS OPERATING CONDITIONS 

n i i i :  1"D-ORANGE Source: LIME KILN W I T H  N C C s  
source: Io-Lx f I Date: JULY 21,1992 
FIN: P-Lila EPN: 11 CIN: C-28 AND C-29 

INPUT DATA Units  Run 1 Run 2 Run 3 Average 

Beginning Time 1100 1700 
Fuel Data ............................................ 

Fuel Type gas or  oil GAS GAS 0.00 
Fuel F i r i n g  R a t e  GPM or  CFU Cpn cFn 0.00 

Production Rate t o n s  CaOfhr 12.3 12.3 0.00 
s o l i d  Contents  of Mud 0 69.4 69.5 0.00 
N U S  Content 0 0.3 0.2 0.00 
soda Content 0 0.00 
Hot End Temperature degree F 2425.0 2429.0 0.00 
cold End Tempera tu re  degree F 753.0 774.0 0.00 

K i l n  Oxygen Content  0 1.9 2.1 0.00 

Length f t  260.0 260.0 0.00 
Diameter f t  12.0 12.0 0.00 
nanufacturer  TRAYLOR TRAYLOR 
P a r t i c l u a t e  Cont ro l  Device SCRUBBER D I  SCRUBBER DISK 
Scrubber Water nake-up Source n I u  WAT n I u  WATER 
SCNbber nake-up R a t e  GPn 68.0 68 0.00 
Scrubber P r e s s u r e  Drop GPH 14 in. W.C. nINIlIUN 0.00 
Scrubber Recirculation Rate in. HZO 379 GPM 319 GPM 0.00 

Carbon Dioxide 0 0.00 
oxygen 0 4.9 5.39 0.00 
Carbon Monoxide ppn 0.00 
TRS (02 Concentration) ppn 5.96 5.27 0.00 
Nitrogen Oxide ppn 0.00 
Su l f e r  Dioxide ppn 0.00 

............................................ Production Data 

NCG Burning yes or no YES YES 

............................................ Kiln DAta 

............................................ Emission Data 
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DIGESTERS - PROCESS OPERATING CONDITIONS 

Mill: INLAND-ORANGE 
Source: A-KAIIYR DIGESTER 
FIN: P-DIGA 

source: LIME KILN WITH NCGS 
tate: JULY 21, 1992 
EPN: 11 CIN: C-21,C-36 

C-28, C-29- 
INPUT DATA Unit Run 1 Run 2 Run 3 Average 

Beginning Time 
Batch or Continuous 
Wood Species 

Production Rate 
Active Alkali 
Sulfidity 
Temperature 
Pressure 
Kappa No. 
Kappa No. Heas. Loc. 

btch or cont 
SOFTWOOD 
ADT/day 
0 by w t  
% by w t  

degree F 
PSI0 

A" REFINER 

1000 
CONT 
SOFTWOOD 
950 

.056 
31.3 
313.0 
160 
96.7 

page 1 1.4 - 6 28-sap-92 



DIGESTERS - PROCESS OPERATING CONDITIONS I 
I 
I 
m 

M i l l :  INLMD-ORANGE source: LIME KILN WITH NCG6 
source: B-KWYR DIGESTER Date: JULY 21, 1992 
FIN: P-DIGB EPN: 11 CIN: C-2 1, C-36 

C-28,C-29 
INPUT DATA Unit Run 1 Run 2 Run 3 Average 

- 

Beginning T h e  
Batch or Continuous 
Wood Specie6 

Production Rate 
Active Alkali 
Sulfidity 
Temperature 
Pressure 
Kappa NO. 
Kappa No. %as. LOC. 

btch or cont 
SOPTWOOD 
ADT/day 
% by w t  
% by w t  

degree P 
PSI0 

B' REFINER 

1000 
. 

650 
.OS6 
31.3 

313.0 
160 
96.7 

B" REFINER 
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LIME KILN 

KILN DATA 
LENGTH 2 6 0  ft. 
DIAMETER 12 ft. 
MANUFACTURER Traylor 

SCRUBBER WATER MAKE-UP SOURCE Mill water 
SCRUBBER MAKE-UP RATE 68  GPM 
SCRUBBER PESSURE DROP 14 in. W.C. Minimum 
RECIRCULATION RATE 370 GPM 

PARTICULATE CONTROL DEVICE Scrubber disk 

FUEL Natural Gas 

PRODUCTION DATA 
SOLIDS CONTENT OF MUD (On other sheet) 
HOT END TEMP. (log sheets) 
COLD END TEMP. (log sheets) 
02 CONTENT (log sheets) 

1 . 4  - a 



July 28, 1992 

Inland Orange, Ina. 
0.0 .  BOX m o  
Orange, Texas 77630 

Mf. Tom Noble 

I 
I 
I 
6 
I 
II 

Dear Mr. Noblo: 

Following are the reeultr of the lime mudd Eampl.8 submitted to our 
laboratory for analyoaa on July 20, 1992s 

1 
P.O. I :  92-45191 

SAMPLE 1.0. 

LA0 NO. 

souim, mg/kg 

SAMPLE 1.D. 

, 'I 
I 
I 

Procoat Precoat Procoat 
Filter Fi1t.r Filter 

14:15 15 I15 16: 05 

P-50B2 8-5083 P-5084 

7/13/9a 7~i3/9a 7/13/9a 

7 . 9 0  8.45 8.54 I 
I 

I 

Precoat Precoat Precoat 
Piftor Filter Filter I 

7 f 14/92 7/14 /9a  7/14/93 

1, 11x30 AM 12:30 PI4 1:30 PM 

F-5085 F-5086 F-5087 

14.94 9.96 13 53 

SAMPLE 1.D. I 
I 
I 

1.4 - 9 I 

Precoat Precoat Precoat 
Filter Filter Filter 

l4:20 15:70 16rlS 
7/15/9a 7/15/92 7IlSf92 

UB NO. F-5088 F-50B9 F-5090 

Sodium, mg/kg io.3a 14.41 11.85 

METHOD: Flame Photometor 

'I 



Page 2 

, . ,L . . . . . . . . . .  - 

Phase contact  ma it you have any questions concerning them. r e s u l t s .  

Sincerely, 
I 

I' 
111 F 

Edwin B. Smith, Jf. PhD 
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INLAND-ORANGE, INC. - LABORATORY 
REPORT OF ANALYSlS 

DATE: 

I 
I' 
I 

ANALYSIS OF: ,!./#& MUD 

DEPARTMENT 

SPECIAL INSTRUCTIONS: 

1.4 - 11 



'I 
I' 
I 
I 
I 9  

I' 
111 
'I' 
I 
I' 
I 
k 
1' 
I 
I 
I' 
1 

I l l  

INLAND-ORANGE, INC. - LABORATORY 
REPORT OF ANALYSIS 

DATE: 

1 DEPARTMENT U 
SPECIAL INSTRUCTIONS: U 
REPORT IN TERMS OF: (UNLESS OTHERWISE NOTED). 

APPROVED BY: 

1.4 - 12 



INLAND. I 
INC. 

INTEGRATOR R E A D W  HVENloftlES 
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SECTION 2 
LIME KILN WITHOUT NCGs 

(IO.LW2) 

The Lime Kiln without NCGs was tested on two different days for volatile organic 
compounds by Methods 25A. 16, and 18. h e  to the inconsistent Method 18 runs, a third 
period of testing was performed. 

Total Hvdrocarbons (MZSA) 

Figures 2.1.2.2, and 2.3 present the THC trends for the test periods on 7/13/92.7/14/92 
and 7/21/92. Total hydrocarbon concentrations were fairly consistent, ranging from 35 to 40 
pprn on 7/13/92 and 7/14/92, down to 26 ppm on 7/21/92. 

Volatile OrnPnk Co mwunds (M16 and M l Q  

Table 2.1 s u m m a r k s  the results for the Method 16 and Method 18 target compounds, 
and Section 2.1 is a tabulation of the data The volumehic flow was measured during 
sampling with a pitot tube. Hydrogen sulfide emissions werc consistent at 0.6 to 0.8 l b h  over 
the three testing periods. Methyl mercaptan was present at levels at or just above the detection 
limit. Of the Method 18 target compounds, only methanol was present at levels above the 
listed detection limits. Emission rata were consistent at 1.2 to 1.7 l b h .  Note that Run 1, 
7/13/92, was discarded due to interference. 

VOC Ouatitv Control RcaulN 

The VOC quality control data arc tabulated in Section 1.2. An explanation of the data 
is included in the section. Quality control result8 for other parameten are included with the 
data summary in the section referenced. 

Pronss D e d ~ t h  a d  0- tine co nditioq 

Sectim 2.3 includes the process operating data as recorded and provided by mill 
penonml. Recess data wexe not given for all run times. The data with the closest run time 
was used. 
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TABLE 2.1 SUMMARY OF VOC RESULTS 

Mill: INLAND-ORANGE soura: Lime Kilo Wittmt'NCGs 
sourcc code: IO-IlVL Test Dates: 7/13/92 1/14/92 7/21/92 
FIN: P-LIh€K CPk C-28, C-29 EPN: 11 

Volornctrle Plow Dah 

- - m M A X M E A N  EL 

Stack Tempenhm, OF 
Volumehie Row Rate. xlo' D S W  

Rbccss OlHratlaP cwdltloar - 
Roduaim ~ p t e .  T cao/hr . . .. . . . . . . . . . ... . . . . 

Method 16 Data, Lbk 
. . . .  . . 

Hydrogen sulfide 0.1 
Methyl walpm 0.1 
Dimemy1 sulfide 0.1 
Carboa disulfids ND ND ND 0.1 
Dimmy1 dimlfb ND ND ND 0.1 

Mabod 18 Data, l b k  
Melhrad 0.3 
EmaDDL ND ND ND 0.1 
Acetooe ND ND ND 0.1 

2-B~taooac ND ND ND 0.2 
Chloroform ND ND ND 0.6 
Be- ND ND ND 0.2 
Bromodichlorometham ND ND ND 0.8 
Tolusac ND ND ND 0.2 
Emyl benzene ND ND ND 0.3 
m-. pxylme ND ND ND 0.3 
0-xylene ND ND ND 0.3 
cumem ND ND ND 0.3 
alph-Phms ND ND ND 0.3 
bem-Pioem ND ND ND 0.3 
3-Camxa ND ND ND 0.3 
T a P = = W m )  ND ND ,ND 0.3 
Pcymcllls ND ND ND 0.3 

KaowIm a¶ e, lMU 

Z-ROpawl ND ND ND 0.1 

Method 16 P b M M  18 Data 

"a D*acad 
DL.d&t~?aimL.imi~ 

2 - 5  
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Section 2.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: Lime Kiln Without NCGs FIN: P-LIMK 
Source Code: 10-LK12 Date: 7/13/92 EPN: I I  CIN: C-28. C-29 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1303 1403 1503 
Flow Data 

Stack Temperature. "F 173 173 

Oxygen Concentration. % 7.0 7.0 
Carbon Dioxide Concentration. % 16.0 16.0 
Volumetric Flow Rate. x 10-3 ACFM 35.0 35.0 
Volumetric Flow Rate, x 10-3 DSCFM 16.5 16.5 

Moisture Content, % 43.7 43.7 

Process Operating Conditions 

Method 16 Data 
Production Rate, T CaOhr 

Hydrogen sulfide 
Concentration, ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate. lbhr  

Concentration. ppmvd 
Emission Rate, l h h r  

Concentration, ppmvd 
Emission Rate, Ibhr  

Concentration. ppmvd 
Emission Rate. Ibhr  

Methyl mercaptan 

Dimethyl sulfide 

Curbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methnnol 

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, l b h r  

Concentration. ppmvd 
Emission Rate, lbilu 

Methyl mercaptan 

Ethanol 

Acetone 

2-Roounol 

15.5 15.5 

3.4 
0.3 

0.6 
0.1 * 

0.5 * 
0.1 * 

0.5' * 
0.1 * 

0.5 * 
0.1 * 

7.4 
0.6 

1 .o 
0. I 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

20.8 
I .7 

0.9 * 
0.1 * 

0.9 * 
0.i * 

15.5 

8.4 
0.7 

1 .o 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

20.6 
I .7 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

15.5 

6.4 
0.6 

0.9 
0. I 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

20.7 
1.7 

0.9 
0.1 * 

0.9 
0.1 

Concentration, pprnvd 0.9 
Emission Rate. Ibhr  0.1 ... 

0.9 
0.1 



EMISSION TEST RESULTS - VOC 1 
‘ I  

Mill: INLAND -ORANGE Souixe: Lime Kiln Without NCGs FIN: P-LIMK 
source Code: IO-LKI2 Dare: 7/13/92 EPN: I 1  CIN: C-28, C-29 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, lbhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Bromodichloromethnne 
Concentration, ppmvd 
Emission Rate, Ibhr  

Concentration, ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, lbhr 

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, lbhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, I b h r  

2-Butnnone 

Chloroform 

Benzene 

Dimelhyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

o-Xylene 

Cumene 

nlphn-Pinene 

beta-Pinene 

3-Carene 

Terpenes (Unspecified) 

0.9 * 
0.2 * 

1.8 * 
0.5 * 

0.9 * 
0.2 * 

1.8 * 
0.7 

0.9 
0.2 * 

0.9 * 
0.2 * 

0.9 * 
0.2 * 

0.9 * 
0.2 * 

0.9 * 
0.3 * 

0.9 * 
0.3 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.2 * 
1.8 * 
0.5 * 

0.9 * 
0.2 * 

1.8 * 
0.7 * 

0.9,* 
0.2 

0.9 * 
0.2 * 

0.9 * 
0.2 

0.9 * 
0.2 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 

0.9 * 

1.8 * 
0.5 * 

0.9 * I 
1.8 a 
0.2 * 

0.7 * 

0.9 * 
0.2 * 

0.2 * 

0.9 * 1 
0.2 * 

0.9 * 1 
0.2 * 

0.9 * ‘1 
0.3 * 

0.9 * 1 
0.3 * 

0.9 * 
0.3 * 

0.9 0.3 * * I 
0.3 0.9 * * I Concentration, ppmvd 0.9 * 

Emission Rate, I h h r  0.3 * 0.3 * 

One or niom values welc Id- than the detection l i tnit. 2 . 1  - 2 



EMISSION TEST RESULTS - VOC 
Mill: INLAND -ORANGE Source: Liiiie Kiln Without NCGs FIN: P-LIMK 

I 1  CIN: C-28. C-29 source code: IO-LK/2 Date: 7/13/92 EPN: 

~ 

Run I Run 2 . Run3 Average 

pCymene 
Concentration, ppmvd 0.9 * 0.9 * 0.9 * 
Emission Rate. lhlhr 0.3 * 0.3 * 0.3 * 

Concentration. ppmvd 14.9 14.7 14.8 
Knowns as Carbon 

Unknowns as Carbon 
Concentration, ppmvd 0.0 0.0 0.0 

sum MIS as Carbon, Ih/hr 0.5 0.5 0.5 
Unknown Compoundc ?& of Total 0.0% 0.0% 0.0% 

Method 25A Data 
Total Hydrocarbons 

Concentration. ppmvd as C 60.2 63.6 62.2 62.0 
Emission Rate. Ihhr as C I .9 2.0 I .9 1.9 



EMISSION TEST RESULTS - VOC 1 

1 
II 

Mill: INLAND - ORANGE Source: Lime Kiln Without NCGq FIN: P-LIMK 
sourcc Code: IO-LK/2 Ddte: 7/14/92 EPN: I 1  CIN: C-28. C-29 1 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Bqinning Time 1034 I I34 1234 

Stack Temperature, OF 172 I72 
Moisture Content. % 42.7 42.7 
Oxygen Concentration. % 6.4 6.4 I 
Carbon Dioxide Concentration, % 17.0 17.0 

19.4 
Volumetric Flow Rate, x10'3 ACFM 
Volumetnc Flow Rate, x10-3 DSCFM 

40'4 I 
40.4 
19.4 

Process Operating Conditions 
Production Rate, T CnOhr 

Hydrogen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration, ppmvd 
Emission Rate, lbhr  

Concentration, ppmvd 
Emission Rate, lbhr  

Concentration. ppmvd 
Emission Rate. Ibhr 

Methyl mercaptan 

Dimethyl sulfide 

Curhon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methunol 

Concentration. ppmvd 
Emission Rate, lbhr  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. lbhr  

Concentration. ppmvd 
Emission Rate, Ib/hr 

Concentration, ppmvd 

Methyl mercaptan 

Ethnnol 

Acetone 

2-Propanol 

13.0 

7. I 
0.7 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

14.8 
I .4 

0.9 
0.1 * 

0.9 * 
0.2 * 

0.9 * 

I 

8.3 8.5 
0.9 0.9 

0.8 0.7 
0. I 0. I 

0.5 * 0.5 
0.1 0.1 

::; @ 

0.5 0.5 * 0.5 * 
0.1 * 0.1 * 0.1 * ,I 
0.5 * 0.5 0.5 * 
0.1 * 0.1 * 0.1 * '1 

15.9 
1.5 

0.9 * 
0.1 * 

0.9 
0.2 * 

15.4 '1 
I .5 

1 
0.9 0.1 * ' Q 
0.9 ' ,I, 
0.2 * 

0.2 * 
0.9 * 

Emission Rate, l b h r  0.2 * 0.2 * 

On0 or mom values were le is  lhsn the detection liiidt. 2.1 - 4 



EMISSION TEST RESULTS - VOC 
Mill: INLAND -ORANGE Source: Lime Kiln Without NCGs FIN: P-LIMK 
Source Code: IO-LK12 Date: 7/14/92 EPN: I I  CIN: C-28, C-29 

~ ~~ 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, lhlhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rata, Ibhr 

Bromodichloromethune 
Concentration. ppmvd 
Emission Rate, I h h r  

Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration. ppmvd 
Emission Rate. Ih/hr 

Concentration. ppmvd 
Emission Rate, Ih/hr 

Concentration, ppmvd 
Emission Rate. Ihhr 

Concentration. ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. Ih/hr 

Concentration. ppmvd 
Emission Rate, lblhr 

Terpenes (Unspecified) 
Concentration. m m v d  

2-Butanone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

o-Xylene 

Cumene 

alpha-Pinene 

betn-Pinene 

3-Curene 

0.9 * 
0.2 * 

1.7 * 
0.6 * 

0.9 * 
0.2 * 

1.7 * 
0.9 * 

0.9 * 
0.2 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.4 * 

0.9 * 
0.4 

0.9 * 
0.4 * 

0.9 * 

0.9 * 
0.2 * 

1.7 * 
0.6 * 

0.9 * 
0.2 * 

1.7 * 
0.9 * 

0.9 * 
0.2 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.4 * 

0.9 * 
0.4 * 

0.9 * 
0.4 * 

0.9 * 

0.9 * 
0.2 * 

1.7 * 
0.6 * 

0.9 * 
0.2 * 

1.7 * 
0.9 * 

0.9 * 
0.2 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.4 

0.9 
0.4 

0.9 * 
0.4 * 

0.Y * . .. 
Emission Rate, I h h r  0.4 * 0.4 * 0.4 

One or mom values were IC- than thc dstselion litnil. 2.1 - 5 Rpo7of16 E2LK.XLs l % l < ' d !  



EMISSION TEST RESULTS - VOC t 
, I  
1 

0.4 * .I] 
Concentration, ppmvd 0.0 0.0 o.o j 

t 
2.6 I 

Mill: INLAND -ORANGE Source: Lime Kiln Without NCGs FIN: P-LIMK 
source Code: IO-LK12 Dale: 7/14/92 EPN: I 1  CIN: C-28. C-29 

Run 1 Run 2 Run 3 Average 

pCymene 
Concentration. ppmvd 0.9 * 0.9 * 0.9 * 

Concentration, ppmvd 10.6 11.3 11.0 

Emission Rate. lbhr 0.4 * 0.4 * 
Knowvm us Curbon 

Unknowm BE Curbon 

Sum MI8 us Curbon, lhlhr 0.4 0.4 0.4 
Unknown Compounds 96 of  Tntul 0.0% 0.0% 0.0% 

Method 25A Data 
To'kl Hydroenrhons 

Concentration, ppmvd as C 66.1 70.2 74.9 70.6 
Emission Rate. Ih/hr as C 2.4 2.5 2.7 

I Page 8 of 16 E2LK.XLs 1?/1.(19? 



EMISSION TEST RESULTS - VOC 
Mill: INLAND -ORANGE Source: Lime Kiln Without NCGs FIN: P-LIMK 
source code: IO-LK/Z Date: 7/21/92 EPN: I I  CIN: C-28. C-29 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Bepinning Time 1648 1748 
Flow Data 

Stack Temperature. "F 171 171 
Moisture Content. % 41.6 41.6 
Oxygen Concentration, 96 6.0 6.0 
Carbon Dioxide Concenlralion. % 17.5 17.5 
Volumetric Flow Rate. x10-3 ACFM 36.6 36.6 
Volumetric Flow Rate, x 10-3 DSCFM 17.9 17.9 

Process Operating Conditions 
Prduction Rate. T CaO/hr 

Hydrngen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate. lbhr  

Concentration, ppmvd 
Emission Rate. Ih/hr 

Concentration, ppmvd 

Methyl mercaptan 

Dimethyl sulfide 

' Emission Rate, Ib/hr 
Carbon disulfide 

Concentration, ppinvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. Ib/hr 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rata, I b k  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, Ihhr 

Concentration, ppmvd 

Methyl mercaptan 

Ethanol 

Acetone 

2-Propanol 

13.0 

7.6 
0.7 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

13.7 
I .2 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 

13.0 

7.3 
0.7 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

13.4 
I .2 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 

13.0 

7.5 
0.7 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

13.5 
I .2 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * .. 
Emission Rate, Ih/hr 0.1 * 0.1 * 0.1 * 

2 . 1  - 7 
Om or nwm values wem less than the dulrlion limil. h g e  1Oof I6 E2LK.XL.S 12115192 



EMISSION TEST RESULTS - VOC t 
I 

Mill: INLAND - ORANGE Source: Lime Kiln Without NCGs FIN: P-LIMK 
Source Cde :  IO-LKI2 Date: 7/21/92 EPN: I t  CIN: C-28, C-29 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate. Ihhr 

Concentration, ppmvd 
Emission Rate. Ihhr 

Concentration, ppmvd 
Emission Rate, Ibhr  

Concentration, ppmvd 
Emission Rate, lhlhr 

Bromndichloromethnne 
Concentration. ppmvd 
Emission Rate. Ih/hr 

Concentration. ppmvd 
Emission Rate, lhlhr 

Concentration, ppmvd 
Emission Rate. Ihhr 

Concentration. ppmvd 
Emission Rate. Ihhr 

Concentmtion, ppmvd 
Emission Rate, Ih/hr 

Concentration, ppmvd 
Emission Rate, lhlhr 

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration, ppmvd 
Emission Rate, lbhr  

Concentration, ppmvd 
Emission Rate, lbhr 

Concentration, ppmvd 
Emission Rats, Ihhr 

Terpenes (Uncpecified) 

2-Butanone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl henzene 

m-, p-Xylene 

o-Xylene 

Cumene 

alpha-Pinene 

beta-Pinene 

3-Cnrene 

0.9 * 
0.2 * 

1.7 * 
0.6 

0.9 
0.2 * 

1.7 * 
0.8 * 

0.9 * 
0.2 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 

0.9 * 
0.3 * 

0.9 * 
0:2 * 

1.7 * 
0.6 * 

0.9 * 
0.2 * 

1.7 * 
0.8 * 

0.9 
0.2 * 

0.9 
0.3 

0.9 * 
0.3 * 

0.9 * 
0.3 * 

0.9 
0.3 * 

0.9 * 
0.3 * 

0.9 * 
0.3 

0.9 * 
0.3 * 

0.9 * 

0.9 * a 

0.9 * I 
1.7 * I 

c 
0.9 * ' I 

1.7 * 
0.6 * 

0.2 * 

0.8 * 

0.2 

0.9 * 1, 
0.3 * 

0.9 * 1, 
0.3 * 

0.9 * 1 
0.3 * 

0.9 * 11 
0.3 * 

0.9 '1 
0.3 ' 

0.9 I 
0.3 

0.3 

0 3 '  
Concentration, ppmvd 0.9 * 
Emission Rate, lhhr  0.3 * 0.3 * 

* One or n l w  values were Icu than Ihe Jetecliw litnil.  2.1 - 8 



EMISSION TEST RESULTS - VOC 
Mill: INLAND ~ ORANGE Source: Lime Kiln Without NCGs FIN: P-LIMK 
Source Code: IO-LK12 Date: 7/21/92 EPN: 1 1  CIN: C-28. C-29 

Run I Run 2 Run 3 Average 

p - C y m e n e 
Concentration. ppmvd 0.9 * 0.9 * 0.9 * 
Emission Rate. lhihr 0.3 * 0.3 * 0.3 * 

Knowns as Carbon 

Unknowns as Carbon 

Sum hIlS as Carbon, Ib/hr 0.4 0.3 0.3 

Concentration, ppmvd 10.4 9.6 10.0 

Concentration. ppmvd 0.0 0.0 0.0 

Unknown Compounds % of Total 0.0% 0.0% 0.0% 
Method 25A Data 

Total Hydrocarbons 
Concentration. ppmvd as C 41.3 43.5 45.4 
Emission Rate. Ih/hr as C 1.6 1.5 I .5 

Qape 12of 16 E2LK.XLs I t l l S l O Z  
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration emr ,  sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quahty control for each typc of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv M25A 

Calibration was performed using certified propane concentrations (reponed as methane) 
in nitmgen. The calculated calibration curve was then used to recalculate the concentrafion of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by i n d u c i n g  propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a pmem recovery. Zero grade nitrogen was also pulled from the probe tip h u g h  
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic ' ComDounda bv M l e  

The calibtation CUN e was verified by analyzing a check standard containing a number of 
compounds. The pucem recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified kam the check standard. 

A linc sru* was pafonned by introducing mahsnol in air from a Tedlar bag at the probe 
tip and then M y  to the GC. The ratio of the two measured concentrarions is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
rime, and the absence of pealrs was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from thm standads generated from gravimetrically 
c e d l e d  permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by inaoducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two meamred concentrations is 
presented as the pman recovery. 

I : \ W U i ~ W W ? . f A L V E €  2 . 2  - 1 
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SOURCE IO-Lw2 

QUALITV mm-L SUMMARY 
MrnOD26A 

1. CALIBRATION 

THEOR 
Pm.. ................................... 

0.0 
8.0 
36.0 
94.2 

CORR COEFF 

7/'15/92 
!RE %ERR ................... 

0.1 0.1 
8.3 4 . 7  

3e.7 0.7 
83.9 4 . 3  

0.9999 

2. PROPANE LINE REWVERY 

DATE 711 3/92 i DATE 

711 4/82 
%ERR !em .................... 

1.3 1.4 
8.1 -1 .o 
34.9 -1.2 
84.6 0.4 

0.- 

INST UNE %REG !INST LINE WREC ....... ......................................................................................... 
BEFORE 81 .e 92.8 101.0%i 84.2 s4.s 100.3% 
AFTER 94.2 94.6 100.9Xi 34.9 35.6 102.0% 

S. UNE BLANK 
711 3/92 7/14/92 

.............................. Rem-. .................. i.. .......... .mm .................... 
BEFORE 0.1 : 1.8 

.I A F E R  1.8 

Not porbrmmd 

2 . 2  - 2 
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m 
1 
I 

SOURCE IO-LKn 

0.0 
9.0 
36.0 
94.2 

-0.1 -0.1 : 
6.5 2.7; 
39.8 4.0; 
92.9 -1.4: 

CORR COEFF j 0.9979 

2. PROPANE LINE RECOVERY 

DATE 7/21 /92 

A R E R  . 

3. LINE BUNK 
7/21/92 

Not parformed 

2 . 2  - 3 
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SOURCE IO-LKa B 
QUALITY CONTROL SUMMARY 

METHOD 1 8  
1 .  CHECK STANDARD 

ANALI7E THEOR :DATE 7/13/92 i DATE 711 4/92 
-..---. -..---..-- _-----. ---_.--- ---  - - - -  mm.: __.-- -LPRT! ---. __._______..-_.__;Pi?!? XREC ___.__..__. ** XREC _. __.___ 
ethanol 2.5 j 0.8 30.7%; 25.8 81.0°A 
acotonr 2.0; 1 . l  56.1 *% ; 24.7 73.6.A 

bonzonr 1.7; 0.0 0.0% j 27.8 100.4% [ 
bromodichloromethano 1 .8j 1.3 7 1  .3%i 26.2 88.1% 

1 . 2 :  1.4 118.3%; 16.9 84.0% 1 ethyl benzene 

o-nylenr 1.2; 0.8 67.5OA: 17.4 86.0% 
cumrnr 1.1  ; 1 .o 92.2%; 15.2 

* 

isopropanol 1 .si 1.5 78.1%; 29.4 91.5Yo 

toluono 1.4; 0.9 86.2%; 20.4 87.9% 

m-aylrno 1 . 2 :  0.9 72.5%; 18.9 a 4 . 0 ~ ~  

bota-pinene 0.9: 0.8 84.6%i 14.1 91.2% 
14.2 92.0Vo 1 alpha-pinene 0.9 ; 0.8 88.59'0; 

12.0 78.2% 
3-carene 0.q 1.1  117.9%; 
p-cymrne 0.9; 0.6 82.4%; 

2. PROPANE RESPONSE 

I 
1 

711 4/92 
a. METHANOL LINE RECOVERY 

711 3/92 
------.---..---.*-..-....--.--...-...-..----.~~~.~---..~~-~..--..~~...~--.~~~~..*~~..~~~..~~~.~~.~.~*~~.~.. Qc LINE XREC IQC LINE XREC 
BEFORE 9.4 9.3 98.@%i 10.4 9.8 94.2% 
AFTER 10.4 9.8 94.2%; 10.8 8.8 83.0% 

4. LINE B U N K  

91 7-47-5 
** 917-47-3 
"7HEOR ppm = 38 

. *  

2 . 2  - 4 
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SOURCE IO-LW2 

QUALITY CONTROL SUMMARY 
M E T H O D  18 

1. CHECK STANDARD 

ANALYTE THEOR ;DATE 7/21 /92 i 
SCREC i . .  ---.__._..__. .__._..__________ .____._..__ P P . ~  ___.__ LP.~-E __..__.__ .___. - _...._._._..__ ._._.__..._..__.... 

ethanol 41 .Si 21.6 51.4%; 
a-tone 
isopropanol 
benzene 
bromodichloromethane 
toluene 
ethyl benzene 
m-xylene 
0-xylene 
cumenr 
alpha-pinene 
beta-pinene 
3-carenr 
p-cymene 

33.5; 20.3 60.5% 1 
32.21 31.7 98.5%1 
27.51 27.9 101.loA1 
29.7; 28.1 94.5% I 
23.2; 22.2 95.8%; 
20.1 i 18.9 93.9%/ 
2 0 . 1  ; 19.5 96.9'Yoi 
20.2; 19.2 95.2701 
17.7; 16.0 90.5%i 
15.4 i 14.8 95.7% i 
1S.Si 14.4 92.8%1 
15.5i 13.3 85.4%1 
15.8; 12.9 81.6%; 

2. PROPANE RESPONSE 

36.0i 33.5 93.1%; 

3. ~~HANOL LINE RECOVERY 
7/21 /92 

* Not performed 

2.2 - 5 



SOURCE IO-uv2 

QUALIlY CONTROL SUMMARY 
M M O D  16 

1. CALIBRATION 

ANAL= LO ME0 HI CORR .... COEFF .............................. .Pfl.T... J?P.T!. ...... PRrn.. ................................. 
7/13/82 .- _ _  

h y d m o n  rufflde 2.0 3.7 6.2 0.9994 
methyl me- 1 .s 3.6 6.7 0.8994 
dlmothyl rufflde 2.6 4.8 7.9 0.8995 
carbon dimultide 0.8 1.5 2.6 0.8969 
dlmothyl dlrumde 1.1 2.1 3.4 0.Ssse 

.................................................................................................... CHK STD THEOR M p  %WEC 
711 4/92 

hydrogen eufflde 
mothy) m m r u p t u i  
dimethy4 euffldr 
orrbon dlrufflde 
dimothyl disulflde 

6.8/ 5.7 
6.4 ' 5.1 
7.6 M 7.1 
2.4 ' 2.2 
5.2. 3.1 

ge.396 
04.8% 
88.2% 
90.0% 
m.396 

* Callbrrtlon lmm 7n WS2 ehrokod and usmd on 711 4/92 

1.1 - 6 

1 
I 
I 
4 
I 
I 
1 
I 
I 
I 
I 

1 
I 
1 
1 
I 
I 
I 

i 



I 
I 
I 
il 
1’ 
I 
1 
I 
1 
f 
1 
1 
I 
I 
I 
I 
1 
I 

SOURCE IO-LW2 

QUALITY CONTROL SUMMARY 
METHOD 1 6  

1. CALIBRATION 

hydrogen sutfide 
methyl mercaptan 
dimethyl sulfide 
carbon disulfide 
dimethyl disulfide 

2.2 3.2 8.2 0.9996 
2.0 2.9 7.6 0.9998 
2.8 4.1 10.6 0,9999 
0.9 1.3 3.3 0.9999 
1.2 1.8 4.6 0,9999 

2 . 2  - 7 
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Section 2.3 Process Operating Data 
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LEGEND 

LIME KILN CONFIGURATION 
INIAND.ORANGE ORANGE. TMAS 

I I  
A) LIME KILN 
B) DUST HOPPfR 
C) FAN 
0) VARIABLE THROAT SCRUBBER 
f )  ENTWNMEWT SEPARATOI) 

C) WATER ADDmON POINTS 
F) SAMPLE Locanom C '71 I 

See page 1 . 4  - 1 for schematic drawing 
of Causticizing System. 
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LIME KILN 

The lime kiln is a rotary kiln manufactured by Traylor and began 
operation in 1967 .  The kiln is 12 ft. in diameter and 260 ft. long. 
The kiln has a chain section and is fired on natural gas. Non- 
condensable gases from the pulp mill (UEL and LEL) are burned in the 
kiln. The kiln produces 283 tonslday CaO ( 1 , 4 0 0  TPD of unbleached 
pulp). Fresh mill water is used in the kiln scrubber and dust chamber. 
Mill hot water is used at the lime mud filter. Hot water is obtained 
from the liquor coolers (heat exchangers) at the digesters. 

Particulate emissions are controlled with a scrubber disk 
(essentially a variable throat venturi). A precoat drum washer, which 
is 10 ft. long and also has a diameter of 10 ft., is used for mud 
washing. 

ReDreSentatiVe Process Conditions 

Production rate (tons lime (CaO)/hr): 7 / 1 3 / 9 2  15.. 5 
7 / 1 4 / 9 2  1 3 . 0  
7 j 1 5 j 9 2  1 0 . 6  
7 / 2 1 / 9 2  12 .3  

Fuel type and firing rate: Natural Gas firing rates not 
available 

Btu/ton product: Not Available 

Hot and cold end temperatures (deg F): Cold End 
7 / 1 3 / 9 2  7 68  
7 / 1 4 / 9 2  7 2 1  
7 / 1 5 / 9 2  735 
7 / 2 1 / 9 2  753 

oxygen content in the kiln ( % I :  7 / 1 3 / 9 2  
7 / 1 4 / 9 2  
7 / 1 5 / 9 2  
7 / 2 1 / 9 2  

No data Nox levmls in vent gases at a% 02: 

solids content of mud (b): 

sodium content of mud ( 0 ) :  

sulfide content of mud (%) :  

2.3 - la  

7 / 1 3 / 9 2  
7 / 1 4 / 9 2  
7 / 1 5 / 9 2  
7 12  1 / 9 2  

7 / 1 3 / 9 2  
7 114 192 
7 / 1 5 / 9 2  
7 f 2 1  f 9 2  

7 / 1 3 / 9 2  
7 114 192 
7 / 1 5 / 9 2  
7 / 2 1 / 9 2  

Hot End 
2 , 3 1 2  
2 , 2 8 4  
2 , 3 5 3  
2 , 4 2 5  

6 . 3  
4 . 9  
5 . 0  
5 . 4  

74 .4  
7 0 . 6  
6 9 . 6  
69 .4  

8 . 3  
12 .8  
1 2 . 2  
No Data 

No Data 
No Data 
No Data 
0 . 2 5  
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LIME KILN - PROCESS OPERATING CONDITIONS 

Mill: INLAND-ORANGE 
Source : IO-LK\Z 
FIN: P-LIHK 

source: LIME KILN WITHOUT NCGs 
Date: JULY 13,1992 
EPN: 11 CIN: C-28 AND C-29 

INPUT DATA units Run 1 Run 2 Run 3 Average 
~~ 

Beginning Time 
Fuel Data 

Fuel Type gas or oil 
Fuel Firing Rate GPM or CFM 

Production Data 
Production Rate tons CaO/hr 
Solid Contents of Mud % 
NAZS Content % 
Soda Content % 
Hot End Temperature degree F 
Cold End Temperature degree F 
NCG Burning yes or no 
Kiln Oxygen Content a 

Length ft 
Diameter ft 
Manufacturer 
Particluate Control Device 
Scrubber Water Make-up Source 
SCNbber Make-up Rate GPM 
Scrubber Pressure Drop GPM 

Kiln DAta 

Scrubber Recirculation Rate in. HZO 

Carbon Dioxide a 
oxygen % 
Carbon Monoxide PPM 
TRS ( 0 2  Concentration) PPM 
Nitrogen Oxide PPM 
Sulf er Dioxide PPM 

Emission Data 

1415 

GAS 
CFM 

0.00 
0.00 

2.3 - 2 
29-Sep-92 
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LIHE KILN - PROCESS OPERATING CONDITIONS 

Mill: INLAND-ORANGE 
Source: IO-LK\~ 
FIN: P-LIMK 

source: LIHE KILN WITHOUT NCGs 
Date: JULY 14,1992 
EPN: 11 CIN: C-28 AND C-29 

INPUT DATA Units Run 1 Run 2 Run 3 Average 
~ ~~ 

Beginning Time 1130 
Fuel Data ............................................ 

Fuel Type gas or oil GAS 0.00 
Fuel Firing Rate GPM or CFEI CFM 0.00 

Production Rate tons CaO/hr 13.0 0.00 
Solid Contents of Mud % 70.6 0.00 
NAZS Content % 0.00 
Soda Content % 12.8 0.00 
Hot End Temperature degree F 2284.0 0.00 
Cold End Temperature degree F 721.0 0.00 

Kiln Oxygen Content % 2.7 0.00 

Length ft 260.0 0.00 
Diameter ft 12.0 0.00 
Manufacturer 
Particluate Control Device 

............................................ Production Data 

NCG Burning yes or no NO 

............................................ Kiln DAta 

scrubber Water Make-up Source MILL WATER 
Scrubber Make-up Rate GPM 68 GPM 0.00 
Scrubber Pressure Drop GPM 14 i n .  W.C. MINIMUM 0.00 
Scrubber Recirculation Rate i n .  HZO 370.0 0.00 

Carbon Dioxide % 0.00 
oxygen % 4.85 0.00 
Carbon Monoxide PPI4 0.00 
TRS (02 concentration) PPM 7.04 0.00 
Nitrogen Oxide PPM 0.00 
Sulfer Dioxide PPM 0.00 

............................................ Emission Data 

2.3 - 3 
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SECTION 3 

BARK BOILER 

(IO-BB) 

Section 3.1 Emission Test Results - VOC 

Section 3.2 Emission Test Results - VOST 

Section 3.3 Emission Test Results - SEMI-VOST 

Section 3.4 Emission Test Results - Miscellaneous 

Section 3.5 Quality Control Results 

Section 3.6 Process Operation Data 
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Miscellancow Parameters 

Table 3.4 summarizes the results of testing for aldehydes and hydrogen chloride. 
Section 3.4 tabulates the resulm for each compound. Formaldehyde. acetaldehyde, and acetone 
were a l l  detected in samples taken on 7/8/92 and 7/9/92. Acetone was also detected in the 
Method 18 analysis, but was below the listed limit of detection. The hydrogen chloride 
emission rate WBS 0.2 to 0.3 Ibhr on both 7/8/92 and 7/9/92. 

voc 0 usUW Control Rcdtq 

The VOC quality control data are tabulated in Section 3.5. An explanation of the data 
is included in the section. Quality control resulm for other paramttera are included with the 
data summary in the section referenced. 

Process DUCnDthI a d  Oocrat ins  Conditiom 

Section 3.6 includes the process operating data as recorded and provided by mill 
penonnel. 

L P  O I M  
0.1 .uIyc 11 j-1993 3 - 2  
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TABLE 3.1 SUMMARY OF VOC RESULTS 

Mill: INLAND-ORANGE 
SounrCOdc: IO-BB 

soulu: Badr Boiler 
TescDaus: 7/8/92 7Drn 7IIOwL 

'IN: P-BARKB CIN: C-33, C-8 EPN OZA 

VdUractr* mor D.1. 
DL 

....... . . .. . 

Method 16 Data, l b h  
nybgtn s t w t  0.2 
Memy1 wlcaptal 0.3 
Dimethyl d d m  0.4 
calboo disulede 0.4 
Dimedlyl dLmlBdc 0.5 

Methanol ND 1 

Ethanol ND 0.4 
ACe(0ae ND ND ND 0.5 
2 - R o p d  ND ND ND 0.5 
Z - B U W  ND ND ND 0.6 

chloroform ND ND ND 1.9 
Bemaa ND ND ND 0.6 
B r o m o d k h l o m m e ~  ND ND ND 2.6 
Tohnne ND ND ND 0.7 
Elby1 knaeoe m ND ND 0.8 
m-. pXykne ND ND ND 0.8 
*xylene ND ND ND 0.8 
ClmKtE ND ND ND 0.9 

Hctbod 18 Data, I b h  

**- ND ND ND 1.1 

be+Pkm ND ND ND 1.1 
3-c- ND ND ND 1.1 

TW(unSped&d) ND ND ND 1.1 

PcymCar ND ND ND 1.1 

HItbod 1 6 P k M a h a d  18Dm 
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TABLE 3.2 SUMMARY OF VOST RESULTS 

Mill. INLANDORANGE 
SouxceCode: IO-BB 
F W  P-BARKB EPN: 02A 

Source: BarkBoiler 
Tea Dates: 7/9/p2.7/10BZ 
CIN: c-33. c-8 

TIMB 1240 1129 

Volmcbk PIOW Data 

Stack Tempcrahm, O F  156 ISS 
Volumeulc Flow Rate, x lo' DSGM 73.8 67.9 

~ O p r r ~ C O a d i t l a e a  

TyDcr C - m k  ma 
Roduaioa Rate, x 10' B T U b  492.0 429.0 

moromedL¶Ix 0.109 0.049 

Mehylme Chloricb 0.098 0.237 

ACaOae O.M1 OM6 

carboa Mwltide 0.067 

chloroform 0.019 0.012 

T f i C h l ~ ~ ~ * h t o c  0.004 0.001 

Aaukh 0.090 0.00s 

AsryloclWLc 0.00% 

I)-Blmd*= 0.031 0.021 

Dtmecbyl diwlIIdc O.OO0 

lsoocmm 0.010 

bBoyl muhyi e d a  0.032 

Il-HeUas 0.134 0.37s 

2-Butumc (MeK) 0.007 0.006 

I,l.I-TdCbl~ 0.001 

BK4llodUOlWX Illam O.OO0 

B-. 0.109 0.111 

ro- 0.037 0.048 

Ehylbcmras 0.002 0.001 

sw- 0.026 0.004 

+xylem 0.001 0.001 

m-lpXykm 0.004 0.002 

a-piams 0.001 0.003 

b-pineoc O.OO0 0.001 

P- 0.001 0.001 - 
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TABLE 3.3 SUMMARY OF SEMIVOLATILE RESULTS 

MU INLAND-ORANGE 
SourceCodc: IOBB 
FIN: P-BARK EPN: OZA 

Source: BarlrBoilcr 
Test Dates: 118192 
cm c-33, c-a 

Stack Tempemhue. O F  I59 
Volumeaic plow Rate. x lo' DS- 80.5 

159 
80.5 

534.0 534.0 

0.006 
0.081 
0.041 
0.004 
0.011 
0.111 

0.008 
0.003 

0.008 

0.008 
0.008 

0.015 
0.001 
0.072 
0.001 
0.002 

0.001 
0.013 

0.006 
0.096 
0.048 
0.005 
0.012 
0.147 
0.006 
0.009 
0.004 

0.060 
0.008 
0.008 
o.ma 

0.096 
0.002 
0.002 
0.001 
0.002 
0.002 
0.008 
0.004 

Di-boctylphthalate 0.000 
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TABLE 3.4 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: INLAND-ORANGB 
SourceCOdc: IO-BB 
W P-BARKB EPN 02A 

Some: BIILBoikr 
Test Dam: 7/8192,719192 
m c-33, c-0 

ND ND ND 0.4 

ND-NaDetecacd 
D L - D m a l m W  

3 - 9  
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Section 3.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: Bark Boiler FIN: P-BARKB 
Source Code: IO-BB Date: 7/8/92 EPN: 02A CIN: C-33, C-8 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1814 1614 2014 

Flow Data 
I 59 159 Stack Temperature, "F 

Moisture Content. R 21.3 21.3 
Oxygen Concentration, 9% 9.0 9.0 

Volumetric Flow Rate, x.10-3 ACFM 119.8 119.8 

I .  

Carbon Dioxide Concentration, % 10.5 10.5 

Volumetric Flow Rats. x10-3 DSCFM 80.5 80.5 

Rocess Operating Conditions 

Method 16 Data 
Production Rate, x 10-6 B T U k  534.0 534.0 534.0 534.0 

Hydrogen sullide 
Concentration, ppmvd 
Emission Rate, Ih/hr 

Concentration. ppmvd 
Emission Rate. Ih/hr 

Concentration, ppinvd 
Emission Rate. Ihhr 

Concentration. ppinvd 
Emission Rate. Ih/hr 

Concentration, ppnivd 
Einission Rate, Ih/hr 

Methyl merapkin 

Dimethyl sullide 

Carhon disirllide 

Dimethyl disulfide 

Method 18 Data 
Methanul 

Concentration, ppmvd 
Emission Rate. Ih/hr 

Concentration. ppmvd 
Einission Rate. lblhr 

Concentration. pplnvd 0.6 * 0.6 * 0.6 * 0.6 * 

Methyl mercaptan 

Ethand 

Emission Rate. Ih/hr 0.4 * 0.4 * 0.4 * 0.4 * 
Acetow 

Concentration. ppinvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rate. Ih/hr 0.5 * 0.5 * 0.5 * 0.5 * 

2-RupuniJl 
Concentration, ppinvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rate. Ih/hr 0.5 * 0.5 * 0.5 * 0.5 * 

2.5 2.5 * 2.5 * 1.7 
1.0 1.0 * 1.0 * 0.7 



EMISSION TEST RESULTS - VOC 
FIN: P-BARKB Mill: INLAND - ORANGE Source: Bark Boiler 

Source Code: IO-BB Date: 7/8/92 EPN: 02A CIN: C-33, C-8 

~ 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate. Ihlhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate, lblhr 

Bromodichloromethune 
Concentration, ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. Ib/hr 

Concentration, ppinvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Terpenes (Umpeciticd) 

2-Butanone 

Chlomfonn 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

0-Xylene 

Cumene 

dph-Pinene 

beta-Pinene 

3-Carene 

0.6 * 
0.6 * 

1.3 * 
1.9 * 

0.6 * 
0.6 * 

1.3 * 
2.6 * 

0.6 * 
0.7 * 

0.6 * 
0.8 * 

0.6 * 
0.8 * 

0.6 * 
0.8 * 

0.6 * 
1.0 * 

0.6 * 
1 . 1  * 

0.6 * 
1 .1  * 

0.6 * 
1.1 * 

0.6 * 
0.6 * 

1.3 * 
1.9 * 

0.6 * 
0.6 * 

1.3 * 
2.6 * 

0.6 * 
0.7 * 

0.6 * 
0.8 * 

0.6 * 
0.8 * 

0.6 * 
0.8 * 

0.6 * 
1.0 * 

0.6 * 
1 . 1  * 

0.6 * 
1 . 1  * 

0.6 * 
1.1 * 

0.6 * 

0.6 * 
0.6 * 

1.3 * 
1.9 * 

0.6 * 
0.6 * 

1.3 * 
2.6 * 

0.6 * 
0.7 * 

0.6 * 
0.8 * 

0.6 * 
0.8 * 

0.6 * 
0.8 * 

0.6 * 
1.0 * 

0.6 * 
1 . 1  * 

0.6 * 
1 .1  * 

0.6 * 
1.1 * 

0.6 * 

0.6 * 
0.6 * 

1.3 * 
1.9 * 

0.6 * 
0.6 * 

1.3 * 
2.6 * 

0.6 * 
0.7 * 

0.6 
0.8 * 

0.6 .' 
0.8 - 
0.6 * 
0.8 * 

0.6 
1.0 - 
0.6 . 
1 . 1  - 
0.0 - 
1 . 1  - 
0.0 . 
1 . 1  - 
0.0 . Concentration. ppmvd 0.6 * 

Emission Rate, Ib/hr 1 .1  * 1 . 1  * 1 . 1  * 1 . 1  . 

Pnpc3uf16 E1BB.XL.S I I \  
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: Bark Boiler FIN: P-BARKB 
sourcc Code: IO-BB Date: 7/8/92 EPN: 02A CLN: C-33. C-8 

~~~~~~ 

Run I Run 2 Run 3 Averaye 

p-C ymene 
Concentration. ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rate, Ih/hr 1 . 1  * 1 . 1  * 1 .1  * 1 . 1  * 

Concentration, ppinvd 1.8 1.4 1.2 1.5 
Knowns i ~ s  Carbon 

Unknowm ils Carbon 
Concentration, ppmvd 1.9 2.0 2.2 2.0 

Sum hl l8  ils Carhon, lblhr 0.6 0.5 0.5 0.5 
Unknown Compounds % of Totnl 51.7% 59.0% 63.1 96 58.1% 

Totnl Hydrocarbons 
Method 2JA Data 

Concentration, ppmvd as C 5. I 5. I 15.2 8.5 
Emission Rata. lhlhr as C 0.8 0.8 2.3 I .3 



EMISSION TEST RESULTS - VOC 
Mill: INLAND -ORANGE Source: Bark Boiler FIN: P-BARKB 
source code: IO-BB Date: 7/9/92 EPN: 02A CIN: C-33. C-8 1 

Run  I Run 2 Run  3 Averaxe 

CALCULATED RESULTS 
Beginning Time 1146 1246 1346 
Flow Data 

Stack Temperature, .nF ~ ~~ ~ 

Moisture Content. % 
Oxygen Concentration, % 
Carbon Dioxide Concentration, W 
Volumetric Flow Rate. x10-3 ACFM 

I56 156 
29.2 29.2 
10.5 10.5 
9.5 9.5 

121.4 121.4 
Volumetric Flow Rate. ~10 .3  DSCFM 73.8 73.8 

Process Operating Conditions 

Method 16 Data 
Production Rate. x 10-6 BTUhr 492.0 492.0 492.0 492.0 

Hydrogen sulfide 
Concentration. ppmvd 
Emission Rate. Ih/hr 

Concentralion, ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
.Emission Rate. Ih/hr 

Concentration. ppinvd 
Emission Rate. Ih/hr 

Concentrationi ppinvd 
Emission Rate, Ih/hr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentrdtion, ppinvd 2.8 * 2.8 * 3. I 2.0 
Emission Rate, Ihhr 1.0 *I 1.0 * 1 . 1  0.7 

Concentration. ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 0.7 * 0.7 * 0.7 * 0.7 

Methyl mercuptun 

Ethanol 

Emission Rate. Ib/hr 0.4 * 0.4 * 0.4 * 0.4 * 
Acetone 

Concentration, ppmvd 0.7 * 0.7 * 0.7 * 0.7 * 
Emission Rate. Ih/hr 0.5 * 0.5 * 0.5 * 0.5 * 

Concentration, ppinvd 0.7 * 0.7 * 0.7 * 0.7 
Emission Rate, Ih/hr 0.5 * 0.5 * 0.5 * 0.5 * 

2-Propanol 

1 
{ I 
‘II 
i 

I 
I 
‘3 
I 
I 



EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: Bark Boiler FIN: P-BARKB 
Source Code: IO-BE Date: 7/9/92 EPN: 02A CIN: C-33. C-8 

Run I Run 2 Run  3 Average 

Dimethyl sulfide 
Concentration. ppinvd 
Einission Rate. lhihr 

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration, ppiiivd 
Enussion Rate, Ih/hr 

Concentration. ppinvd 
Emission Rate, IWhr 

Bmmodichlornmethane 
Concentration. ppinvd 
Emission Rate, Ih/hr 

Concentration. ppmvd 
Emission Rate. Ildhr 

Concentration, ppinvd 
Emission Rate. Ih/hr 

Concentration. ppinvd 
Emission Rate. Ih/hr 

2-Buhnone 

Chloroform 

Benzene 

Dimethyl disullide 

To I u e n e 

Ethyl benzene 

0.7 * 0.7 * 0.7 * 0.7 * 
0.6 * 0.6 * 0.6 * 0.6 * 

1.4 * 1.4 * 1.4 * 1.1 * 
1.9 * 1.9 * 1.9 * 1.9 * 

0.7 * 0.7 * 0.7 * 0.7 * 
0.6 * 0.6 * 0.6 * 0.6 * 

1.4 * 1.4 * 1.4 * 1.4 * 
2.7 * 2.7 * 2.7 * 2.7 * 

0.7 * 0.7 * 0.7 * 0.7 * 
0.7 * 0.7 * 0.7 * 0.7 * 

0.7 * 0.7 * 0.7 * 0.7 * 
0.9 * 0.9 * 0.9 * 0.9 

m-, p-Xylene 
Concentration, ppinvd 0.7 * 0.7 * 0.7 * 0.7 * 
Emission Rate, Ih/hr 0.9 * 0.9 * 0.9 * 0.9 - 
Concentration, ppiiivd 0.7 * 0.7 * 0.7 * 0.7 :' 

Emission Rate, Ih/hr 0.9 * 0.9 * 0.9 * 0.9 '5 

0-Xylene 

Cumene 
Concentration. ppinvd 0.7 * 0.7 * 0.7 * 0.7 - 
Emission Rate, lblhr 1.0 * 1.0 * 1.0 * 1.0 - 

alphu-Pinene 
Concentration, ppmvd 0.7 * 0.7 * 0.7 * 0.7 
Emission Rate, l b h  1.1 * 1 .1  * 1 . 1  * 1 . 1  - 

beU-Pinene 
Concentration, ppmvd 0.7 * 0.7 * 0.7 * 0.7 . 
Emission Rate. Ih/hr 1 . 1  * 1 . 1  * 1 . 1  * 1 . 1  

3-Carene 
Concentration, ppiiivd 0.7 * 0.7 * 0.7 * 0.7 . 
Emission Rate, Ih/hr 1 .1  * 1 . 1  * 1 .1  * 1 . 1  - 

,Terpenes (Umpecilied) 
Concentration. ppinvd 0.7 * 0.7 * 0.7 * 0.7 * 
Emission Rate. Ih/hr 1 .1  * 1 .1  * 1 . 1  * 1 . 1  * 
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EMISSION TEST RESULTS - VOC 
Mill: I”D - ORANGE Source: BarkBoiier FIN: P-BARKB 
Source code: IQBB Date: 7/9/92 EPN 02A GIN: C-33. C-8 

~ 

Run I Run 2 Run 3 Avenge 

P C P e  
Concentration. ppmvd 0.7 * 0.7 * 0.7 * 0.7 * 
Emission Rate, I b k  1.1 * 1.1 * 1.1 * 1.1 * 

Knowmas Carbon 
Concentration, ppmvd 1.8 1.7 2.3 1.9 

URknowmasCarbon 

Sum M18 as Carbon. lblhr 0.7 0.7 1.1 0.8 
Concentration, ppmvd 3.4 3.7 5.5 4.2 

Unknown Compouncls % of Total 65.6% 68.4% 70.9% 68.3% 

Total Eydroearbom 
Method 25A Data 

Concentration, ppmvd as C 14. I 21.2 19.8 18.4 
Emission Ratn, I b k  as C 2.0 2.9 2.7 2.5 

I 
5 
I 
! 
1 
1 

1 
I 
I 
I 
I 
I 
I 
I 
1 

a 

I PnpBof I6 EIBB.XLS 1/18/93 



EMISSION TEST RESULTS - VOC 
Mill: INLAND-ORANGE Source: Bark Boiler FIN: P-BARKB 
source code: IO-BB Data: 7/10/92 EPN: OZA CIN: C-33. C-8 

Run I Run 2 Run 3 Averaga 

CALCULATED RESULTS 
Beginning Time 1047 1247 I347 - - 
Flow Data 

Stack Temperahm, "F 155 155 
Moisture Contat. R 28.6 28.6 
Oxygen Concentration. R 7.0 7.0 
Carbon Dioxide Concentration, 96 11.0 11.0 
Volumetric Flow Rate, x10-3 A C N  110.6 110.6 
Volumetric Flow Rate, x W 3  DSCFM 67.9 67.9 

Process Operating Conditions 
Production Rnte, x W 6  BTUlhr 429.0 429.0 429.0 429.0 

Method 16 Data 
aydlvgen sulfide 

Concentration, ppmvd 
Emission Rnta. I b k  

Concentration, ppmvd 
Emission Rnte, lblhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Methyl mercaptan 

Dimethyl S U l I k k  

Carbon disNide 

Dimethyldisulfide . 

Method 18 Data 
Methand 

Concentration, ppmvd 
Emission Rate, Ibhr 

Conccatration, ppmvd 
Emission Rate, I b h  

Conceatration. ppmvd 

Methyl mereaptan 

Ethand 

2.8 * 
0.9 * 

2.8 * 2.8 * 2.8 * 
0.9 * 0.9 * 0.9 * 

7 9  0.7 * b * 
Emission Rate. -1bh 0.3 * 0.3 * 0.3 * 0.3 * 

Concatration. ppmvd 0.7 0.7 0.7 * 0.7 * 
Emission Rate, Ibhr 0.4 * 0.4 * 0.4 * 0.4 

Conccatration. ppmvd 0.7 * 0.7 0.7 * 0.7 * 
Emission Rate, lblhr 0.4 * 0.4 * 0.4 * 0.4 * 

AeetoW 

z-mm 



EMISSION TEST RESULTS - VOC 
Mill: INLAND-ORANGE Source: Bark Boiler FIN: P-B- 
source cod= IO-BB Date: 7/10192 EPN: O2A CIN: C-33, C-8 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate. l b h  

coocentration. ppmvd 
Emission Rots. I b h  

Concentration, ppmvd 
Emission Rots, I b h  

Coocentration, ppmvd 
Emission Rots. I b k  

Bmmndiehlnmmeulan 
Concentration. ppmvd 
Emission Rots, l b h  

Concentration, ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rots. l b h  

Conceatration. ppmvd 
Emission Rots. I b k  

Concentration, ppmvd 
Emission Rots, I b h  

Concentration, ppmvd 
Emission Rats, I b k  

Concentration. ppmvd 
Emission Rots, I b k  

Concentration, ppinvd 

2-Butanone 

Chloroform 

Benzme 

Dimethyl disullde 

T o l w a  

Ethyl benterw 

m-, pxylene 

0-Xyleoc 

CUmen 

a l p h a - K ~ ~ ~  

Emission Rate. I b h  
beta-KnenC 

Conmtration, ppmvd 
Emission Rots, I b k  

Concentration, ppmvd 
Emission Rate. I b h  

3careae 

,T- (urn- 

0.7 * 
0.5 * 
1.4 * 
1.8 * 

0.7 * 
0.6 

1.4 * 
2.4 * 

0.7 * 
0.7 * 

0.7 * 
0.8 * 

0.7 
0.8 

0.7 * 
0.8 * 

0.7 * 
0.9 * 

0.7 * 
1.0 

0.7 * 
1.0 * 
0.7 * 
1.0 * 

Concentration. ppmvd 0.7 

0.7 * 
0.5 * 

1.4 * 
1.8 

0.7 * 
0.6 * 

1.4 * 
2.4 * 

0.7 * 
0.7 * 

0.7 * 
0.8 * 

0.7 * 
0.8 * 

0.7 * 
0.8 * 

0.7 * 
0.9 * 

0.7 * 
1.0 

0.7 * 
1.0 * 

0.7 * 
1.0 * 

0.7 * 

0.7 * 
0.5 

1.4 * 
1.8 * 

0.7 
0.6 * 

1.4 * 
2.4 * 

0.7 * 
0.7 

0.7 * 
0.8 * 

0.7 * 
0.8 * 

0.7 * 
0.8 * 

0.7 * 
0.9 * 

0.7 * 
1.0 * 

0.7 * 
1.0 * 

0.7 * 
1.0 

0.7 

0.7 * 
0.5 * 

1.4 
1.8 * 

0.7 * 
0.6 * 

1.4 * 
2.4 * 

0.7 * 
0.7 * 

0.7 * 
0.8 

0.7 * 
0.8 * 

0.7 * 
0.8 * 

0.7 * 
0.9 * 

0.7 * 
1.0 * 

0.7 * 
1.0 ' 

0.7 
1.0 

0.7 

Rgm I 1  of 16 ElBB.XLS 1/18 UJ 
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EMISSION TEST RESULTS - VOC 
Mill: [ N W  - ORANGE Source: Bark Boiler FIN: P-BARKB 

IO-BB Date: 7110192 EPN: 02A CIN: C-33. C-8 source code: 

Run 1 Run 2 Run 3 Average 

P C P -  
Concentration, ppmvd 
Emission Rats, lblhr 

Know PP Carbon 
Concentration. ppmvd 

U h w  BP Carbon 
Concentration, ppmvd 

Sum M18 BP Carbon. I b h  

0.7 * 0.7 * 0.7 * 0.7 * 
1.0 * 1.0 * 1.0 * 1.0 

1.3 0.7 I .2 1.1 

2.7 0.6 2.4 I .9 
0.5 0.2 0.5 0.4 

Unknown Compo& 96 of Total 67.1% 46.2% 66.7% 60.0% 

Total Hydmcarbnm 
Method 25A Data 

Conceotration, ppmvd aa C 15.4 110.6 95.2 73.8 
Emission Rata. lblhr as C 2.0 14.1 12.1 9.4 
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Section 3.2 Emission Test Results - VOST 
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EMISSIONS TEST RESULTS - VOST 

Mil INLAND - ORANGE Source: Bark Boiler Condition I 
Source Code: IO-BB EPN: 02A IN: P-BARKB CIN: C-33. C-8 

Volume = 5 L Date: 7/9/92 

(pg)  (ICg) (ps/L) ICY (p$in3) (ppln) 
Compound BB-T BB-TC BB-C Total IO-BB Conc. 

TARGET COMPOUNDS 
Chloromethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
Chloroform 
Trichlorotluoromethane 
Acrolein 
Acrylonitrile 
I .3-Butadiene 
Dimethyl disulfide 
Isooctane 
!-Butyl methyl ether 
n-Hexane 
2-Butanone (MEK) 
1.1.1-Trichloroethane 
Bromodichloromethane 
Benzene 
Toluene 
Ethylbenzene 
Styrene 
o-Xylene 
m-lp-Xylene 
A-Pinene 
B-Pinene 

0.034 
0.074 
0.458 

0.247 
0.062 
1.009 
0.089 
0.272 
0.007 

0.839 
0.101 

1.705 
0.653 
0.037 
0.216 
0.023 
0.091 
0.061 
0.009 

1.072 
0.034 
0.027 

0.01 I 
0.036 

0.066 

1.446 

0.005 

0.003 

1.106 
36.37 I .672 
2.67 0.600 

4.82 0.465 
0.098 
I .009 
0.089 
0.338 
0.007 

0.74 2.317 
0.101 

0.6 I 0.026 

1,705 
0.52 0.680 

0.037 
7.48 0.538 

0.023 
0.091 
0.061 
0.012 
0.023 -. p-Cymene 0.023 

TENTATIVELY 
IDENTIFIED CMPDS. 

Furan 0.584 0.584 
suhst'd HC 0. 150 0. 150 
unsat'd HC. C S H ~  0.122 0.122 
unsat'd HC, CSHB 0.104 0.104 
Branched HC 0.088 0.088 
Siloxane 0.087 0.087 
Benzohiran 0.078 0.078 
unsat'd HC. C7H14 0.077 0.077 

Pinene-related coinpound 0.069 0.069 
Butene 0.039 0.039 
Cyclohexane 0.029 0.029 
suhst'd HC 
suhst'd HC 
branched HC 
hranchul HC 
branched HC 
branched HC 

1 -ButenJ-yne 0.074 0.041 0. I I S  

.. . ~ .. ... 

228.99 0.109 
346.15 0.098 
124.18 0.051 

96.33 0.019 
20.29 0.004 

208.90 0.090 
18.43 0.008 
69.98 0.031 

1.45 0.000 

479.67 0 . i ~  
20.91 0.007 
5.43 0.001 

353.00 0.109 
140.86 0.037 

7.66 0.002 
111.31 0.026 

4.76 0.001 
18.84 0.004 
12.63 0.002 
2.48 0.000 
4.76 0.001 - __ __ 

120.91 
31.06 
25.26 
21.53 
18.22 
18.01 
16.15 
15.94 
23.81 
14.29 
8.07 
6.00 

3.2 - 1 



EMISSIONS TEST RESULTS - VOST 

Mil INLAND - ORANGE Source: Bark Boiler Condition I 
Sourca Code: IO-BB EPN: 02A IN: P-BARKB CIN: ‘2-33. C-8 

Compound BB-T BB-TC BB-C Totdl IO-BB Conc. 
(PZ) (PL’) (Pg/L) PS ( P g / d )  (ppm) 

SURROGATE STDS 
(% Recovery) 

Toluene48 96.8 93.4 101.2 
1,2-Dichlororthnne-d4 72.8 79.0 93.8 
Benzene46 84.8 75.3 118.0 

-T=Tenax Air Volume = 0.00483 cmin. 
-TC =TenaxlCharcoal 
-C = Conden.uk Condenute Vol. 43 0 I d  

NOTES: 

I 
I 
I 
P 
1 
I 
1 
J 
1 
1 
9 
1 
I 
I 
I 
I 
C 
I 
a 
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- 
T r i m p i 8  ~aboratorl88 of RTP. Inc. ?ILC NAME: N147S S-Le 10: IO-BB-~VOST-O~O~ 
801 capitol. Oriv8 R f  FILE:  HI480 18-1 

Ourhu. NC 27713 DATE: 07/31/82 T L I  I O :  58.039.3 
T8lspmh.: (918) S44-S729 T L I  PROJ I: 2141s ANALYSIS DATE: 07/24/92 

1 Br0106klorOI.thshm 
2 C h l o r w m t h u Y  
3 B r - t h 8 m  

4 V i n y l  Chlor id.  

S C h l O r w t N m  

7 A C m t o t m  

8 Carbon O i 8 u l f l d .  
9 1 ,1-OiChlorwthm8 

10 1.1-OiChlor08thUW 
11 t r s h s - 1 . 2 - O i c h l o r w t M n 8  
12 Chloroform 
13 1 . 2 - O i C h l o r w t h a M  
43 T r i ~ h l 0 r 0 f l ~ 0 r m 8 t h a n 8  
4S Acrol8in 
48 A c r y l o n i t r i l 8  

8 M 8 t h y l 8 M  Chlorid. 

47 Cis-1 . Z - O i C h l O r O . t M W  

S2 1,3-bvL.diHI. 
57 A l l y l  chlorld. 
82 Oimthyl disulf id8 

83 D i m t h y 1  SUlfid. 

68 1.00St.m 

88 T8r t -BUty l  m t h y l  8tMr 

89 v i n y l  B r a i d .  
70 n - H 8 r u n  

8s IDWathUW 

1 4  1 ,4 -Oi f lwrab8nz8m 
1s Z - B V c w m  

18 l , l , l - T r i c h l o r w t h 8 M  
17 Carbon T s t r a c h l o r l d .  
18 v i n y l  ~ c s t a t ~  
19 B r q o d i c h l o m t h u u  
20 1,2-OichlorOProguw 
21 C18-1,3-0ieklOrOprOPm 
22 T r i e h l O r w t N I Y  
23 Dibromc&l-CNr*' 
24 1.1 . 2 - T r i c h l o m t M M  
2s 8 U I Z 8 M  

28 t r M 8 - 1 . 3 - O l c h l o r o P ~  
27 8 r a o f o r m  

80 Oibrmon-  

S4 l r 4 - D i ~ h l o m - 2 - b u t 8 M  

28 ChlorOD.nz8w-dS 
29 4 - M 8 t h y l - 2 - P m n t w m  
30 2-Hsx.noM 
31 T 8 t r a c h l 0 r w t k . m  
32 1 , 1 , 2 , 2 - T 8 t r u h l o r w t h U I a  
33 TOlU8M 

4739 
603 

0 
0 
0 

28SO 
4794 

0 
0 

0 

0 

2SS28 
0 

3070 
892 
89s 

0 
6800 

0 
S80 

0 

0 

0 

0 

0 

72659 

22441 
329 

0 
0 
0 
0 
0 
0 
0 
0 
0 

383427 
0 
0 
0 
0 

27439 
0 
0 

. o  
0 

70040 

774 1 
.924 188 1 

,924 0 1  
1.096 0 1  

,938 0 1  
2.025 S02 1 
.s52 s24 1 

5.799 0 1  
1.818 0 1  
4 .640  0 1  

2.07) 0 1  

5 . 4 5 0  793 1 

3.052 0 1  

2.823 398 1 
. o m  4as 1 

.531 822 1 

2.411 0 1  
1.282 225 1 

1.188 0 1  

4.S28 1071 1 
1.081 0 1  

2.117 0 1  
1S.975 0 1  

4.S28 0 1  
1.389 0 1  
4.S71 682 1 

907 14 

.038 760 1 4  

.91s 0 14 

.E71 0 14 
,806 0 14 
.878 0 14 
.a89 0 1 4  

1. 104 0 14 
.557 0 1 4  

,493 0 14 
.409 0 ! 4  

2.37s 847 14 
.74s 0 1 4  

.2ss 0 14 

.123 0 14 

.303 0 14 

1347 28 
.194 0 28 
,111 0 28 
.37s 0 20 

,339 0 28 
,989 1117 28 

I S  
,034 E 
,001 NO 
,001 NO 
,001 NO 
,074 0 
. 4 s 0  0 
,001 NO 
,001 NO 
,001 NO 
. O O l  NO 
.247 0 
,001 NO 
.on2 0 

1.009 E 
.089 0 
,001 NO 
.272 D 
. O O l  NO 
,007 E 
,001 NO 
,001 NO 
,001 NO 
,001 NO 
,001 NO 
,839 0 

IS 
,101 0 
.001 NO 
.001 NO 
,001 NO 
,001 NO 
,001 NO 
.001 NO 
,001 NO 
,001 NO 
. O O l  NO 

1.70s E 
,001 NO 
.001 Ni) 
.002 NO 
.001 ND 

I S  
,001 NO 
.002 NO 
.001 NO 
,001 NO 
.as3 0 

. 0 5  

.os  

.05 

.05  

. 0 5  

.05  

.05  

.os  

. o s  

. o s  

. o s  

. o s  

.05  

.os 

.os 

.05 

.05 

.os  

.05  

.05  

.os  

. o s  

.05  

. o s  

. o s  

. 05  

.os  

. 0 5  

. o s  

.os  

.05 

.05  

.os  

.os 

.05  

.05 

. o s  

.05  

.05  

. 0 5  

. o s  

. o s  

.05 

. o s  

.05  
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34 Ch?crobenzone 
35 EthylMnZaM 
38 s t y r m  
37 0-xy1M. 
38 a-/P-xYl.m 
4a 1.2 Oichlorcaonzan 
50 i.2.3-Trichlorwr0p.~ 
51 1.3 DtchloraMnzan 
53 1,4 DiChloroMnzaM 
58 PI-Pinana 
58 8-Pinana 
59 C u w w  (iaoor0PYlMnZ.n.) 
04 Ethyl Mthacrylatm 
07 P-CYIUM 

0 
2377 
30873 

1989 

8371 
0 
0 

0 

0 

BO82 
3011 
1820 

0 

4451 

1.073 
,582 

1 .295 
.784 
,834 
,588 
.238 
,800 
.a74 

1.199 
1.339 
1.813 
,402 
1.797 

0 
1382 
1484 
1478 
1408 

0 

0 
0 
0 

1548 
1893 
1804 

0 
1927 

28 
20 
28 
28 
28 
20 
28 
20 

28 
28 

‘2 8 
28 
28 
28 

.001 ND 

.OS7 E 
,218 0 
.023 E 
,091 D 
,001 NO 
.001 NO 
.001 ND 
.OOl ND 

.081 D 

.020 E 

.009 E 

.001 ND 

.OZS E 

.os 

.os 

.os 

.05 

. o s  

. o s  

.05 

.05 

. o s  

. o s  

.05  

.05 

. o s  

. o s  

I 
I 
I 
CI 
1 
I 
I 
I 
1 
I 
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TRIANOLC LABORATORIES OP RTP, INC. FILE NAME: HI475 s w L e  ID: IO-OB-lV09T-0709 
801 cwitola Drivm DATE: 07/31/92 10-T 
D u r n u .  NC 27713 T L I  PROJ I: 21415 T L I  I D :  50.039.3 
T m l m p m :  (919) 544-5729 ANALYSIS 01ITE: 07/24/92 

INTERNAL STANDARD IS SCAN I S  AREA I S  I D  

774 44540 1 
907 60429 14 
1347 109080 20 
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I 

1 Bromochlor0nth.M 
2 C h 1 o m t k . m  

3 BrOlOltMm 
4 v i n y l  Ch lOr id .  

5 Chloro8th.m 

8 U8thy lWU C h l o r i b  

7 A C 8 t O W  

8 Carbon D i w l ? i d .  

9 i , l - O i C h l o r o 8 t H m  

10 1.1-Dichloro8th.m 

11 tranm-l .2-Dichloro8thmm 

12 Chlorororm 

43 T r i c h l O r O ~ l u O r w m t h a m  

45 Acrol8in 
48 A c r y l o n i t r i l 8  

52 1.3-butadimm 

57 A l l y l  c h l o r i b  
82 D i m t h y 1  d i s u l f i d .  

63 Dimmthyl Su lC id .  

65 I o d o w t h u n  

66 1.oocurw 
80 T8rt -Butyl  a 8 t h y l  mth8r 
69 V iny l  Bromid. 

13 1 , 2 - D i C h l o r m t h u n  

47 C i m - l . 2 - D i c h l o r ~ t h ~ m  

.70 n-H.XM8 

14 1 . 4 - O i f l ~ r o b . n z 8 ~  

16 1 ,l . l - T r i c h l o r o 8 t h a m  

17 C!rbon T 8 t r a c h l o r i d .  

18 V i n y l  - tat8 
19 B r m o d i c h l o r o y t h a m  

20  1 , 2 - D i C h l o r o p r w u u  

21 c i a - l . 3 - O i c h l o a g ~  

22 TriChlor0.- 

23 Dibromchlor- 

24 1 , l r 2 - T r i C h l O r o 8 t h a m  

2 5  88nzmm 
28 t r a n ~ - l , 3 - D i c h l o r o p r o p m  

27 0 r w o T o m  

54 lS4-DiChlOro-2-butaM 

80 D i b r w o w t N r n  

28 ChloroMnz8m-d5 

29 4-N8thyl-Z-P8nt- 

30 2 - H 8 x M I *  
31 T 8 t r a c h l o r o . t k m  

32 1 , 1 , 2 , 2 - T ~ t r a c h l o r m t h ~ m  

33 TOlu8n8 

15 2 -0uta t~n .  

4828 

16330 

0 
0 
0 

1272 

279 

0 

0 
0 
0 

1099 

0 

1726 

0 

0 
0 

1577 

0 
0 
0 

0 
0 

0 
0 

122286 

24931 

0 
0 
0 

0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

30252 

0 
0 
0 
0 

628 

.924 

.924 

1.086 
.936 

2.025 

.552 
5.799 

1.810 

4.648 

2 . 0 7 5  
5 . 4 5 8  

3.052 

2.823 
.036 

.531 

2.411 

1 .282  

1.186 

4 .526 
1.081 

2.117 

15.975 

4 . 5 2 6  

1.389 

4.571 

7 7 2  1 I S  

164 1 1.072 E 
0 1  ,001 NO 

0 1  , 0 0 1  NO 

0 1  . O O l  NO 
579 1 .a34 E 
520 1 .027 E 

0 1  ,001 NO 

0 1  ,001 140 

0 1  . O O l  NO 
0 1  .OOl NO 

791 1 .011 E 

395 1 .om E 
0 1  ,001 NO 

0 1  ,030 NO 

0 1  .002 NO 

0 1  .001 NO 
223 1 .086 0 

0 1  ,001 NO 

0 1  .OD1 NO 

0 1  ,001 NO 

0 1  ,001  NO 

0 1  ,001 NO 

0 1  . O O l  NO 
0 1  ,001 NO 

880 1 1.448 E 

905 14 ' 

, 0 3 8  0 14 

,915 0 14 

,671 0 1 4  

.E06 0 14 

.e78 0 14 

.E89 0 14 

1.104 0 14 

.557 0 14 

,493 0 14 
. 409  0 14 

2.375 0 14 

.745 0 14 

,255 0 14 

.123 0 14 

.303 0 14 

I 9  
,006 t10 

,001 NO 

. O O l  NO 

,001 NO 
.001 NO 

,001 NO 

.001  NO 

. O O l  NO 

. O O l  ND 

,001 NO 

.001 NQ , 

,001 NO 

.OOl NO 

.002  NO 

,001 NO 

1343 20 I S  

, 1 9 4 '  0 20 , 0 0 1  NO 
,111 0 28 ,001  NO 

,375 0 26 .001 NO 

.339 0 28 ,001  NO 

.989 1114 20 ,005 E 

.05 m 

. 05  

.05  

. 0 5  

.05  

.05  

.05  

. o s  

. o s  

.05  

. 0 5  

.05 

.05  .I 

.05 : 

. 05  

. 0 5  

.05 

.05 

.05  

. o s  m 

.05  

.05  
m 

1 . 0 5  

. o s  

. o s  

. 0 5  h 

. o s  

.05  

.05 

.05 

.05 1 

. 0 5  

1 . 0 5  
. o s  
.05 

1 . o s  
. 0 5  

1 .05  
. 0 5  

.05  

1 . 0 5  

. o s  
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34 C h l O r W . n Z # M  

3s E t h y l M n x m  

37 O - X Y l a m  

38 n - / p - X y l m  
49 1.2 Dichloro8onzana 
so 1 , 2 , 3 - T r i c h l o ~ r o ~ ~  

S3 1,4 DichlorW.nzaM 

Sa E-Piwn. 
Sa C u s m  ( i w p r o p y l 8 a n z a ~ )  
84 E t h y l  m a t h a c r y l a t 8  
a7 P-CY- 

38 S t Y r a M  

5 1  1,3 O ~ C h l O ~ O 8 # n Z # M  

58 A - P l M M  

0 
0 

0 

0 
0 

0 

0 

0 

0 
0 

499 
0 
0 
0 

1.073 
. S82 

1.295' 
.784 
,834 
,588 

,238 
,800 

,874 
1,199 
1.339 
1.813 

.402 

1.797 

0 28 

0 28 
0 28 
0 28 
0 28 
0 28 

0 28 
0 28 

0 28 

0 28 
1544 28 

0 28 
0 28 
0 28 

,001 NO 
,001 NO 

.001 NO 

.001 ND 
,001 ND 
,001 ND 

,001 ND 
. O O l  NO 
,001 NO 

.001 ND 

.003 E 

.001 ND 

.001 flD 
,001 ND 

. o s  

.os  

.os  

. o s  

.os  

. o s  

.os  

.os  

. 0 5  

. o s  

. 0 5  

.os  

.os  

. 0 5  
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TRIANOLE LABORATORIES Of R I P .  INC.  F I L E  N W C :  H I 4 7 1  SAMPLE I o :  IO-OB-1VO5T-0709 
801 capi toh D r i v m  DATE : 0 7 / 3 1 / 9 2  1 B-T/C 
D u r n u ,  NC 27713  T L I  PROJ 1: 2 1 4 1 5  T L I  10: 58.039. 4 

T m l m p h Q u :  (919) 5 4 4 - 5 7 2 9  ANALYSIS DATE: 0 7 / 2 4 / 9 2  

INTERNAL STANDARD I S  SCAN I S  AREP IS I D  

7 7 2  4 0 4 3 1  1 

9 0 1  89112 1 4  
1 3 4 3  11093S 28 
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I 
I 
1 
I 
1' 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
B 
I 
I 

1 Bromechlorowtk.nm 
2 Ch1orOO.tk.M 

3 8rommetk.M 

4 V iny l  Chloridm 

5 Ch lorwtheno 

6 Mathylmna Chlor ida  

7 Acotohe 

8 Carbon Oieu lT ide  

9 1 . l -OiChloTO.t)WW 
10 1.1-0IChlOTO.tk.M 

11 trans-1.2-Oichlorwthenm 

12 C h l o r o I O n  

13 1 . 2 - O i c h l o r w t h M e  

43 Tr ich lomf luorommthew 

45 Acrolein 

46 A c r y l o n i t r i l e  

47 CIm-l ,2-01CklOrWtheM 

52 1.3-butadimW 

57 A l l y l  chloride 
62 Dimethyl d i a u l l i d m  

63 Oimmthyl eu1Tida 

65 I O a t h M m  

68 1 s m C t a w  

88 Tort-Butyl methyl ather 
69 V iny l  Bromide 

70 n-Haram 

14 1,4-Oif1uorobonzmw 

15 2-Butenonm 

18 1 .1 .1 -Tr ich lorwthanm 

17 Carbon Tetrachlor idm 

1 6  v i n y l  & a t a t e  
19 Brm0diChloronth.IY 

20 1,2-OichlorOProp.ru 

21 c i s - l , 3 - O i c h l o r o p r o p w  

22 T r i c h l o r w t M M  

23 D i b r o l o C n l o r c n t h u m  

24 1 , 1 . 2 - T r i c h l o r a t M h m  

2S 8mnzmM 
26 trane-l,3-Oichloroprowne 
27 B r m o I o m  
54 1 . 4 - O i ~ h l o r o - 2 - b u t ~ M  

60 0ibrOOO.lmthew 

28 ChlorObanZmM-dS 

29 4 - ~ m t n y l - 2 - P a n t ~ w  

30  2 - H m x m W  
31 T s t r a e n l o r w t h u m  
32  1 , 1 . 2 , 2 - T m t r a C h l o r w t M n ~  

1916 

0 
0 

0 

0 

l e s s  
114 

0 
0 
0 

0 

534 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

115 

8114 

0 

66  

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9819 

0 
0 

0 

0 

777 1 

1.500 0 1  
1.450 0 1  

1.6S6 0 7  

1.225 0 1  

1.187 580 1 

1 .112  526 1 

2.822 0 1  

1.466 0 1  

4.188 0 ,l 

1.676 0 1  

2.892 796 1 

2.959 0 1  

1.815 0 1  

.471 0 1  

,882 0 1  

1.6S6 0 1  

2.246 0 1  

,649 0 1  

4.349 0 1  

2.154 0 1  

1.579 0 1  

13.240 0 1  

3.S78 0 1  

1.747 0 1  
4.066 661 1 

913 14 

. OS7 0 14 

, 6 6 7 '  80s 14 

.536 0 14 

1.187 0 14 

,597 0 14 

.730 0 14 

.e46 0 14 

,482 0 14 

. E l 8  0 14 

,529 0 14 

.982 0 14 

.e40 0 14 

.389 0 14 

,283 0 14 

.382 0 14 

1364 26 
. E O 8  0 28 
,636 0 28 

.27s 0 28 

.759 . 0 26 

3.2 - 9 

I S  

.3S NO 

.36 NO 

.28 NO 

.43  NO 

36.37 0 
2.67 E 

.1B NO 

.3S NO 

.13  NO 

. 3 1  NO 

4.82 E 
. 111 It0 

. 2 9  NO 

1.11 NO 

.59 NO 

.28 NO 

2.3 NO 

.80 NO 

.12 NO 

.24  NO 

.33 NO 

.04  NO 

.15 NO 

.30 NO 

. 7 4  E 

I S  

2 .15  NO 
.01 E 
.23 NO 

. 1 0  NO 

.21 NO 

.17  NO 

.19 NO 

.27 NO 

.20 NO 

.23 NO 

.13 NO 

. 1 9  Ni) 

.32 NO 

.47 NO 

.34 NO 

I S  
. I 7  NO 

.18 NO 

.37  120 

.13  NO 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
10 
10 
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EMISSIONS TEST RESULTS - VOST 

Mil "D -ORANGE Source: Bark Boiler Condition 1 
S O U M  cods: IO-BB EPN: 02A FIN: P-BARKB CM: -33, c-8 

: Date: 7/10/92 
Compound BB-T BB-TC B B C  Total IO-BB Conc. 

018) (re) W L )  rg ( I r g / d )  (ppm) 

TARGET COMPOUNDS 
Chloromethane 0.033 0.472 0.51 102.85 0.049 
Methylene Chloride 0.076 0.082 92.18 4.12 839.46 0.237 
Acetone 0.428 5.61 0.67 136.30 0.056 
Carbon Disulfide 0.171 0.865 I .04 211.00 0.067 
Chloroform 0.245 0.003 1.18 0.30 60.84 0.012 
Trichlorofluoromethane 0.026 0.03 5.30 0.001 
Acrolein 1.22 0.05 10.68 0.005 
Acrylonitrile 
1,3dutndiene 0.197 0.036 0.23 47.45 0.021 
Dimethyl disulfide 
Isooctane 0.220 0.016 0.24 48.07 0.010 
t-Butyl methyl ethn 0.520 0.049 0.57 115.89 0.032 
n-Hexnna 6.312 0.288 6.60 1344.20 0.375 
~ - B u ~ M o u ~  (MEK) 0.084 0.08 17.11 0.006 
1, I ,  I-Trichlorcethane 
Bromodichloromthane 0.010 0.01 2.04 o.Oo0 
Benzene 1.769 1.77 360.29 0.111 
Toluene 0.808 0.038 1.20 0.90 182.81 0.048 
Ethylbeazcae 0.020 0.02 4.07 0.001 
StyR4ke 0.089 0.09 18.13 0.004 

m-IpXylene 0.034 0.03 6.92 0.002 
A-Pinene 0.073 0.07 14.87 0.003 
B-Pmene 0.022 0.02 4.48 0.001 
pCymne 0.029 0.03 5.91 0.001 

0-Xylene 0.012 0.01 2.44 0.001 

TENTATIYELY 
IDENTIFED CMPDS. 

F u m  
subst'd HC 
unsat'd HC. CSH8 
u W ' d  HC, CSH8 
Branched HC 
Siloxane 
Bewofuraa 
unsat'd HC, C7H14 
ldute.n-3-yne 
Pmeae-related compound 
Buteae 

subst'd HC 
subst'd HC 
branched HC 
branched HC 
branched HC 
branched HC 

CyCloheXMO 

0.272 0.27 55.40 
0.258 0.066 5.13 0.54 110.91 

1.307 1.31 266. I9 

0.044 
2.968 0.046 
0.204 
0.178 
0.097 
0.092 
0.090 
0.081 

0.04 8.96 
3.01 613.85 
0.20 41.55 
0.18 36.25 
0. IO 19.76 
0.09 18.74 
0.09 18.33 
0.08 16.50 

Rge3 o f 4  IovosT.xLs l l l 8 i P J  
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EMISSIONS TEST RESULTS - VOST 

Mil INLAND - ORANGE Source: Bark Boiler Condition 1 
S O U M  code: IO-BB EPN: 02A FIN P-BARKB CIN: -33, C-8 

VOlUrm: = 5 L uate: I/IU/YZ 
Compound BB-T BE-TC BBC Total IO-BB Conc. 

(re) ( P e w  rg @ e l m  @ p d  

SURROGATE STDS 
(% Recovery) 

ToluenedS 98.500 92.000 99.6 

Benzmed6 86.900 85.800 107.0 
1 .2 -DichIoroeM4 79.800 72.800 99.9 

NOTES: 
-T=TeanX 
-TC=Tenu/chprcopI 
-C = Condensate 

Air Volume = 0.00491 cum. 

Condensate Vol. 43.0 mL 
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I 
'I 
I 
I 
I 
I 
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I 
I 
1 
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1 Br-hlorOHtMM 
2 C h l a r m a t M M  
3 8rammath.m 
4 Vinyl C h l o r i d .  

6 Mathylwm C h l o r i d a  
7 Acatona 
8 CarDon Diaulf idw 
9 1 . l - O i C h l O ~ W t M M  

10 1 , 1 - 0 i c h l O r m t h M a  
11 t r a n ~ - l , 2 - O i ~ h l a r m t M ~  
12 Chloroform 

43 T r i c h l a r a r l w r a a t h a n a  
45 A C r O l a i n  
46 A c r y l a n i t r i l a  
47 C i a - l , 2 - D i c h l o r a t h . M  
52 l r3-butad iwM 
57 A l l y l  Chlor ida  
62 O i m t h y l  diwulCid.  
63 Difmthyl S u l f i d .  
65 1-tMM 
66 1MQSt.M 

5 C h l o r m t h a M  

13 1.2-DIChlOrWtMM 

68 Twrt-Butyl m t h y l  a t H r  
69 Vtnyl B r a m i d .  
70 n-HaxaM 

14 1,b-oir lwrOb.nzanm 
15 2-0ut.n- 
16 1 , l , l - T r i c h l o r w t h a M  
17 Carbon r a t r a c h l o r i d a  
18 Vinyl P c a t a t a  
19 B r o m o d i c h l o r o m w t M  
20 1 . 2 - O i c h l 0 r o p ~  
21 ciw-~,3-Dichloroprop.rw 
22 T r i c h l o r a t l l u l .  
23 D t b r a o s h l o r a t M  
2 4  1 ,1 , 2 - T r i c h l o r a t N I Y  
25 8anxanw 
20 t r M a - l , 3 - D ~ c h l o r o p r ~ M  
27 BrODOIan 
5 4  1,4-Dichloro-2-butan  
60 OIbrammathUU 

28 ChloraMnZana-d5 
29 4-Mathyl-2-Pwnt~ana 
30 231ax.noM 
31 Tatrachlorwthmw~ 
32 1 , 1 . 2 , 2 - T ~ t r a c h l o r a t ~  
33 Tolwna 

4?13 
529 

0 
0 
0 

2603 
4017 

17103 
0 
0 
0 

23080 
0 
0 
0 
0 
0 

4358 
0 
0 
0 
0 

60590 
40626 

0 
497116 

23691 
208 

0 
0 
0 

858 
0 

0 
0 
0 

0 

390257 
0 
0 

0 

0 

28537 
0 
0 

' 0  
0 

91182 

771 1 

,924 165 1 
,924 0 1  

1 . 0 9 8 '  0 1 
.938 0 1  

2.025 5711 1 
.s52 ¶20 1 

s .799  49s 1 
1.616 0 1  
4.648 0 1  
2.075 0 1  
5.456 790 1 
3.0S2 0 1  
2.623 0 1  

,036 0 1  
.531 0 1  

2.411 0 1  
1 . 2 8 2  225 1 
1.106 0 1  
4.s20 o t  

1.861 0 1  
2.117 0 1  

15.975 862 1 
4.526 029 1 

1.369 0 1  
4.571 062 1 

903 14 
,036 756 1 4  

.91s  0 1 4  

.a71 0 14 

. B O 6  0 14 

.076 1001 14 
,609 0 14 

1.101 0 14 
.557 0 14 
f493 0 14 
.bo9 0 14 

2.375 844 14 
,745 0 14 
.255 0 14 
,123 0 14 
.303 0 14 

1341 28 
,194 0 28 
,111 0 26 
,375  0 28 

,339  0 28 
,989 1112 211 

IS 
.033 E 
,001 NO 
,001 NO 
,001 NO 

. o l e  0 

.426 0 

,171 0 
,001 NO 
.OOl NO 
,001 NO 

,245 0 
,001 NO 

.001 NO 
,032 ND 

.002 NO 
,001 NO 
,197 0 
.OO? NO 
,001 NU 
,001 N O  

,001 NO 

.220 0 
,520 0 
,001 NO 

6.312 E 

I9 
.084 0 
,001 N O  
,001 ND 
,001 NO 

.010 e 
,001 NO 
,001 ND 
.001 NO 
,001 NO 
,001 NO 

1.769 E 
,001 ND 
.001 NO 
,002 NO 
,001 NO 

IS 
,001 NO 
.002 NO 
.OOl ND 

,001  NO 
.008  D 

.05  

.os 

.os 

.os 

.os 

. o s  

.os  

.os 

.os 

.os 

. o s  

.os 

.05 

.05 

.os  

.os 

.os 

.05 

.05 

. o s  

. o s  

.os 

.os 

. o s  

. 0 5  

. o s  

. o s  

. o s  

.os 

. o s  

. o s  

.os  

.os  

.os 

.os  

. o s  

. o s  

.os 

. o s  

. o s  

.05 

. o s  

. o s  

. 0 5  

. 0 5  
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, 1%. FILE NWE:  HI478 SWPLE I D :  IO-88-lVD3T-0710 

RF FILE:, H I489  28-1 
DATE: 07/31/92 T L I  I D :  58.03s. 9 
T L I  PRDJ I: 21415 ANALYSIS DATE: 07/24/92 

41 1 , 2 - D i s h l o r o m t h ~ o - d 4  
48 8.nzmM-d8 
39 TolmM-dB 

10451 3 .037  841 1 .20 D 79.8 
52485 2.548 839 14 .22 D 88 .9  

45951 1 .83s  1tO3 28 .25  D 98.5 
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TRIANGLE LABORATORIES OF RTP, XNC. F I L E  N N E :  HI476 SPYPLC I D :  . IO-88 -1V09T-0710  

801 capitol. Driva DATE : 07/31/92 20-T 
Durham, uc 27713 T L I  PROJ 0 :  21415 T L I  10: 58 .039 .9  

TalapMn.: (919)  544-5729 ANALYSIS DATE: 07/24/92 

1 CYCLWEXANC 

2 BRANCHED HYDROCAREON 

3 FURAN 

4 S U B S T I M E D  HYDROCARBON 
5 SUBSTITUTED HYDROCARBON 

6 SUBSTITUTED HYDROCARBON 
7 BRANCHED HYDROCARBON 

B BRANCHED HYDROCARBON 
9 BRANCHED HYDROCARBON 

10 BRANCHED HYDROCARBON 

725 

618 

403 
1894 

356 

1299 

1609 

1137 

1987 

1835 

466019 
205474 

42701 

98113 

31993 

87493 

38975 

34753 

34312 
30762 

771 

771 

771 

1341 
771 

1341 
1341 
1 3 4 1  

1311 

1341 

.25 

.25  

. 2 5  

. 25  

. 2 5  

.25  

.2s 

. 2 5  

. 2 5  

.25 

2.988 4 

1.307 

, 2 7 2  y 

. Z S B .  
,204 P' 
. 1 7 8  r' 
,097 / 

,092 . 
,090 - 
,081 

INTERNI\L STANOARD 1s SCAN IS AREA I S  I D  

771 39299 1 

903 86641 14 
1341 94945 28 
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1 8r0.OChloromtk.M 
2 Chlormathmm 
3 B r w M t N n m  
4 Vinyl Chlorida 
5 Ch1orwth.M 
6 Wathylmna Chlorida 
7 katana 
8 Carom OiaulTib. 
9 1 .1-Dichlorwthma 
10 1.1-OichlorcmthaM 
1 1  trana-1.2-OiChlorwtMM 
12 ChloroTorm 
13 1.2-Oichlorwthana 

4 5  ncrolain 
46 Acrylaitrila 
47 cia-1 .2-01ChlOrWtMM 
52 1.3-but.dianO 
S7 Allyl. chlorid. 
62 Oiwthyl diwl*id. 
83 Dimmthyl wlfiaa 
85 I O d o r t h M m  

66 I Y Y T t W  
68 Tart-Butyl mathyl atMr 
89 Vinyl 8ramida 
70 n-Haxuu 

14 1.1-Dif1uoronmnmm 
1s 2 - B u t . m  
18 1 ,l,l-TriChlOr~th.M 
17 Carbon Tatrachloridm 
18 vinyl Acatata 
19 Brooodichlorwthvu 
20 1 . 2 - O i c h l o r o p r ~  
21 cls-1.3-OiCnlomp& 
22 TriehlorwV*r* 
23 O l b ~ l o r O l t M  
24 1.1 ,2-TrichlorwthMm 
25 B.nzan 
26 tram-1.3-0ichloraprop.n 
27 L l r w f o r s  
54 I.4-DiChl0r0-2-b~tana 
80 O i b m o Y t r Y n  

28 Chlor00.nzam-d5 
29 4-Mathyl-2-Pant~~ 
30 ~-H~XLI)IXU 

31 Tatracnlomatrun 
32 1 ,I 1 2 . 2 - T a t r a ~ h ~ o r w t ~  
33 T O l W M  

43 TrichloroTluor~thaM 

5824 
9800 

0 
0 
0 

37s9 
0 

112787 
0 
0 
0 

358 
0 

1544 

0 
0 
0 

1028 
0 

0 
0 
0 

5909 
5000 

0 
29806 

25187 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

30723 
0 
0 
0 
0 

4625 

768 ,l 
.924 163 1 
,924 0 1  

1.096- 0 1 

.SI8 0 1  
2.025 576 1 

, 5 5 2  0 1  
5.799 494 1 
1.818 0 1  
4.848 0 1  
2.075 0 1  
5.456 786 1 
3.052 0 1  
2.623 393 1 
.036 0 1  
.531 0 1  

2.411 0 1  
1.282 222 1 
1.166 0 1  
4 . 5 2 6 .  0 1 
1.861 0 1  
2.117 0 1  
15.975 nsa t 

4 . 5 2 8  622 1 
1.389 0 1  
4.571 657 1 

900 14 
. o m  0 74  

.91 s 0 14 

.a71 0 14 

.BO6 0 14 

.876 0 14 
,689 0 14 
1.104 0 14 
,557 0 14 
.493 0 14 
.409 0 .14 

2.375 0 14 
,745 0 14 
. ZSS 0 14 
.123 0 14 
.303 0 14 

1331 28 
,194 0 28 
, 1 1 1  0 28 

,375 0 28 
,339 0 28 
,989 1108 28 

3.2 - 16 

I S  

,472 0 
,001 NO 

.OOl ND 

.001 NO 

.082 0 
,002 NO 

,965 0 
,001 ND 

.001 NO 

. O O t  NO 

.003 E 

,001 NO 

.026 E 

.OZS NO 

.002 NO 

.001 NO 

.036 E 

.OOl NO 

,001 NO 

,001 NO 

,001 NO 

,016 E 
, 049  E 
,001 ND 

,280 D 

I S  

.005 ND 

.001 ND 

.OOl NO 

.OOl NO 

,001 NO 

.OOl NO 
,001 NO 

.OOl NO 

,001 NO 

.OOl NO 

,001 NO 

,001 NQ 

.OOl ND 

,002 NO 

.001 NO 

I S  

.OOl NO 

.OOl NO 

.OOl 110 
,001 NO 

.038 E 

.05 

.05 

.os 

.os 

. 0 5  

.05 

.05  

.05  

. o s  
.os 
.05  
. o s  
.a5  

.05  

.05  
.05: 
.os  
.05  

.os 

. o s  

.05  

.os 

.os 

.05  

. o s  

.05  

. o s  

. 0 5  

. 0 5  

. 0 5  

.os  

.os 

. 0 5  

. o s  

.05  

.05 

. o s  

.05  

. o s  

. o s  

. 0 5  

.05 

. o s  

. 0 5  

. 0 5  

- 
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T r i a n g l a  L a m r a t o r i a a  Of RTP. Inc. FILE NWE: HI472 SAMPLE I O :  IO-00-1VOST-0710 

001 Cap i to lA  Driwa RF FILE: M48B 28-TIC 

Durhu, NC 27713 DATE: 07/31/92 T L I  I D :  50.039.10 

Talaphma:  (9191 544-5729 r L r  PIWJ s: 2 i 4 t 5  RNALYSIS DATE: 07/24/92 

M E T H O D  0 2 4 0  ~ U A N T I T A T I O N  R E P O R T  
i i i i i==ii5ii=ii i=i=ii--i i5ii i i i i i-----. i=:=====:=~=========:============================~==========~=== 

NWE AREA RF SCAN I S I D  AUT. u g  CODE WAN LIMIT 

34 C h l o r o b a n x u u  0 1.073 0 20 . O O l  ND .os  
35 Ethylaanxana 0 ,582 0 28 ,001 ND .05 

38 Styran. 0 1.295' 0 20 . O O l  NO .05  

37 0-XY1 .M 0 .784 0 20 ,001 NO . o s  
38 m-/p-XylaM 0 ,834 0 28 ,001 ND . o s  
49 1.2 Oichlorobanzana 0 .sa6 0 20 .001 NO . 0 5  

50 1 ,2 ,3 -T r i~h lo rop rOp . IU  0 .236 0 20 .001 ND . 0 5  

s i  1.3 o ich1oroaanrana 0 ,800 0 28 ,001 NO .05 

53 1,4 D i c h l o r o ~ a n t a n a  0 .e74 0 28 ,001 NO .05 

58 A-PiMna 0 1.199 0 28 ,001 NO . 0 5  

50 0-Pinana 0 1.339 0 28 ,001 ND .05  

59 Cumana ( iaooropylbanxona)  0 1.013 0 20 ,001 ND . . 0 5  

64 E t h y l  M t h a c r y l a t a  0 ,402 0 28 ,001 NO . o s  

....................................................................................................... 

67 P - C Y I I Y  0 1.197 0 28 ,001 ND .05 

4 1  1 ,2-01chlorD. t tUn~-d4 

48 0anzana-d8 
' 39 To lwna-d8  

12428 3.037 836 1 .16 0 72.8 
55048 2.540 835 14 .21 0 85.8 
48214 1.635 1090 28 .23 0 92.0 

3.2 - 17 



TRIPHOLE LAMRATORIES OF RTP, INC. FILE NWE: HI472 S W L E  I D :  

801 Wpi to la  D r i v a  DATE: 07/31/92 

T.l.DIlon0: (919)  544-5729 ANALVSIS DATE: 
O u r N .  NC 27713 T L I  PROJ 1: 21415 T L I  I D :  

IO-BE-1VOST-0710 
20-TIC 
58.039.10 
07/24/92 

INTERNPL STANDARD I S  SCAN I S  AREA I S  ID 

B r w o c h l o r o m e t h u n  
C h l o r o M n z a m - d 5  

788 47932 1 
1337 107203 28 

3.2 - 18 
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1 B r o l l o c h l o r o u t h a ~  

3 0rmomth .M 
4 Viny l  Ch lor ida  

5 Chloroathana 

2 ChlOrO.lathaM 

6 W t h y l a M  Ch lor ida  

7 ACatOM 

0 Carbon Disulf id. 
9 i , i -Oich1oroathana 

10 1 , 1 - D i c ~ l o r W t h a M  

11 t r ~ a - 1 , 2 - D i c h l o r ~ t M ~  

12 ChloroTorm 

43 T r i c h l o r o f l w r ~ t h M a  

45 k r o l a i n  

46 A c r y l o n i t r i l a  

47 cis-1,2-DichlorwtMM 
52 1.3-butadiaM 
57 A l l y l  C h l o r i M  

62 Oinathyl  d imJ l? ido  

63 P i w t h y l  s u l f i d a  

0S I o d o m t h u w  

66 1YYTt.M 

68 Tort-Butyl  w t h y l  a t N r  

69 v i n y l  0roaida 

70 n-Haaano 

13 1 , 2 - 0 1 C h l O r ~ t h . M  

14 1 ,4 -O i? luo rob .n2a~  

1 5  2-8UtallOM 

16 1.1 , l -T r i ck lo roa t tuna  

17 carnon T a t r u h l o r l d .  

10 V iny l  Acatata 
19 8r0 .0d ich lo r - tN IU 

20 1 ,2 -D ich lOmrOP.rY 

21 c1s-1.3-D!chlOmprOP.M 

22 Tr iCh1orw th .M 

24 1.1.2-Tr ichloroatNna 

25 8anrana 

27 0rollofora 
54 1,4-Oich lo ro-2-bu t~M 

60 Dibrmomathum 

26 ChlOrODan2aM-dS 

29 4 - W t h y l - 2 - P a n t ~ o M  
30 Z-Haxanona 
31 TotraChlorMthana 
32 1 - 1  .2,2-Tatracntoroattuna 

23 O i b r ~ l o r o m a t h a n a  

26 tran~-1.3-DiChloroprog.m 

1741 

0 
0 

0 
0 

381 1 

217 
0 

0 

0 
0 

119 

0 
0 

0 
0 
0 
0 
0 

0 
0 

0 

0 

0 
0 
0 

0259 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 

9061 
0 
0 
0 

0 

1. 500 
1.4so 
1.056 

1.225 
9.107 

1.112 

2.922 
1.406 
4.160 

1.676 

2.092 
2.959 

1.815 

.471 

,082 
1 . 8 S 6  
2.246 

. 649 
4.349 

2.1S4 
1 . s79 

13.240 

3.570 

1.747 

4.066 

.OS7 

,667 

.536 
1.107 

,597 

,730 

,846 

.462 

,618 

.S29 
,962 
.E46 
.389 
.263 
.362 

.EO8 

,636 
,275 

.759 

700 1 

0 1  

0 1  

0 1  
0 1  

503 1 

527 1 

0 1  

0 1  

0 1  

0 1  

800 1 

0 1  
0 1  

0 1  

0 1  

0 1  
0 1  

0 1  
0 1  

0 1  
0 1  

0 1  

0 1  
0 1  

0 1  

917 14 
0 1 4  

0 14 

0 14 

0 1 4  

0 1 4  

0 14 

0 14 

0 1 4  

0 '14 

0 1 4  

0 14 
0 1 4  

0 14 

0 1 4  

0 14 

1366 26 
0 28 
0 28 
0 20 
0 28 

1s 
.38 ND 

.40 NO 

.31 NO 

.47 ND 

92.18 D 
5.61 E 
.SO ND 

.39 NO 

.14 ND 

.34 NO 

1 . 1 0  E 
.19 NO 

.32 ND 

1.22 ND 

. 65  NO 

.31 ND 

.26 ND 

.89 NO 

.13 ND 

.27 ND 

.36 NO 

.04 NO 

. 1 6  NO 

.33 NO 

.14 NO 

19 
2.12 NO 

.16 MD 

.23 ND 

.10 NO 

.20 ND 

.17 NO 

.19 ND 

.26 NO 

.20 ND 

.23 NO 

.I3 NO 

.19 ND 

.31 NO 

.46 ND 

.33 ND 

IS 
.17 ND 
. 1 6  ND 
.37 ND 

.I1 ND 

10 
10 
10 
10 

10 

1 0  

10 

10 

10 

10 

10 

10 

10 

i a  
10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

1c 

10 



41 1 , ~ 2 - 0 i C ~ l O r W t h a N - 0 4  
48 Banzana-d6 
39 To lwna-d8  

4483 2 . 5 7 7  851 1 .25 0 9 9 . 9  
10178 l . l S 1  850 14 . 2 7  0 1 0 7 . 0  
12799 1 . 3 0 4  1123 28 . 25  0 9 9 . 6  

3.2 - 20 
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INTERHAL STANDARD I S  SCA14 I S  AREA I S  I D  

B r o m o c h l o r o m e t h a n e  

C h l o r o ~ e n r ~ n * - d 5  

7 8 1  1 5 9 8 4  1 
1 3 6 7  34806 28 

3.2 - 21 
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Section 3.3 Emission Test Results - SEMI-VOST 
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EMISSION TEST RESULTS - SEMI-VOST 

Mill I N L A N D  - ORANGE SoLirce: Bark Boiler Cirndition 1 
Source Code: IO-BB FIN: P-BARKCIN: C-33. C-8 

EPN: 02A 
Sampling Date: 7/8/02 

Coinpound IO-BB IO-BB Conc. 
( p g )  (pgii113) (PP”’) 

TARGET COMPOUNDS 

Clem Air Act Cmpd% 
Cuinene 
a-Pinene 
B-Pinene 
1.2.4-Triiiiethylhenzne 
p-Cymene 
Naphthalene 
Pentainethylhenzme 
Di-n-hutylphthalate 
Biityllrenzylphthalate 
hi~(2-Ethylhexyl)phth;il~ite 

hlethiid 8270 Ctnpds 
I .4-Dichloroknrzne 
Benzoic Acid 
I .2,4-Trichlorohenzene 
N:tphthalene 
3-Methylnaphthalene 
Diiiicthylphthalale 
Biityll~eiizylphthalate 
hi~(?--EtIiylhe~yl)phthalale 

1.03 
16.92 
8.58 
0.79 
2.21 

21.90 
I .76 
3.26 
I .60 

18.78 

1.70 
2.82 
0.39 

14.24 
0.30 
0.46 
0.66 
7.S8 

27.88 
458.04 
232.27 
21.39 
59.83 

592.85 
47.64 
88.25 
43.31 

508.39 

46.02 
16.34 
10.56 

3s5.49 
8. I? 

12.45 
17.87 

213.32 

0.006 
0.081 
0.041 
0.004 
0.01 I 
0.111 
0.008 
0.008 
0.003 
0.03 I 

0.008 
0.015 
0.001 
0.072 
0.001 
0.002 
0.001 
0.013 

TENTATIVELY 
IDENTIFIED CMPDS. 
Toluene 101.56 2749.32 
Butox yethanol 48.51 I3  13.21 
Di inethylhmzna 32.76 886.84 
Br;inclied Propionic Acid 15.85 420.07 
Pinene-related coinpound 15.16 410.40 
Suhat’d HC 12.41 336.22 
Styrene I I .79 319.17 
Ammtic HC 11.10 300.49 

SURROGATE STDS C A A  Method 8270 
N i trokiizene45 68.3 28.3 
Phenul-dS 74.4 67. I 
I .3.5-Tl.ichloroknzne43 75.2 56.9 
I .4-Dihruin11I~nzene-d4 (v3.9 62.9 
2-FI oiirirhiplienyl 9 5 . 0  67.2 
2,4.6-Tril~ri~iiin~,hcnol l ( lh.7 75.0 

f’yrcne-d I O  I I9.U 69.4 
An I1hr;icciie-d I O  127.0 71.5 

NOTES: Air Vid. = 0.03694 cii.iii. 

P a p  I of I BBIISVP?.XLS I i lX i ’J i  

3 . 3  - 1 



TRIANOLE Lb8OlATORIl?s Of RTP. INC. 
801 cap(to1s orlvm OATA m e :  0~770 snMpLe IO: I O - ~ ~ I ~ M M ~ ~ O ~ O ~ / ~ A . - ~ ~  
Ourhu. NC 27713 RF PILE: OJ788 TLI S w L e  IO: 58.37.1A-tC 
Totophona: (919) 544-572) OATC: . 09/14/92 OILUTION FICTOR: 1 

TLI PROJ: 21413 ANALYSIS OATC: 09/10/92 

Y E T ~ O O  8 2 7 0  a u a ~ T I r a T r o ~  R E P O R T  

NPYE ARE4 RF SCAJI nMT, us CDOE 
i.D.ii.:li=i,ii=i.===::=======,,~:,,=====:~==:===:,======~::==========:==:====~=::==,=~==::::=::====~== 

WAN LIMIT ....................................................................................................... 
1 l.4-Oi~hlorobonzmM-d4 3828 457 1 I¶ 
2 Nsphthalow-dE 14039 829 2 IS 
3 A e ~ h t h . w - d l 0  7927 880 3 IS 
4 PhanAnthrono-dlO 10880 loss 4 IS 
5 ChryHw-dl2 1oooa 1488 5 IS 
8 Pmrylmnm-dl2 10231 1783 8 IS 

20 n-l4itrowdiwthylamim 0 .eo1 0 1  .35 no to  
21 cM(*. 2sa 2.893 354 f 1.03 C to 
22 A - P ~ M M  208) 1.291 387 1 18.92 D 10 
23 b-P1WM 1238 l.SO8 418 1 8.58 e 10 
24 h1liM 0 1.810 0 1  .12 HD 10 
25 1.2.4-Tr1nwthylb~nz.nu 153 2.021 435 1 .7* E 10 
28 PhmWl 0 1.822 0 1  .13 NO to  
27 8onzyl cktor id .  0 2. 284 0 1  .09 ND 10 
28 b1 s- (2-Chlorathyl ) m t h . r  0 1.238 0 1  .11 ND 10 
29 n-Nltro.00rDhollW 0 .507 0 1  . b l  ND 10 
30 1.4-01~hlor0bmnZmrY 0 1.048 0 1  .20 ND 10 
31 P - C y m  470 2.222 488 1 2.21 e 10 
32 Acmtqlh.nam 0 .244 0 1  .88 )(D 10 
33 1 , 2 - O i b r ~ 1 0 - 3 - C h l o r 0 p r ~ ~ m  0 .488 O f  .43 UD to 
34 HmxuhloromthuY 0 .448 0 1  .41 NO to  
35 0-TOluldlM 0 1.803 0 1  .ll NO 10 
38 Z-MWthylpMnol 0 .915 0 1  .23 ND 10 
37 N1trabonzow 0 .389 0 2  .15 NO 10 
38 N~N-OIumthylAnillw 0 .444 0 2  .13 NO to  
39 I.ophorw 0 .435 0 2  .t3 NO 10 
40 CAt.cka1 0 .138 0 2  .41 NO 10 
41 3/4-Y.thylpMnol 0 .zoo 0 2  .20 to  
42 1.2.4-TrlchlorObmzsw 0 .lS8 0 2  .29 NO 10 
43 a-Tarptn.ol D .151 0 2  .38 ND 10 
44 Naphthalm 808* .792 032 2 21.80 0 10 
45 o-Atl1midfw 0 .205 0 2  .28 110 to 
48 Hoaachlorobvtad1~ 0 .ow 0 2  .I9 NO 10 
47 2-Chlorauatophmam 0 . 535 0 2  .ll ND to  
48 A,A.~-TrlChlOmfOlUY* D .238 0 2  .24 HD 10 
bS N~N-OlstkylAn1llm 0 .42* 0 2  .13 ND 10 
50 1,4-Phony1~mdlui~ 0 .158 0 2  .31 MD 10 
51 nydroquimw 0 .ZS7 0 2 .22 No 10 
st Pontammthy1b.nz.n 298 7ia 2 1.78 C 10 
53 NoR.ChlOrOCyClo0.0tMi.n. 0 .132 0 3  .18 HD 10 
54 Phthalic LnhydrlO. 0 .OS¶ 0 3  1.85 ND 10 
55 2,4 r8-Tr1chloraphmo1 0 ,233 0 3  .43 NO 10 
58 2.4.S-TriChloraphmo1 0 .254 0 3  .40 NO 10 
57 2,4-?OhMnWdiM<m 0 .385 O S  .28 No 10 
58 2.4-0l~lorapk.n01 0 .312 0 1  .21 ND 10 

I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TRIANOLC LABORATORIES OF RTP,  INC. 

801 CaPltOla O r i V 8  DATA PILE: GJ770 SAMPLE IO:  IO-Bl/l~M5/0708/1A-1E 

Ourham. NC 21713 RF PILE: OJ780 TLI  SAMPLE I O :  58.37.lA-1C 
T8laPhOn8: (419) 544-5129 DATE: 09/14/92 DILUTION FACTOR: 1 

TLI PROJ: 21413 ANALYSIS OATE: 09/10/92 

M E T H O D  8 2 1 0  O U A N T I T A T I O N  R E P O R T  
ii.l=:i:iiiiiiii::-i=:~~=~==:~,===:::====:==:=~===::==~=====~========:====:===:,=~=====:=:~====~======: 

NAME AREA RP SCAN PYT. US cwe OUAN LIMIT ....................................................................................................... 
59 2,3-Oi~hlOr0ph8ml 0 .355 0 3  .28 NO l o  
00 2~d-OiChIoroPhaml 0 .423 0 3  .24 ND 10 

81 3 , ~ - 0 i c h l o r o p h 8 m 1  0 1.195 0 3  .08 ND 10 
02 3 , 4 - D i ~ h l o r o p h 8 m l  0 .485 0 3  .22  ND 10 

03 Biph8nyl 0 1.004 a 3  .10  NO 10 

64 Oim8thylphtha1ata 0 .a43 0 3  .12 ND 10 

85 2.4-oini trOtolU8M 0 . l a 7  0 3  .54 NO 10 

88 2.4-Oinitrwhanol  0 .os0 0 3  2.01 NO 10 

87 4,6-OlnltrO-2-methylph8nol 0 . l o 5  0 3  .98 NO 10 

88 Oibanzofurm 0 1.291 0 3  .08 NO 10 

OS 4-Nitrophenol 0 .e72 0 3  .15 ND 10 

70 T r i f l u r a l l n  0 .191 0 3  .53 NO 10 

71 H8XaCh1OrOb8IlZ~M 0 .170 0 4  .4S ND 10 
12 4-Aninobiph8nyl 0 .e44 0 4  .ll ND 10 
13 Pantachlorophaml 0 . l o 5  0 4  .70 ND 10 

1 4  P8ntachloronitrob.nz.n. 0 .008 0 4  1.12 NO 10 

15 4-Nitrobiphanyl 0 .203 0 4  .20 ND 10 

18 Oi-n-butylphthalate 102) 1.159 1109 4 3.28 e 10 

17 P y r a m  0 1.00s o s  .08 IID 10 
78 l 8 n z i d i m  0 .481 0 5  .17 NO 10 

19 4 . 4 ' - Y 8 t h y l a n 8 d i M l i i M  0 .297 0 5  . 2 1  ND 10 

80 Oinathyl.atnoazoban~8na 0 ,370 0 5  . 2 2  NO 10 

81 BUty lb8~Zylphth4lat8  252 .829 1408 5 1.80 e 10 
82 3,3 ' -Oi lathylb8nLldin8 0 ,094 0 5  .12 ND 10 

83 M8thyl8n8 b i s - C h l o r o m i 1 i m  0 , 1 9 1  0 5  . 4 1  1ID 10 
84 C h r Y u M  0 .a30 0 5  .10 HO 10 

85 3.3'-O~ChlOrOb8n;~dlM 0 .320 0 5  .I5 NO 10 

88 bi8(2-Ethylh8X).l)phtk.lata 3834 .113 1505 5 18.18 D 10 

87 3 ,3 ' -Oimthcxybenzid iM D ,255 0 5  .31 NO 10 

S U R R O O A T C  S U Y Y A R V  AREA nP SCAN I S I D  py1. us cOOC I REcovenv 
------ -===--=------- _ _  -------=---- ----D- -iiil..DI=.f==iifi..=,=======~====~====~~=====,====:====:====,===::=,=====------==, 

....................................................................................................... 
10 PhUWl-dS 8131 1.285 418 1 74.40 0 74.4 

12 NitrOb8nZan8-d5 668t ,279 531 2 08.32 0 88.3 

13 1 . 3 , 5 - l r l c h l O r o b 8 n Z ~ - d t  awn .228 571 2 75.24 D 15.2 
14  1 , 4 - 0 ~ b ~ O m O b ~ ~ 2 8 M - d 4  3 4 8  ,588 030 1 83.81 D 63.9 

18 2,4,6-TribrwOphano1 2872 .128 995 3 108.87 D 108.1 

18 PyraM-dlO 24323 . a l l  1301 5 118.95 D 119.0 

15 2-PlUOrODlph8~Yl 15884 .a33 785 3 95.00 0 91.0 

17 AnthraC8M-dlO 22558 .a53 1103 4 128.80 D 127.0 

3 . 3  - 3 I COOCS: ND = Hot O8tmct8d: 0 I D.t.ct8d; C = Estinatmd; I S  I I n t e r r l  standard 



TRIANOLE LABORATORIEI Of RTP, INC. F ILE  NAME: OJ770 SAMPLE I O :  I O \ B B \ ~ 5 F 8 \ 1 A - l E  
801 capi to l .  Orivm OATC: 09/14/92 T L I  10: 58.37.lA-1C 
Ourham, tIC 27713 T L I  PROJ I: 21413 OILN FACTOR: 1 

Tml.pnonm: (919) 544-572) ANAL DATE: 09/10/92 

TOLUENE 
EUTOXVETnAtIOL 
OIYElMVL8E112ENE 
BRANWE0 PROPIONIC ACID 
PINENE RELATE0 COMPOUND 
UNKNOWN 
SUE¶TITVICO HVOROCAREON 
U N K "  
STYRENE 
ARCUATIC HVOROCARBON ... =.=.ii.=.,,:=i:ii==,=====: 

153 58484 457 40.00 101.S8 
330 28970 457 40.00 48.51 
289 1821s 4s7 40.00 32.78 
949 18003 860 40.00 15.85 
473 8428 457 40.00 lS.18 
979 184S5 880 40.00 14.49 
240 8907 457 40.00 12.42 

1412 19407 1486 40.M) 11.0s 
318 os57 4s7 40.00 11.7s 

1213 8237 1095 40.00 11.10 
.................................................................................. 

/ 

INTERNAL STANDARD IS SCAN I¶ AREA I¶ I D  

1 , 4 - 0 i ~ h l o r O b . n i m ~ - d 4  
N.phthalmnm-dB 
Acmrugh thmnm-d lO  
PMnanthrmm-d10 
Chryunm-dl2 
fmrylmna-dl2 

457 22239 1 
829 43840 14 
880 45429 28 

1095 29882 47 
1488 84445 57 
1783 4230s 84 

I 
I 
I 
4 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
1 

I~ 



I, 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

TRInllGLE LABOPATORIEI OF RTP, I11C. 

801 Caottola OrTva DATA F I L E :  GJ289 3 W L E  IO: IO-88/ 111M5/0708/2A-:E 
Ourhm, IlC 27713 RF F I L E :  GJZBO T L I  1 0 :  58.37.2&-2€ 
Telapnona: (919) 544-5729 DATE: 08/24/92 OILUTIOt I  FPCTOR: 1 

T L I  PROJ # :  21413  AIIALVSIS OATE: 08/18/92 

39.101 L .  H E T ~ O O  8 2 7 0  Q U I N T I T I T I O N  R E P O R T  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -===:=====~====:~~ -----~i,il-=-iiEil-=:==*~~:=~===~:=====~:=====~======:=====:=:=~------------------------------- ----- 
I1N.lE AREA RF SCAN ISIO m o u t i r ,  ug COOE QUIII LIMIT ................................................................................................................ 

1 1,4-Oich10robanz~na-d4 6788 422 1 19 
2 Phmnol 0 2.1398 0 1  . 08  NO 10 
3 bia(2-Cnlor~thyl)etnar 0 . 1.5459 0 1  .08 NO 10 
4 2-Chlorophenol 0 1.6181 0 1  .07 NO 10 
5 1.3-0ich10r0benzan~ 0 1.3712 0 1  .06 110 10 
8 1.4-0iChlor0benzane 621 1.9419 424 1 1.88 e 10 
7 8anzyl alconol 0 1.0162 0 1  .12 no 10 
8 1.2-Oicn1orobenzena 0 1.8477 0 1  .06  no 10 
9 2-Mathylpnenol 0 1.3175 0 1  .OS NO 10 
10 bia(2-Chloroiaopropyl)ather 0 1.1315 0 1  .10 NO 10 
1 1  4-Methylpnanol 333 1 . 4 2 8 4  481 1 1.37 E 10 
12  I l - t l i t ro .o-d i -n-propyl~ ine 0 .9s54 0 1  . 1 2  NO 10 

0 1  .16 110 10 
14 Naphthalana-d8 26248 591 14 IS 
15 Nltrobenzane 0 ,3999 0 14 .on no 10 

18  Iaophorone 0 .lo67 0 14 .04 NO 10 
17 2-lIltr0pheml 0 .2410 0 14 .13 NO 10 
18 2.4-Dinatnylphanol 0 .3857 0 14 .08 HD 10 
19 Benzoic acid 18S8 .2454 S85 14  11.54 0 10 
20 bia(2-Chlorathoxy)aotNrU o .uaz 0 14  .07 NO 10 
21 2.4-Dfchlorwhanol 0 .3505 0 1 4  .OS NO 10 
22 1.2.4-Trichlor0Benzene 0 ,3678 0 14 .08 NO 10 
23 Ilaphtnalena 15127 1.1519 594 14 20.01 0 10 

24 4-Chloroaniline 0 ,5635 0 14  .05 ND 10 
25 Mexacnlorobutadiww 0 .1728 0 14 .18 I10 10 
28 4-Chl0r0-3-~thylphanol 0 .3570 0 1 4  .09 110 10 
27 2-Matnylnaphthalene 243 .a782 892 14 .a e 10 
28 Acanapnthana-d1O 15360 838 28 1s 

29 Max~cnlorocyclopentadian~ ' 0 .1997 0 28 . 26  I10 10 
30 2.4,8-Trichlorophmno1 0 .4019 0 28 . 13 IID 10 
31 2.4.5-Tricnlor0phmn01 0 ,4531 0 28 .11 NO 10 
32 2-Chloronaphthalene 0 1.273s 0 28 .04 NO 10 
33 2-tlitrorniline 0 ,3944 0 28 .13 NO 10 

809 28 .50 e 10 
35 Acanaphthylane 384 1.9698 817 28 .48 E 10 
38 3 - l l l t r ~ ~ l t M  0 .4415 0 28 . 12 NO 10 
37 kmnaphthanm 0 1.1701 0 28 .04 NO 10 
38 2.4-OinitropMnol 0 .OS58 0 28 .54 t10 10 
39 4-Nitroonenol 0 .2092 0 28 .25 NO 10 
40 Oibanrofurm 0 1.7752 0 20 .03 ND 10 
41 2.4-Oinitrot0lumne 0 .S181 0 28 .10 NO 10 
42 2,8-Oinltrotolumnm 0 ,3847 0 28 .14 NO 10 
43 Oiathylphthalatm 1884 1.4308 912 28 3.03 e 10 

13 nexacnlorwthme 0 .7319 

34 Dimethylphthalata 259 1.3423 

COWS: NO = Not 0atKt.d: 0 i OetKtmd: E = Eatlmatad: IS s Intarnal Standard I) 



I 
I 

TRIAIIGLE LA8ORITORIES OF R I P ,  I I IC .  
801 Cap i ta la  Drive DATA FILE: OJ289 

Ournm, IIC 21713 RF f ILE: GJ2OO TL I  Io: 58.31.21-2E 

SAHPLE I O :  IO-8ll/1NUS/0108/2A-ZE 

Talapnona: (919) 544-5129 OATE: 08/24/92 OILUTIOll FACTOR: 1 
AllALY919 DATE: 08/18/92 TLI PROJ #:  21413 

I 
E 
I 
I 
I 
I 
I 
I 
I 
I 

12 Nirrobanxana-05 
13 2-fluoroDipnmn)rl 
15 Phanol-a5 
7 1  2 .4 .8 -T r ib rm,0p~no l  
81 1 ,4 -O lb roa0b .nz~-d4  
82 1,3.5-Tr iChl0rOl) .nx.~-d~ 
83 Anthracanm-dl0 
84 Pyrana-dlO 

13345 
30430 . 

18875 
58SZ 
1559 
10839 
55382 
52824 

.7081 
1.1551 
1.6887 

. lo48  

.8883 

.3125 
1.0847 
1.8085 

4s5 
1 4 1  

381 
as1 
599 
540 

1057 
1251 

14 
28 
1 

28 
1 

14 
47 
57 

28.18 0 

10.12 0 70.1 
75.83 0 75.8 
84.13 0 
52.88 0 
14.19 0 74.2 

88.81 0 :::: I 
04.1  52.9 ' I 

71.47 0 

11'5 I 
COOE5: NO * Mot 0at.st.d; 0 = W t K t M :  E I Estimatad; IS = I n t a r n a l  Standard ,I 

3 . 3  - 6 
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I 

EMISSION TEST RESULTS - SEMI-VOST 

Mill I N L A N D  -ORANGE Soiirce: Bark Boiler Condition 1 
Source C d e :  IO-BB/I FIN: P-BARKCIN: c-33. c - 8  

S:iinpling Dxte: 7/8/92 
EPN: 02A 

Coiiipiiiind IO-BBII IO-RBil Conc. 
b 6 )  (pgI1113) (ppii1) 

TARGET COMPOUNDS 

Clriiii Air Act Ciiipdz 
Cuinene 
a-Pinene 
B-Pinene 
1.2.4-Triiiiethylheiiuiic 
p-Cymene 
Naphlhnlene 
Pentainethylhenzene 
Di-n-l~iitylplitlialate 
Biitylhcnzylphthalatc 
hiz(2-EthyllicxyI)~ili~li~il:itc 

Rlrthiid 8270 Ciiipds 
I ,4-Dichlorohenzcne 
4-Methylphenol 
Benzoic Acid 
Naphthalene 
2-hlelhylnaplithnlene 
Di iiicth ylphthilate 
Acciiuphthylenc 
Dictli~lplifli:il;ite 
Di-ii-l~iit).lphth;ilalc 
Biityll~~iizylplithalite 
hia(2--Etliylhexyl)~ihtlialz 
Di-n-~,ctyll~hthal;ite 

1.09 
21.16 
10.60 
0.97 
2.58 

30.62 
I .48 
4.06 
2.18 

38.09 

I .88 
I .37  

I I .54 
20.01 
0 .42  
0.50 
0.48 
3.03 
2.03 
0.55 

13.90 
0.23 

27.88 
541.18 
271.10 

24.81 
65.98 

783. I2  
37.85 

103.84 
55.75 

974.17 

0.006 
0.096 
0.048 
0.005 
0.012 
0.147 
0.006 
0.009 
0.004 
0.060 

48.08 0.008 
35.04 0.008 

295. I4  0.058 
511.76 0.096 

10.74 0.002 
12.79 0.002 
12.28 0.002 
77.49 0.008 
5 I .92 0.004 
14.07 0.001 

355.50 0.022 
5.88 0.000 

TENTATIVELY 
IDENTIFIED CMPDS. 
Toluene 06.79 2415.45 
Butoxyelhunol 42.36 1083.38 
Diincthylhciizene 40.27 1029.92 
Suhst'd HC 29.57 756.27 
Cyclic HC 14.14 36 I .64 
Rranched N;iphthnlenediol - 13.93 356.27 
Henuldchyde 12.30 314.58 



I 
EMISSION TEST RESULTS - SEMI-VOST 

Mill INLAND ~ ORANGE Source: Bark Boiler Condition I 
Soiirce Code: IO-BB/ I FIN: P-BARKCIN: C-33. C-8 

Saiiipling Dxre: 7/8/92 
EPN: 02A 

Compound lO-BB/I IO-BB/I Conc. 
( P C )  (gll113) (rri11) 

SURROGATE STDS 
(% Rccuvery) Ct\A blrlliiid X270 
Nitnihenzrne-dS 71.0 28.R 
Pheniil-d5 17.4 70. I 
I .3 .5-Tricliloro~nzcnc-d3 74.4 52.9 
I ,?-Dihroiiiohenrcne-JI 68.7 64.7 
2-Flurirohiphenyl 107.3 68.6 
2,4.6-TrihromophenoI 105.2 75.6 
Anthracene-dlO 135.4 74.2 
Pyrene-d 10 162.2 71.5 

NOTES: 
Air Volume = 0.03910 c1i.m. 

3 . 3  - a 
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I 
TRIANOLI LABORATORIES O f  RIP. INC. 

I) 
DATA m e :  0 ~ 7 7 1  SMPLE IO: I O - B ~ / ~ W ~ / O ~ O ~ / Z A - Z ~  
RP FILE: OJ788 TL1 SUlPLE 10: 58.37.2A-28 
DATE: . 09/14/92 OILUTIMI FACTOR: 1 
T L I  PROJ: 21413 ANALYO15 DATE: 09110192 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I! 
I 

1 1 . 4 - 0 i c n l o r 0 b ~ n z ~ M - d 4  
2 Naphthal.n.-d8 
3 ACan.phth.ne-dl0 
4 Ph.NnthraM-dl0 
5 C h r y u n e - d l 2  
8 P.ryl.nm-dl2 
20 n - N i t r o . 0 d i u t h y l & m i n a  
21 CWaM 
22 a - P t w n a  
23 b - P i W M  
24 h l i 1 f M  
25 1 . 2 , 4 - T r i m t h y l b a n z a ~  
28 P h a w l  
27 8.nzyl ChloriQ. 
28 b i s - ( z - c h l o r ~ t n y l ) a t h . r  
29 n - N i t r o u a o r P h o l t M  
30 1 . 4 - 0 i c n l o r o b ~ n r ~ r w  
31 P-CyllUW 
32 PTatOPh.rYIM 
33 1,2-0ibr~o-3-cnloroprop~ 
34 H a x a c h l o r w t h a m  
35 0-Toluidin. 
38 2 -Ma thy lphaml  
3 1  Nitrobanran. 
38 N , N - O i u t h y l M ~ l l m  
39 Imhorwu 
40 CataChol 

41 3 / 4 - l h t h y l D h a m 1  
42 1,2,4-1richlorOD.nz.IY 
43 a - T a r g i n w l  
44 M W h t M l m W  

45 o -An la id in  
48 n.nachlorObUtadim 
47 2-CRlorOaCStWh- 
48 a . a , a - T r i c h l o r o t O l U f n  
49 N , N - O ~ . t h y l M ~ l l M  
50 1,4-Ph.nyl.MdlMi~. 

51 nydroqui -  
52 p . n t w t n y l b a n z w  
53 W.x.ShlOrCCYC100~ntadi8M 

55 2,4,8-Trichloroph.n01 
58 ~ , 4 , 5 - T r i c h l o r o p M o l  
57 2 , 4 - T 0 1 u a M d i M i M  
58 2,4-OiChlOrOpHn01 

54 P h t h a l i c  m h y d r l d .  

3322 
11877 
6174 
0118 
5318 
4283 

0 
245 
2269 
1328 

0 

183 
0 
0 
0 
0 
0 

478 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7202 
0 
0 
0 
0 
0 
0 
0 

213 
0 
0 
0 
0 
0 
0 

457 . 1 

829 2 
880 3 

1095 4 
1488 5 
1783 8 

. 801 0 1  
2.893 355 1 

1.201 387 1 

1.508 418 1 

1.810 0 1  

2.021 435 1 
1. 822 0 1  
2.284 0 1  
1,236 0 1  

.SO7 0 1  
1.048 0 1  

2.222 488 1 
.244 0 1  
.488 0 1  
.448 0 1  

1.883 0 1  
.915 0 1  
.389 0 2  
.444 0 2  
. I 3 5  0 2  
.13S 0 2  
.280 0 2  
.19S 0 2  
* 151 0 2  
.792 832 2 
.20$ 0 2  
.097 0 2  
. $35 0 2  
.238 0 2  
.420 0 2  
.158 0 2  
. 2 5 1  0 2  
.482 715 2 
.132 0 3  
.055 0 3  
.233 0 3  
.254 0 3  
.385 0 3  
.372 0 3  

I S  
I S  
I S  
IS 
I S  
rs 

.40 NO 
1.09 E 

21.18 0 
10.80 0 

.13 NO 
' 9 1  E 
.15 NO 
.ll NO 
. I 9  ND 
.47 NO 

.23 NO 
2.58 E 

.9S NO 

.$O NO 

. 5 4  NO 

. 13 I10 

.28 NO 

.10 NO 

.15 NO 

.15 NO 

.49 NO 

.24 ND 

.34 NO 

.45  NO 
30.82 0 

.33 NO 

.70 NO 

.13 ND 

.28 NO 

.18 NO 

.43 NO 

.28 NO 
1.48 E 

.98 ND 

2.37 NO 
.SO NO 
.I1 ND 
.3S NO 
.35 ND 

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

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

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

NO il Not 0.t.st.d: 0 a 0.t.st.d: E = E s t i n a t a d :  I S  i I n t o m a 1  Standard 

3 . 3  - 9 
I 



TRIANGLE LA8ORATORIES Of RTP. I W C .  
801 capitol. Oriva DATA FILE: ~ ~ 7 7 1  SAMPLE IO: IO-88/1YW5/0708/2A-2E 

Ourhu, NC 27713 RF FILE: aJ788 TLI  SAMPLE I O :  51.37.21-2C 
Talaphona' (919) 544-5729 DATE: 09/14192 DILUTION FACTOR: 1 

TLI  PRDJ: 21413 ANALYSIS DATE: 09/10/92 

Y E T N D C  0 2 7 0  P U ~ Y T I T A T I O N  R ~ P O R T  

....................................................................................................... 

NAME AREA RP SCAN u(T. us COOE W A N  LIMIT ....................................................................................................... 
59 2.3-0ich10r00han01 0 .355 0 3  .38 NO l o  
60 2.6-OichloroPhanol 0 .423 0 3  .31 ND 10 

61 3 , 5 - 0 i c h l ~ r w h a n o l  0 1.145 0 3  .11 ND 10 

82 3.4-0ichlorwhan01 0 .465 0 3 .28 NO 10 

83 8iphanyl 0 1.004 0 3  .13 ND 10 

84  Oimathylphthalata 0 .a43 0 3  .15 tl0 10 

65 2 . 4 - 0 l n i t r o t o l u a ~  0 . l a 7  0 3  .69 ND 10 

88 2.4-Oinitrophanol 0 ,050 0 3 2.58 NO 10 

87 4.6-Oinitro-2-mathylphanol 0 . l o 5  o s  1.23 NO 10 

88 OibanzofurM 0 1.291 0 3  . l o  NO 10 

69 4-Nitropiwnol 0 .E72 0 3  .19 NO 10 

70 T r i C l u r a l l n  0 ,191 0 3  .68 NO 10 
71 naxuhlorobanzana 0 .170 0 4  .58 NO 10 

72 4-Pr;linobiphonyl 0 . 644 a 4  .15 ND 10 

73 PantuhloroPh.no1 0 . l o 5  0 4  .94 ND 10 

74 PantachlorOni t robanzm 0 .088 0 4  1.50 ND 10 
75 4-Nitrobiphanyl 0 .283 0 4  .35 ND 10 

76 01-n-butylphthalata 956 1.159 1189 4 4.08 e 10 
77 P y h M  0 1.085 0 5  . 14  NO 10 
78 Bonzidina 0 .481 0 5  .33 NO 10 
79 4 . 4 ' - l 4 a t h y l a n a d l M ~ l ~ m  0 . Z S l  0 5  . 5 1  NO 10 
80 0immthyl~inoazob.nzana 0 .370 0 5  .41 NO 10 

81 Butylbanzylphthalata 182 .e29 1408 5 2.18 c 10 
82 3.3 ' -0 imthylbanzid ina 0 * 694 0 5  .22 NO 10 

83 Yathylana b i ~ - C h l o r o M i l i n a  0 .197 0 5  .77 NO 10 
84 ChrYSaM 0 .e30 0 5  .18 NO 10 

85 3 , 3 ' - 0 i c h l o r o b a n l i d i n  0 .320 0 5  . 4 1  NO 10 
86 blS(2-Ethylh.ry1)phth. l . t .  3916 .713 1505 5 38.09 0 10 
87 ~ , 3 * - 0 ~ m a t h O a y M n z i d i M  0 .255 0 5  .59 NO 10 

: : = . . = D . : i E 5 i i i i i . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * ~ : ~ ~ ~ , , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : : ~ ~ ~ , ~ ~ : ~ ~ , ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ , , ~ , ~ ~ ~ ~ , , ~ , , ~ : ~ ~ ~ ~  

S U R R O G A T E  S U Y Y A R V  hREA R? SCAN IS10 Aw, us COOE I. RECOVERY ....................................................................................................... 
10 Ph.nol-dS 8248 1 . m  418 i 71.39 D 77.4 

12 Nitrobanzana-d5 5874 .279 531 2 71.00 0 11.0 
13 1 , 3 , 5 - T r i C h l o r ~ a n z ~ a - ~  5024 .228 577 2 74.35 0 74,4 

14 l 1 4 - O ~ b r ~ a n z a n a - d 4  3228 .sea 638 1 68.88 0 88.7 
15 2-Fluorobiphonyl 13795 .a33 785 3 107.29 0 107.3 
18 2.4,  6-Tr i  broaophanol 2053 .128 995 3 105.22 D 105.1 
17 I\nthracaM-dlO 17934 .e53 1103 4 135.44 D 135.4 
18 C Y r m M - d l O  17825 . E l 7  1301 5 182.23 0 162.2 

CDOES: NO = Not Oatactad: D = O a t a t o d ;  C = Cstimtmd; IS I n t a r n a l  St-d 

3 . 3  - 10 
~~ 
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I 

1,4-0i~hlOrobenzeM-d4 
Naphthalena-d8 
ACenaphtheM-dlO 
PhenMthreM-dlO 

I 
'I , Chrysum-dlZ 

Perylana-dl2 

4S7 20814 1 
629 406SO 14 
880 40907 28 

109s 2217s 47 
1408 3734) s7 
1783 1S602 64 

I' 

3 . 3  - 11 



8584 
0 2.13ee 

0 1.8481 
0 1.8212 

542 1.941# 
0 1.0102 
0 1.8471 
0 1.3TT5 
0 1.1315 
0 1.4204 
0 .B554 
0 .IS18 

0 ,399) 
0 .lo81 
0 .2410 
0 .3857 

0 ,4882 
0 .380S 

90 .3818 
10324 1.180 

0 .5835 
0 .1720 
0 .3S10 

185 .0102 

0 .1801 
0 .401¶ 
0 .4S31 
0 1.2736 
0 .3s44 

220 1.3423 
0 1.9000 
0 .4413 
0 1.1701 
0 .0¶5@ 
0 .  .2082 
0 1.7152 
0 .I101 
0 .3841 
0 1.43- 

o 1 . ~ ~ 8  

25174 

4a5 .ZM 

14195 

422 1 
0 1  
0 1  
0 1  
0 1  

424 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

591 14 
0 14 
0 14 
0 14 
0 14 

570 14 
0 14 
0 14 

383 14 
594 14 
0 14 
0 14 
0 14 

OS2 14 
030 2 1  
0 20 
0 2 1  
0 21 
o u  
0 20 

000 21 
0 20 
0 28 
0 20 
0 20 
0 20 
0 20 
0 20 
0 28 
0 2 1  

IO 
.oo ND 
.08 )(D 

.01 WD 

.08 ND 

.12 ND 

.OT NO 

.OS NO 

.ll NO 

.os ND 

.13 NO 

.17 ND 

1.10 a 

IS 
.oo ND 
.04 110 
.lS ND 
.w ND 

.07 ND 

.08 ND 

.3#  L 
14.24 0 

.OO ND 

2.02 I 

.ie ND 

.so e 

.O¶ ND 

IS 
.27 ND 
.13 ND 
.12 )(o 

.04 W 

.i4 no 

.40 K 

.os ND 

.12 ND 

.OS ND 

.50 ND 

.20 ND 

.10 ND 

.15 ND 

.04 10 

.os no 

10, 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

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

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 

10 
10 

I 
1 
i 
e 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I I  

1 
I 
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Ourhu. NC 27713 RF m e :  0 ~ 2 8 0  l L 1  10: 5 8 . 3 7 . i ~ - i e  
Tmleonam: (919) 544-5729 011e: 09/03/92 DILUTION FACTOR: 1 

I' 
I 

T L I  PROJ S: 21413 AN~LVSIS oaic: oa/iaisz 

I 
I 1  

1 
I1 
I' 
I 
I1 
I 
1 
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m e s :  NO a Not D.t.st.d; 0 a 0.tat.Q: I x C a t i u t W :  I¶ s I n t e r n a l  ¶-rd 
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Section 3.4 Emission Test Results - Miscellaneous 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: INLAND - ORANGE Source: Bark Boiler FIN: P-BARKB 
Souree Code: IQBB Date: 7/8/92 EPN: 02A CIN: C-33, C-8 

Run I Run 2 Run 3 Average 

CALCULATEDRESULTS 
Beginninn Time I912 

~ - 
Flow Data 

Stack Temperature, "F I59 159 
Moisture Content, 96 21.3 21.3 
Oxygen Concentration. 96 9.0 9.0 

Volumetric Flow Rate, x10-3 ACFM 119.8 119.8 
Carbon Dioxide Concentration, % 10.5 10.5 

Volumetric Flow Rate. xIW3 DSCFM 80.5 80.5 

Process Operating Conditions 
Production Rate. 10-6 BTUhr 

Formaldehyde 
Miscellaneous Parameters 

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate. lbhr  

Concentration. ppmvd 
Emission Rate, Ibhr 

Acetophenone 
, Concentration. ppmvd 

Emission Rate, lbhr 
2-Butnnone (Impinger) 

Concentration. ppmvd 
Emission Rate. Ibilu 

Methyl isobutyl ketone 
Concentration. ppmvd 
Emission Rate. Ibilu 

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Acetaldehyde 

Acetone (Impinger) 

Acrolein 

Benzaldehyde 

Hydrogen chloride 

534.0 

1.5 
0.6 

0.5 
0.3 

3.4 
2.5 

0.5 * 
0.8 * 

0.5 
0.5 

0.5 * 
0.6 * 

0.5 * 
0.4 * 

0.5 * 
0.7 * 

0.7 
0.3 

3.4 - 1 

534.0 

I .5 
0.6 

0.5 
0.3 

3.4 
2.5 

0.5 * 
0.8 * 

0.5 * 
0.5 * 

0.5 * 
0.6 * 

0.5 * 
0.4 * 

0.5 * 
0.7 * 

0.7 
0.3 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: INLAND - ORANGE Source: Bark Boiler FIN: P-BARKB 
sou- Code: IO-BB Date: 1/9/92 EPN: 02A CIN: C-33. C-8 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginnins Time I300 
Flow Data 

Stack Temperature. "F 
Moisture Content, % 
Oxygen Concentmcioa. % 
Carbon Dioxide Concentration, % 
Volumetric Flow Rate, ~ 1 0 . 3  A C M  

156 
29.2 
10.5 
9.5 

121.4 

I56 
29.2 
10.5 
9.5 

121.4 
Volumetric Flow Rate. x1V3 DSCFM 73.8 73.8 

Process Operating Conditions 
Production Rats. 10-6 B T U k  

Folmaldebyde 
Miscellaneous Parameters 

Concentration, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate. I b k  

Conmtratioa. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, l b k  

2-Butanone (Impinger) 
Concentration, ppmvd 
Emission Rate, I b k  

Methyl &butyl ketone 
Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, I b h  

Concentntioa, ppmvd 
Emission Rate, I b k  

Acetaldehyde 

Acetone (Impinger) 

Acetophenone 

Acrolein 

Benzpldebydt 

Hydrogen doride 

492.0 

1.8 
0.6 

I .o 
0.5 

2.2 
1.5 

0.5 * 
0.7 * 

0.5 * 
0.4 * 

0.5 * 
0.6 * 

0.5 
0.3 * 

0.5 * 
0.6 * 

0.5 
0.2 

492.0 

1.8 
0.6 

I .o 
0.5 

2.2 
I .5 

0.5 * 
0.7 * 

0.5 * 
0.4 

0.5 * 
0.6 * 

0.5 * 
0.3 

0.5 * 
0.6 * 

0.5 
0.2 

I/ 
I 
1 
a 
I 
I 
1 

I 
1 
'I 
I 
I 
1 
i 
I 
1 
I 
I 

i 
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Section 3.5 Quality Control Results 





SOURCE 10-88 

QUALIlY CONTROL SUMMARY 
METHOD 258 

1 .  CALIBRATION 

THEOR 
PF?! -. . - -. . . . - - -. . . - -. . - -. -. -. 

0 
32 
94 
169 

CORR COEFF 

7/8/92 
? Prn - - -. . - %ERR - - -. . . . . - - - 

-2.0 -1 .i 
31 .o - 0 . 3  
98.0 2.2 

166.0 -1 .€ 

0.999c 

7/9/S2 
!Pm _._._._.._...._._._. %ERR 

1 .o 0.6 
29.0 -1 .!5 
93.0 -0.7 

169.0 0.0 

0.9998 

2. PROPANE LINE RECOVERY 

DATE 7/8/92 ! DATE 719192 

3. LINE B U N K  
7/8/92 7/9/92 

1 
3 

ppm ppm 
BEFORE 0 
AFTER 1 

3.5 - 2 



SOURCE 10-68 

QUALIM CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

0 
32 
94 
1 6 9  

CORR COEFF 

1 .o 0 . E  
29.0 -1 .f 
93.0 -0.7 

169.0 0 .c  

0.999e 

2. PROPANE LINE RECOVERY 

DATE 7/10/92 

3. LINE B U N K  
7/10/92 
ppm 

BEFORE 3 
AFTER 

, .  

0 

Not portormad - liner moved 

3.5 - 3 



SOURCE 16-BB 

QUALITY CONTROL SUMMARY 
METHOD le 

1. CHECK STANDARD 

ANALYrE THEOR :DATE 7/8/92 j DATE 7/9/92 
%REC : %REC _.._..._.____.___._-..__._..._.__._._.._ F?F?m --.---. ip.e!?? ..-...--..-- - -  ..--.-- ;m?m ._.......__.._...___ 

ethanol 41 .9; 36.0 85.9%; 34.9 83.2% 
acetone 33.5; 31.7 94.7% j 32.2 96.2% 
isopropanol 32.2; 30.5 95.09'03 31 . l  96.8% 
benzene 27.5; 24.1 87.4% ; 51.7 187.8% 
bromodichloromethane 29.7; 15.2 51 .l%j 30.8 103.5% 

ethyl benzene 20.1 : 18.8 93.5%; 21.2 105.6% 

0-xy I e n e 20.2: 19.3 9 5 . 8 O / o i  21.3 105.8% 
cumene 17.7; 17.8 99.4% : 18.8 106.4% 
alpha-pinene 15.4i 15.5 100.5%~~ 16.0 103.4% 

3-carene 15.5; 15.2 97.9%; 16.4 105.7% 

to1 uene 23.23 22.2 95.7%; 23.2 100.3% 

m-xylene 20.1 i 18.4 91.6Voi 21.3 ' 106.1% 

beta-pinene 15.5; 15.3 98.6%; 16.5 106.5% 

p-cymene 15.8: 1 9 . 2  121.8VoOj 17.1 108.7% 

2. PROPANE RESPONSE 

3. METHANOL LINE RECOVERY 
7/8/92 7/9/92 

AF-TER 9.1 8.8 96.7%; 9.7 9.7 99.9% 

3.5  - 4 



SOURCE 10-88 

QUALITY CONTROL S U M M A R Y  
METHOD 18 

1. CHECK STANDARD . THEOR ;DATE 7/10/92 : 

acetone 
isopropanol 
benzene 
bromodichloromethane 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
cumeno 
alp ha- pi ne ne 
beta-pinene 
3-carene 
p-cymeno 

33.53 
32.2; 
27.5; 
29.7: 
23.21 
20.1 j 
20.1 i 
20.2; 
17.7: 
15.4; 
15.5; 
15.5; 
15.81 

31 .O 
30.9 
32.8 
29.3 
22.8 
20.2 
19.3 
20.2 
18.5 
15.9 
16.1 
16.1 
16.9 

92.4% 
96.1%; 

119.3Yoi 
98.4%: 
98.4% i 

100.3%i 
96.3%i 

100.3%; 
104.8%[ 
1 02.6% 
104.0%i 
103.5%i 
1 07.3% j 

2. PROPANE RESPONSE 

AFTER 284.0: 271.7 102.9Voi 

3. M-HANOL LINE RECOVERY 
711 0132 

AFTER 8.8 - 

'Not performed - lines moved. 

3.5 - 5 

A .  I 
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Section 3.6 Process Operating Data 
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BARK BOILER SCRUBBER CONFIGURATION 
INLAND.ORANGE ORANGE, TEXAS 

I- F 

U 

3.6 - 1 



BARK B OIL= 

The 270,000 pounds of steam p e r  hour Babcock and Wilcox 
bark bo i le r  can a l so  be fired on n a t u r a l  gas ,  e i ther  a s  an  
a u x i l i a r y  f u e l  o r  up t o  240,000 pounds of steam p e r  hour. 
Steaming c a p a c i t y  when o p e r a t i n g  on one hundred p e r c e n t  bark is 
200,000 pounds p e r  hour. The boiler w a s  equipped wi th  f i v e  
bark f e e d e r s  and a t r a v e l i n g  grate. No s l u d g e  was burned i n  
t h i s  u n i t .  

The  v e n t u r i  sc rubber  was o p e r a t e d  on m i l l  water supply.  

Remesentative Pro cess Condi t ione  

Bark feed rate (Tons/hr): 7/ 8/92 3 3 . 3  
71 9/92 30.58  
7110192 29.92 

Gae feed rate  (ACFM/hr): 7 1  8/92 3 3 , 3 0 0  

7/10/92 29,920 
71 9/92 3 0 , 5 8 0  

Excess air ( % I :  7 /  8/92 4 . 6  
71  9/92 4 . 7  
7/10/92 6 . 0  

Buel B t u  c o n t e n t  (Btuflb.  or Bt.'): 7 1  8/92 8,007 

?/lo192 7,363 
71  9/92 8 , 0 5 0  

Natura l  gas computed a t  1035 Btu/ACFM 

F u e l  moisture c o n t e n t  ( % I :  7/ 8/92 6 1 . 7  ( 7 )  
71  9/92 5 4 . 3  
7/10/92 54.4 

Oxygen content (%): 7 1  8/92 61.7 ( ? )  
7 1  9/92 5 4 . 3  
7/10/92 54.4 

3.6 - la 



POWER BOILERS - PROCESS OPERATING CONDITIONS 

Mill: INLAND-ORANGE 
Source: IO-BB 
FIN: P-BARKB 

Source : BARK BOILER 
Date: JULY 8, 1992 
EPN: 2 CIN: C-33 

INPUT DATA Units Run 1 

Beginning Time 1805 
Boiler Type BARK BOILER 
Fuel Type 

Excess Air % 4.6 
Fuel BTU Content BTUIlb 8007.0 
Fuel Moisture Content % 54.8 
Emission Data 

BARK AND NATURAL GAS 
Fuel Firing MM BTU IH R 534 

O2 Concentration 
C02 Concentration 
CO Concentration 
SO2 Concentration 
NO, Concentration 

Sludge Burning Rate 
Sludge Moisture Content 

Sludge Burning yes or no 
Ib/hr 

0x4 

NO 

3.6 - 2 



POWER BOILERS - PROCESS OPERATING CONDITIONS 

Mill: INLAND-ORANGE 
Source: 10-68 
FIN: P-BARKB 

Source: BARK BOILER 
Date: JULY 9, 1992 
EPN: 2 CIN: C-33 

~~ 

INPUT DATA Units Run 1 

Beginning Time 1140 
Boiler Type BARK BOILER 
Fuel Type 
Fuel Firing MMBTUlHR 492 
Excess Air Yo 4.7 
Fuel BTU Content BTU/lb 8050.0 
Fuel Moisture Content % 54.3 
Emission Data 

BARK AND NATURAL GAS 

0, Concentration 
CO, Concentration 
CO Concentration 
SO, Concentration 
NO, Concentration 

Sludge Burning yes or no 
Sludge Burning Rate Ib/hr 
Sludge Moisture Content % 

3.6 - 3 



POWER BOILERS - PROCESS OPERATING CONDITIONS 

Mill: INLAND-ORANGE Source: BARK BOILER 
Source: 10-66 Date: JULY 10, 1992 

EPN: 2 CIN: C-33 FIN: P-BARKB 

INPUT DATA Units Run 1 

Beginning Time 1045 
Boiler Type BARK BOILER 
Fuel Type 
Fuel Firing M M BTU IH  R 429 
Excess Air YO 6.0 
Fuel BTU Content BTUIlb 7363.0 

Emission Data 

BARK AND NATURAL GAS 

Fuel Moisture Content % 54.4 

0, Concentration 
CO, Concentration 
CO Concentration 
SO, Concentration 
NO, Concentration 

Sludge Burning Rate 
Sludge Moisture Content 

Sludge Burning yes or no 
Iblhr 

% 

3.6 - 4 



POWER BOILERS 

BOILER TYPE Bark Boiler 
FUEL TYPE Bark and Natural Gas 
FUEL FIRING RATE 7/8 7/9 71 10 

Bark 33.33 TPH 30.58 TPH 29.92 TPH 
Gas 25.67 CFPH 19.3 CFPH 39.67 CFPH CFPH=ft3/hour 

EXCESS 02 ( % )  718 719 7/10 
18:OO 4.9 11:OO 4.0 5.9 
19:oo 5.0 12:oo - 5.7 
2O:OO 4.3 13:OO 5.2 - 
21:OO 4.1 14:OO 4.9 5.9 

15:OO 4.5 6.6 

FUEL BTU CONTENT (On other sheet) 
FUEL MOISTURE CONTENT (On other sheet) 

3.6 - 5 
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August 4 1  1 9 9 2  

Mr. Tom Noble 
Inland Orange, Inc. 
B.0. Box 2500 
Orange, Texas 77630  

Dear Mr. Noble: 

Following are the  results of the bark samples submitted to our 
laboratory f o r  analyses on July 20 ,  1992: 

P . 0 .  #: 92-45197 

SAMPLE I .D. 

LAB so. 
BTU/lb 

Particle size: 
Sieve Mesh 

(Microns) 
8 

35 
50 
70 
100 
140 
200 
Pan 

3 W L E  I.D. 

LAB NO. 

Bark sample Bark Sample Bark Sample 
i/ospa 7/08/97 7/08/92 
~ i r s t  nout 2nd Hour 3rd Hour 

F-5091 F-5092 F-5093 

8105 8259 7657 

2360 57.56 

300 4.01 
zia 2.23 
150 0.76 
106 0.10 
75 0.13 

0.09 

500 3S e 12 
65 .09  
26.82 

4.74 
2.00 
0.97 
0.39 
0.03 
0.00 

61.67 
30.79 
4.92 
1.52 

0.46 
0 , 0 8  
0.02 

o,se 

Bark Sample Bark Sample Bark Sample 
7/09/92 7/09/92 7/09/92 
First eout 2nd Hour 3rd Hour 
8-9094 F-5099 F-5096 

BTU/lb 8342 8080 m a  

3.6 - 6 



E E H &ASSOCIATES 

SAMPLE 1.a. Bark Sanph 
7/09/92 
First Hour 

LAB NG. F-5094 

Particle Size: 
sieve Mesh 

(Microns) ,/ 

8 
3s 
50 
70 

100 
140  
200 
Qan 

SAMPLE 1 . D .  

2360 53 + 04 

300 9-36 
500 40 .05  

212 1 . 0 1  
150 0.37 
10s 0.25 

75 0 .02  
0.00 

Bark Sample 
7/10/92 
First Kour 

LA3 NO. 3-5Q97 

BTU/lb 6835 

Particle size 
sieve Mesh 

(Microns ) 
8 

3s 
50 
70 
100 
140 
200 
pan 

SAMPLE I. D. 

2360 75.17 
900 18 t 50 
300 4.00 
212 1.26 
150 0.63 
106 0.24 

75 0.15 
0:lO 

Bark Sample 
7/10/92 
4th Hour 

LAB NO. F-5100 

BTU/lb 7959 

3.6 - 7 

Page 2 

Bark Sample Bark Sample 
7/09/92 7/09/92 

3rd Hour 2nd Hour 

F-5095 F-5096 

42 a 69 
48.78 
6.26 
1 .52  
0.61 
0.14 
0;oo 
0.00 

Bark Sample 
7/10/92 
2nd Hour 
8-5098 

7771 

60.70 
33 13 
4.09 
1.10 
0.42 
0 . 3 0  
0.23 
0.03 

37 a 29 
54.46 
5.01 
2.06 
0.48 
0.42 
0.28 
0.01 

Bark sample 
7/10/92 
3rd Hour 
F-5099 

6938 

a . 5 7  
30.76 
4.83 
1.59 
0.14 
0.10 
0.01 
0.00 

I 
I 
I 
B 
1 
c 
I 
1 

I1 
c 
I 
I 

:, 24 

I ‘  

I 
1 
I 
I 
I 
1 
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1 
1 
II. 
8 
I 
r 
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1 
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SAMPLE I.D. 

iU KC. 

?artizle Site 
Sieve 

8 
35 
50  
70  

100 
140  
200 
Pan 

METHODS : 

Mesh 
(Microns 1 

2360 
500 
300 
212 
150 

Bark Sample 
7/10/92 
4th Hour 

F-5100 

6 4 . 4 1  
1 7 .  i o  

5.07 
2.04 
0 .07  
0 . 2 1  
0.16 
0 .28  

BTU - ANSI 2015-66 

Please contact me i f  you have any questions 

Sincere1.y 

.- 

Edwin B. Smith, Jr. PhD 

3.6 - 0 
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SECTION 4 

"B" BROWN STOCK WASHER HOOD VENT 

(IO-BS WBHV) 

Section 4.1 Emission Test Results - VOC 

Section 4.2 Emission Test Results - VOST 

Section 4.3 Quality Control Results 

Section 4.4 Process Operating Data 
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SECTION 4 
"B" BROWN STOCK WASHER HOOD VENT 

(IO-BSWBHV) 

The "E" Brown Stock Washer Hood Vent was tested on two different days for volatile 
organic compounds by Methods UA, 16, 18, and VOST. 

Total Hv drocarbom (WAJ 

F5gurw 4.1, 4.2, and 4.3 present the THC mnds for the test periods on 7123192 and 
7/24/92. Total hydrocarbon concentrations on 7/23/92 showed an upward mnd (400424 ppm) 
while on 7/24/92, a downward tnmd was seen (435-390 ppm). 

Volstik Ommk C ommuads (M16 lad M181 

Table 4.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 4.1 is a tabulation of the data. Fan m e  data was used to calculate the mass 
emission rate. Methyl mercaptan, dimethyl sulfide, and dimethyl disulfide were all identifed 
in OM or more runs on both days. Methanol, alpha- and beta-pinene were the major target 
compounds present in all runs. The thnc compounds gave an average emission rate of 10-20 
lb/hr each. Run 1 on 7/24/92 comained several compounds not present in the other runs of 
that test period. 

Volatik Ormnk S a m ~ l t n n  Train rvos") 
Table 4.2 summarizes the result of the VOST sample colleaed on 7/23/92. Section 4.2 

tabulates the results for target compounds and tentatively identifled compounds (TIC). A high 

and the pinenes were all derected at levels above the Method I8 detection limia. n ~ ~ s e  results 
were generally in the same raagc as Method 18 results, although chloromethane and methylene 
chloride were not Mahod 18 target compounds. 

level VOsT MdYSh W a s  PClfOmlCd. ChlO-thMG. methyklM3 Chloride. dimethyl S u l f i d e .  

voc 0- 

The VOC quality umtrol damare tabulated in Section 4.3. An explanation of the data 
is included in the section. Quality control results for other parameters arc included with the 
data summary in the section refennced. 

section 4.4 includes the proass operating data as lccotdtd and provided by mill 
personnel. Process data were not given for all run times. The data with the closest run time 
was used. 



- -  

I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
g 
I 
I 

E- 

o 
* \  

I I 

I 
I 
I 

N 
0 
c .- 

N 
0 :  O F  
c 

4 - 2  



I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

P s 

9 - 3  

N 

d 
0 
c 

N 
0 n 

I- 

N 
0 n 
c 

N 

N 
c, 
c 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

m 
ol 
0 
0 

m 
m 
0 

0 

s g  
g b  

m 
0 
8 

m 
0 
8 

m 
0 
(0 
0 

4 - 4  



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 4.1 SUMMARY OF VOC RESULTS 

MU " D - O R A N G B  
SoumCode: IO-BSWBHV 

Sounx: "8" Bmm Stock Wapher Hood Vent 
TtsDaaes: lNiY2 7r24/92 

FIN: P-BSWB m J P N  17 - 1 M A x M E l w  
Yolam& PIm D.L. 

at I * ' I & &  0.3 
dl bJ. 0.1 

. . a 3  a4 0. I 
ND ND ND 0.1 

2-Bllancos ND ND ND 0.2 
Qlomfom, ND ND ND 0.5 
&azaE ND ND ND 0.2 
Bmmobkblorome- ND ND ND 0.7 
T o h  ND ND ND 0.2 
Ehyl bcmras ND ND ND 0.2 
m-. pXy- ND ND ND 0.2 
0.Xykm 
ClImeu? 

alph- 
b*.-Phm 
3 - a n m  
T-mWdfw 
Pcvmrr . 

Knoamnc,lMB 
VnkmWmrCIWh 

Method 16 Ilrllhlbd U Dm 

4 - 5  
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TABLE 4.2 SUMMARY OF VOST RESULTS 
MU: INLAND-ORANGE 
SOUIOC C&: IO-BSWBHV 
Fp(: P-BSWB EPN: 17 

S o u r :  'D" Brown Stock Washer Hood Vent 
T*nDahs: 712342 . 

CIN: 

TIMB 1119 

VoIumddc Plm Data 
Stack Temperalure. O F  108 

Voluweic Flow Ram. x lo' D S C M  30.0 

~ O p e n ~ C ~ a U  

Tusc( CmPoaaQ PPI 

Rodoaloa Re, ADT p l p b  33.3 

monnlle- 0.485 

v i 1  a d d s  0.058 

Metbylaw. Cblaids 0.258 

AlXtOM 0.649 

chlmfolm 0.112 

rnbmaomeh 0.OOO 

Diwlhyl dbul8de 0.367 

Diwlhyl aula& 0.580 

n--Hexms 0.001 

2-BllFmoac (MHID 0.006 

Tohme 0.045 

0.001 

18.018 

B - m  11.890 
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section 4.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND-ORANGE Source: 'B' Brown Stock Washer Hood Vent FIN: P-BSWB 
sourcecode: Io-BSWBHV Date: 7/23/92 EPN: 17 CIN: 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time lo00 1231 1332 

Stack Temperahue, "F I08 108 
Moisture Conteat, % 8.1 8. I 
Oxygen Conmtration. 96 20.8 20.8 
Carbon Dioxide Conmuation, % 0.0 0.0 
Volumetric Flow Rate. x10'3 ACFM 30.0 30.0 
Volumetric Flow Rate, x10'3 DSCFM 25.8 25.8 

Process Operating Conditions 
Productik Rate, h T  pulplbr 

Hydrogen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate, I b k  

Comtration. ppmvd 
Emission Ratn, Iblbr 

Concentration. ppmvd 
Emission Rate. Iblbr 

Carbon disulfide 
. Concentration. ppmvd 

Emission Rate, lblbr 
Dimethyl disulfide 

Concentration. ppmvd 
Emission Rate, I b k  

Methyl mereaptan 

Dimethyl sulfide 

Method 18 Data 
Methanol 

concclltration, ppmvd 
Emision Rsle. I b k  

Conccotration, ppmvd 
Emission Rate. lwhr 

Conccalrption, ppawd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. Iblbr 

Concec~lrption. mmvd 

Methyl mercaptan 

Ethanol 

Acetone 

Z-Ropaaol 

33.3 

0.5 * 
0.1 * 

1.2 
0.2 

1.2 
0.3 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

111.9 
14.4 

0.8 
0.2 

1.5 
0.4 

0.5 

33.3 

0.5 * 
0.1 

0.6 
0.1 

0.5 * 
0.1 

0.5 * 
0.2 * 

0:s 
0.2 * 

124.5 
16.1 

0.9 
0.2 

1.6 
0.4 

O S  * 

33.3 

0.5 
0.1 

0.7 
0.1 

0.5 
0.1 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

126.7 
16.3 

0.9 
0.2 

1.8 
0.4 

0.5 * 

33.3 

0.5 * 
0.1 

0.8 
0.2 

0.6 
0.1 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

121.0 
15.6 

0.9 
0.2 

1.7 
0.4 

0.5 * 
Emission Rate, i b k  0.1 0.1 * 0.1 0.1 ' 

Om OT opn v a l w  wen lou &an h a  d e t d m  limit. 4.1 - 1 Page2 of16 ElBSIKBHV.XLS 9/24/92 



EMISSION TEST RESULTS - VOC I 
CIN: 

Mill: INLAND-ORANGE Sourn: 'B' Brown Stock Washer Hood V a t  
~ C O Q :  IO-BSWBHV D&: 7/23/92 EPN: 17 

I 
Run I Run 2 Run 3 Avenge 

Dimethyl sullide 
Concentration, ppmvd 
Emission Rate. l b 5  

Concmtration. ppmvd 
Emission Rate. I b h  

Concentdon, ppmvd 
Emission Rate. I b 5  

Cooceatration. ppmvd 
Emission Rate, l b 5  

Bromndichlonnnethane 
Concatdon. ppmvd 
Emission Rate. l b h  

Concatration, ppmvd 
Emission Rate, Ibilu 

Concentration. ppmvd 
Emission Rate, I b 5  

Cmcmtration, ppmvd 
Emission Rate, l b 5  

Concentration, ppmvd 
Emission Rnte, l b k  

Concentration. ppmvd 
Emission Rata, lbilu 

Concentration, ppmvd 
Emission Rate, l b 5  

Concmtratim. ppmvd 
Emission Rate. lblbr 

Concmtration. ppa~d 
Emission Rats. I b k  

Conceatration. ppmvd 
Emission Rate. I b 5  

Tapenrs Wns&fied) 

2-BIltanonc 

cblorocorm 

B6tzene 

Dimethyl disulfide 

Tolumc 

Ethyl benzeae 

m-, pxylene 

0-Xylae 

CUmen 

dphp-pinmc 

beta-KlhElW 

3carrne 

0.5 * 
0.2 * 
1.1 * 
0.5 

0.5 * 
0.2 * 

1.1 
0.7 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 

0.5 
0.3 * 

33.9 
18.6 

19.5 
10.7 

0.5 
0.3 

0.5 * 
0.2 * 

1.1 
0.5 

0.5 
0.2 * 

1.1 
0.7 

0.5 
0.2 

0.5 * 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.3 

35. I 
19.3 

19.8 
10.9 

0.5 
0.3 * 

13.8 

0.5 * 
0.2 * 

1.1 
0.5 

0.5 
0.2 

1.1 * 
0.7 * 

0.5 
0.2 

0.5 
0.2 * 

0.5 
0.2 

0.5 
0.2 

0.5 * 
0.3 

34.2 
18.7 

19.2 
10.5 

0.5 
0.3 

11.9 

0.5 

o.2 I 
0.5 OS * * I 
1.1 * I 

1.1 

0.7 * 

I 
0.5 * I 
0.5 I 
0.5 * I 
0.5 * 1 
0.5 * 1 

34.4 1 

0.2 * 

0.2 

0.2 * 

0.2 * 

0.3 * 

18.9 

19.5 1 
10.7 

0.5 1 
0.3 * 

12.8 1 &ncMtration. ppmvd 12.6 
Emission Rate, lbilu 6.9 7.6 6.5 7.0 

I 
I Rpo 3 of 16 BlBSWBHV.XLS 9/24/92 



EMISSION TEST RESULTS - VOC 
Mill: INLAND-ORANGE Source: 'B' Brown Stock Washer Hood Vent FIN: P-BSWB 

I 
1 Sourcecode. IO-BSWBHV Dale: 7/23/92 EPN: 17 CIN 

I 
I 
I 
I 
I 
I 
,I 
I 
I 
I] 
I 
I 
1 
I 
I' 
I 
I 

Run 1 Run 2 Run 3 Average 

pcym- 
Concentration, ppmvd 0.5 * 0.5 0.5 0.5 * 
Emission Rate, Ibhr 0.3 * 0.3 * 0.3 * 0.3 

Concatration, ppmvd 694.9 727.4 694.5 705.6 
K n o w  as Carbon 

UnknowpsCarbon 
Concentration, ppmvd 0.0 0.0 0.5 0.2 

Sum MI8 as Carbon. Ib/hr 33.6 35.2 33.6 34.1 
Unknon Colnpowdp B of Total 0.0% 0.0% 0.1% 0.0% 

Total Iiyboearbom 
Method 25A Data 

Conrmtratioa. ppmvd as C 435.3 435.3 461.4 444.0 
Emission Rate. lbhr as C 21.1 21.1 22.3 21.5 

i 



EMISSION TEST RESULTS - VOC I 
MU: --ORANGE Source: 'B' Brown Stock Washer Hood Vent FIN: P-BSWB 
a&&&: Io-BSWBHV Dste: 7/24/92 E P N  17 CIN: 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS I 
Beginning Time 637 737 837 
Flow Data 

Stack Temparture. "F 115 !I5 
Moishuu collkat. % 10.0 10.0 
Oxyga Comtntion, Z 20.7 20.7 

VoIums(ric Flow Rate. x10'3 ACFM 30.0 30.0 
Volumetric Flow Rate, ~10'3 DSCFM 

Carbon Dioxide Cmccatntion. 96 0.0 0.0 1 
25.0 I 25.0 

Process Operating Conditions 
33.3 PIOduction Rate. ADT pulphr 33.3 

Method 16 Data 
Hydrogen sulfide 

Concatration. ppmvd 
Emission Rate. I b h  

Concatdon.  ppmvd 
Emission Rate. I b h  

Combatioa. ppmvd 
Emission Rae, Ibhr 

Coocmtration. ppmvd 
Emission Rate. l b h  

Concatdon, ppmvd 
Emission Rate, lbhr 

Methyl mennptaa 

DimethJ.1 ~ l d e  

car400 disullide 

Dimethyl disulfide 

Method 18 Data 
Methpml 

Concatdon, ppmvd 
Emission Rate, Ibhr 

cwceowion, ppmvd 
Emission Rate, I W b  

Methyl mennptsn 

Ethand 
Concatdon.  p p a d  
Emission Rata. Ib/hr 

Coocmmtion. ppmvd 
Emission Rate. lbhr 

Acetoilt 

2-hpaml 

0.5 * 
0.1 

2.0 
0.4 

1.9 
0.5 

0.5 
0.1 * 

1.0 
0.4 

105.9 
13.2 

0.8 
0.1 

1.7 
0.4 

Concatntion. ppmvd 0.6 

33.3 

0.5 * 
0.1 

2.0 
0.4 

1.9 
0.5 

0.5 
0.1 

1 .o 
0.4 

1M.O 
12.7 

0.7 
0.1 

1.4 
0.3 

0.6 

33.3 

0.5 * 
0.1 * 

2.0 
0.4 

2.0 
0.5 

0.5 * 
0.1 * 

1.0 
0.4 

109.0 
13.6 

0.8 
0.1 

1.6 
0.4 

0.6 

I 
O'l* I 
0.4 I 
OS I 
O'l* 1.0 I 
0.4 I 

0.5 * 

2.0 

1.9 

0.5 

105.6 
13.2 1 

I 
o.l I 
0.4 I 

0.7 

1.6 

0.6 
Emission Rate, Ibhr 0.1 0.1 * 0.1 * 

I 
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EMISSION TEST RESULTS - VOC 
soUracods: IOBSWBHV Data: 7/24/92 EPN: 17 CIN: - Mill: I " D - O R A N G E  Source: 'B' Brown Stoek Washer Hood Vmt FIN: P-BSWB 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rote. I b 5  

Concentration. ppmvd 
Emission Rate. I b 5  

Concentration. ppmvd 
Emission Rote, lblhr 

Coocmtrotioo, ppmvd 
Emission Rate, I b 5  

B~omodichloromethane 
Cooantration, ppmvd 
Emission Rate, I b 5  

Cwceatration, ppmvd 
Emission Rate, I b 5  

Conm~tration. ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rate, l b 5  

Concentrntion. ppmvd 
Emission Rate. I b 5  

Concentration. ppmvd 
Emission Rate, l b k  

Cmcmtration, ppmvd 
Emission Rate, I b 5  

Concentration, p p w d  
Emission Rate. IMU 

Concentration, ppmvd 
Emission Rate, l b 5  

Concentratioo. ppmvd 
Emission Rate, I b 5  

Tmxnes (UmMied) 

2-Bu-m 

CNorofom 

Benzcae 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pxylene 

*Xylene 

CUUIen 

Plpha-Pinen 

betp-Pinenc 

3-carrn 

0.6 * 
0.2 

1.1 
0.5 

0.6 
0.2 * 

1.1 * 
0. i  * 

0.6 * 
0.2 * 

0.6 * 
0.2 

0.6 * 
0.2 * 

5.9 
2.4 

0.6 
0.3 * 

36. I 
19.1 

20.9 
11.1 

0.6 
0.3 * 

0.6 * 
0.2 * 

1.1 * 
0.5 * 

0.6 * 
0.2 * 

1.1 
0.7 * 

0.6 * 
0.2 

0.6 * 
0.2 * 
0.6 
0.2 * 

0.6 * 
0.2 * 

0.6 
0.3 

38.2 
20.3 

21.9 
'11.6 

0.6 * 
0.3 * 

15.0 

0.6 * 
0.2 

1.1 
0.5 * 

0.6 
0.2 * 

1.1 
0.7 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 
0.3 

40.7 
21.5 

22.3 
11.8 

0.6 * 
0.3 

16.9 

0.6 
0.2 * 

1.1 * 
0.5 * 

0.6 
0.2 * 

1.1 * 
0.7 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

2.1 
0.9 

0.6 * 
0.3 * 

38.3 
20.3 

21.7 
11.5 

0.6 * 
0.3 * 

17.0 Concentration, ppmvd 19.2 
Emission Rate. I b k  10.2 7.9 8.9 9.0 
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EMISSION TEST RESULTS - VOC I 
- 1  
I 

17.' I 
I 

Mill: INUND-ORANGE Source: 'B' B m  Stock Washer Hood V a t  FIN: P-BSWB 
~ c o d s :  Io-BSWBHY - Dsle: 7/24/92 EPN: 17 CIN: 

Ruo 1 Run 2 Run 3 Avmge 

PCP- 
&ncu~traticm, p p m d  0.6 * 0.6 0.6 0.6 
Emission Rate, lblhr 0.3 0.3 * 0.3 * 

0.3 1 Knowmascprbon 
&ncuIttatim. ppmvd 833.4 766.8 815.7 805.3 

UnlolowmcuCPrbon 
coaceomtion. ppmvd 45.7 2.6 3.2 

Sum MI8 BP Carbon, lblhr 41.1 36.0 38.3 38.5 
Udmom Compoundp 96 of Total 5.296 0.3% 0.4% 2.096 

Method 2SA Data 
Total Eydrofnrbom 

&ncmtratim. ppmvd as C 483.3 464.4 433.3 460.4 
Emission Rate. I b 5  as C 22.6 21.7 20.3 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
1 
I hp 8 of I6 BIBSWBW.xLs 9/24/92 
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Section 4.2 Emission Test Results - VOST 
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EMISSION TEST RESULTS - VOST 

Mill INLAND - ORANGE Source: '9' Brown Stock Washer Hood V a t  
source code: IO-BSWBHV EPN: 17 FIN: P-BSWB cm: 

HIGH-LEVEL VOST 
3 

BSWBHV-T BSWBHV-TC BSWBHVC Tolpl IO-BSWBHV Conc. Compound 

TARGET COMPOUNDS 
ChlOrOIDCthMS 

BmmoIUCthMO 

Methylene chloride 
Acetone 
Carbon Disulfide 
Chloroform 
Acrolein 
Dibromomethnae 
Dimethyl disulfide 
Dimethyl sulfide 

Vinyl chloride 

O-HWMC 
2-Bub0ne ( M E K )  
BClucoe 
Toluene 
Styrene 
A-Pin~~ie 
B-Pinene 

3.2% 
10.791 

3.987 

9.950 
10.692 

1.086 

573.102 
436.253 

7.301 7.30 

1.071 I .07 
1.472 40.97 6.53 

10.19 11.23 

3.99 

0.50 0.02 
0.358 10.31 

0.90 10.73 
0.34 0.01 
2.94 0.13 

3.28 I .23 
0.49 0.02 

157.815 730.92 
46.066 482.32 

1019.69 

149.58 
911.97 

1568.32 

556.84 

3.00 
1439.66 
1498.70 

2.04 
17.66 

171.37 
2.94 

102083.38 
67362.99 

0.485 

0.058 
0.258 
0.649 

0.112 

O.OO0 
0.367 
0.580 
0.001 
0.006 

0.045 
0.001 

18.018 
11.890 

TENTATWELY 
IDENTIFIED CMPDS. 

Siloxane/SilPne 5.136 14.108 3.84 19.41 2710.77 
Sulfur Dioxide 18.81 0.81 112.97 
Pinene-related compounds 39.111 4.387 43.50 6075.14 
Subst'd HC 14.37 0.62 86.30 
Cyclic HC 0.77 0.03 4.62 
Acidic Ester 0.76 0.03 4.56 

SURROGATE STDS 
(% Recovery) 

Tolucncd8 148.3 155.1 106.9 
1,2-DichlomeUm~~U 94.8 97.2 79.6 
Benzene-% 125.4 124.1 121.6 

NOTES: 
-T-Teos~ Air Volume = 0.00716 cum. 

C =  Condensate Condensate Vol. 43.0 mL 
- T C = T U J d M  
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T r i a n g l m  Laboratorimm of RTP. 1%. f I L E  N l Y E :  8CZO9 S W L E  I O :  10-8SnWV-lVOST-0723-3A 1 

Ourhu. NC 27713 OATC: 08/12/92 WALVSIS OATC: 08/03/92 
T o l o p h o r ~ :  (919) 5 4 4 4 7 2 9  T L I  PROJ I: 21509 

M E T H O 0  8 2 4 O - - H I O H  L E V E L  V O S T  P U A N T I T A T I O N  R C P O R T  
.:.ii..::.iii:ii::Si::=====~::~::===:::====:=~~~==~==::=::=:===~=~=~~~~==~~:~~~=~~~:::~~~:===:=====a~:~:~:=::::= 

801 Caoitola Dr ivm RF FILE: BC208 T L I  10:  58. 118.17 

4' 

N l Y C  AREA RF acIw ISIO ~ M T .  US COOL WAN L I U I T  
____________________-------------------------------------------*------------------------------------------------ 

9 8rcaocnlormuth.m 522 882 1 IS 
2 C h l o r m t h l l Y  0 .495 0 1  .SO8 NO 5 
3 Br-tham 0 .927 0 1 .517 ND 5 
4 V i n y l  Chlor id.  0 . 508 0 1  .943 NO 
5 C h l o r w t h M m  0 .737 0 1  .@SO NO 
8 M 8 t h y l m n  Chloride 387 2.870 881 1 3.298 E 5 

5 

.480 810 1 10.791 0 , 7 Acotonm 207 
8 Carbon O i 8 U l f f d e  0 4.939 0 1  . o w  no 
9 1.1-Oichlorwthsrm 0 1.727 0 1 .277 NO 5 

: I  
: I  

: I  

10 1.1-OichlorwthMo 0 5.348 0 1  .OS0 NO 
11 t r a n m - l , 2 - O i c h l o r w t k . m  0 2.590 0 1 . l a 5  NO 
12 C h l o r o f o r m  1014 8.093 880 1 3 . ~ 8 7  e 5 
13 1 . 2 - O i c h l o r w t h a m  0 2.878 0 1  .179 ND 
43 Tr iCh lo rOf lUOrmmth . IU  0 1.099 0 1  .438 NO 
47 c i s - l , 2 - O i c h l o r w t M m  0 3.284 0 1  .147 NO 5 
57 A l l y l  Chlorid. 0 1.382 0 1 .352 NO 5 

5 
82 O i r t h y l  d iau l f i d .  2179 5.245 1188 1 9.950 0 
83 O l r t h y l  w l f ldm 810 1.814 587 1 10.892 0 
OS 1 O d a u t k . n .  0 3.230 0 1  .148 WD 5 
88 1.Oost.IU 0 10.518 0 1  .048 NO 
88 T * r t - 8 u t y l  u t h y l  m t h a r  0 4.492 0 1 . l o 7  NO 
89 V i n y l  Oromid. 0 l . l S 7  0 1  ,414 No 5 
70 n-nmxmm 0 2.594 0 1  .18S NO 5 

I 
14 1 , 4 - O i f 1 ~ 0 r o b o n z m ~  
15 2 -8u tanom 
18 1,l , l - T r i C h l o r w t h a M  
17 Carbon T m t r u h l o r i d m  
18 V i n y l  k m t a t m  
19 B r m O d i c h l o r m m t h l l Y  
20 1 . 2 - 0 i C h l o r w r o p . n  
21 Cim-1,3-Oichloropropmm 
22 T r i c h l o r w t h m  
23 O i b r m o c h l o r m o t h u m  
24 1 ,l , 2 - T r i c h l o r a t h w m  
25 8 o n x m n  
28 tram-1 .3-0ichlompro#r, 
27 B r a o f o m  

80 Oibr-thum 

28 Chlorobanrmm-d5 
29 4-Uothyl-2-Pant- 
30 Z - H m x u m ~  
3 1  T 0 t r . C h l o r w t h . n  
33 T o 1 u n  
34 Chlorobmnxmn 
35 E t h y l b m x o m  
38 S t y r m n  
37 o - x y l w  

54 1 . 4 - O i c h l o r o - 2 - b u t ~  

2998 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3844 
0 
0 
0 

191 
0 
0 
0 
0 

.022 

.551 

.493 

. s43 

.e31 

.sa9 

. E l 8  
* 488 
.458 
,300 

1.045 
. a59 
.225 
.on7 
.221 

.zoo 
* 182 
.292 
.573 
.e98 
, 4 2 5  
.e80 
, 4 5 4  

4.2 - 2 

1008 14  
0 14  
0 14 
0 14 
0 14  
0 14 
0 14 
0 14  
0 14 
0 14  
0 14  
0 14 
0 1 4  
0 14 
0 14 
0 94 

1480 28 
0 28 
0 28 
0 28 

1238 28 
0 28 
0 26 
0 28 
0 28 

I S  
3.817 NO 

.151 NO 

. l o #  NO 

.154 NO 

.132 NO 

.147 NO 

. I 3 5  NO 

. l ? l  NO 

. l a 3  NO 

.278 NO 

.080 NO 

.149 NO 

.370 NO 

.sa1 No 
,377 NO 

I S  
.325 NO 
.401 NO 
.223 ND 

i.008 e 
.OS4 NO 
.153 NO 
.OS9 ND 
.143 NO 

I 
5 

5 (  5 1  5 

: I  S 

5 

5 5 1  
5 

: I  5 

I 
5 

5 

I 
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I t lTERNAL ¶TbIIDARD I S  SCAN I S  AREA I S  I D  

882 3S38 1 
100s 7 3 4 2  1 4  
1480 1 1 9 3 7  28 
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1 B r o r a c h l o r m m t h M *  
2 Chlora.than* 
3 B-thUU 
4 V i n y l  Chlorirk 
S C h l O r W t h M S  

8 I4athyl.n. Chlorida 
1 Ac.ton* 
8 C a r b o n  Oisulfia* 
8 1 . 1 - O i C h l o r w t M m  

10 1 .1 -0 i ch lOrQth .m 
11 t r ~ ~ - l , 2 - 0 i c h l o r w t h . M  
12 C h l o r o f o n  

43 T r i c h l o r o f l w r o m t m  
4 1  c i s - l . 2 - 0 1 c h l o r w t h o r w  
5 1  A l l y l  Chloria. 

82 O i w t h y l  dlWlfid. 

83 Dimethy l  w l f i d .  
85 I-thuU 
80 1.00Stum 
88 T w t - B u t y l  mmthyl a t k r  
89 Viny l  8 r a i d .  
70 n-Hmxma 

14 1 , 4 - 0 i f l u o r o b ~ n z ~ m  
1s 2-ButMon. 
18 1 . 1 . 1 - T r i c h l o r w t m  
17 Carbon T a t r a c h l o r i r k  
18 V i n y l  kmtat. 

PO 1.2-Oich loropropum 
21 c i s - l , 3 - D i c h l o r w r o p m  
22 T r i c h 1 o r w t h . m  
23 O i b r o m a h l o r m t h w m  
24 1 ,1.2-Tr ich lorO. thwm 
25 nanzmm 
28 t r M ~ - l . 3 - D i c h l o r o p r o p . m  
2 1  O r m o f o n  
54 1 , 4 - 0 ~ 6 h l O r 0 - 2 - b u t ~ ~  
80 0 i b r c a m . t h W  

13 1 ,2 -0 iCh lOrWthUI .  

19 Brmodtchloroc.thM. 

20 ChloroQ.nzmn~-d5 
28 4-Wthy l -Z-Pmt-  
30 z-nmaanom 
31 T * t r u h l o r w t h e m  
33 T O l U M  
34 Cnloroban2.M 

35 EthY1banz.M 
38 S t y r w w  
37 0-xy1.m 

480 
13s 

0 
0 
0 

141  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
89 

0 
0 
0 
0 
0 
0 

2784 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3420 
0 
0 
0 
0 
0 
0 
0 
0 

. .495 
,927 
. SO8 
.137 

2.810 
.480  

4.959 
1.727 
5.340 
2.590 
8.095 
2.878 
1.099 
3.284 
1.382 
5.245 
1.814 
3.230 

10.518 

4.492 
l . l S 7  
2.594 

.a22 

.551 

.493 

.543 

.e31 

.sa9 

.e10 

.488 

.458 

.300 
1.045 

.559 

.225 

.On7 

.221 

.zoo 

. l e 2  

. 292 

.s73 

.E98 

.425 

.E80 

.454 
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881 1 
209 1 

0 1  
0 1  
0 1  

801 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

1189 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

1008 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 t 4  

1479 28 
0 28 
0 28 
0 28 
0 20 
0 28 
0 28 

0 28 
o 20 

15 
7.301 0 

.588 NO 

1.011 NO 

.738 NO 
1.412 E 
1.182 NO 

. i i o  no 

.3lS NO 

. l o 2  NO 

.210 NO 
,089 NO 
.203 NO 
.495 NO 
. l o 7  NO 
.399 NO 
.358 E 
.300 WD 
. l e 8  NO 
.os2 no 
.la 140 
.470 NO 
.210 110 

1s 
4.109 )IO 

.18S NO 

. l a 2  NO 

. l e 5  NO 

.142 NO 

.1S8 NO 

.148 NO 

.184 WO 

.197 NO 

.SO0 NO 

.088 NO 
,181 f10 
.398 NO 

1.03s NO 
.408 NO 

IS 
.385 NO 
.451 NO 

.250 UO 

.128 ND 

. l o 5  NO 

. ( 1 2  no 

.lll NO 

. l o 1  NO 

5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 

5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
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TRIAIlQLC LA8ORATORIES OF RTP, INC. F I L E  NAME: 8C212 

801 Caoitola Driva DATE: 08/13/92 
0urh.s. NC 2I713 T L I  PROJ I: 21509 
Tslmormnm: (919) 544-5729 

SAMPLE I D :  ! o - I ) s ~ ~ ~ v - ~ v ~ T - o ~ ~ ~ - ~ B  TC 

T L I  10: 18.118.18 
AIlALVSIS DATE: 08/03/92 

INTERIIAL STANDARD I S  SCAN I S  AREA I S  I O  

IlrmOChloromothaIU 
i,b-DirluoroD.nxmw 
ChloroMnzsn-d5 

882 3410 1 
1008 8875 14 
1400 10507 28 

4.2 - 7 



1 8rQOShlormethMn.  
2 ChlorOlMthUI. 
3 8raomethUIe  
4 V i n y l  Ch lor ide  
5 Ch1orwth.n 
8 Yethy lmM Chloride 
1 Acetone 
8 Carbon O i s u l f l d e  
S 1.1-Oich lorwthene 

10 1 . l - O i c h l o r a t h . M  
11 t r a m - 1 . 2 - O i c h l o r w t M r u  
12 Chloroform 
13 1 . 2 - O i c h l o r w t h M e  
43 T r i C h l o r O f l U O r o m t h M e  
45 A c r o l e i n  
48 A c r y l o n i t r i l e  
47 C i m - l , 2 - O i c h l o r w t h m  
52 1.3-butadleM 
55 2-Chloro- l .3-Outadiem 
57 A l l y l  c h l o r i d e  
80 Dibr0110aeth.H 
81 D i c h l o r o d i f l w r ~ t h a m  

83 Dimethy l  s u l f i d e  
85 Iodoaethan* 
88 1CooCt.H 

88 T a r t - B u t y l  H t h y l  e t M r  
89 V i n y l  8 r w i d .  
10 n-Herma 

82 D i M t h y l  d f S U 1 f i d e  

14 1.4-Dif1~0r0benzeru 
15 Z-Butmone 
18 1 . 1 , l - T r l c h l o r w t h U I .  
17 Carbon T e t r u h l o r i d .  
18 V i n y l  Acetat. 
19 8 r o o o d i c h l o r m o t h . n  
20 1.2-OlChlomprOpUI 
21 Cie-1 83-D iCh10ropropm 
22 T r l c h 1 o r w t k . n  
23 OibroaochlOrmethUIe 
24 1 . 1 . 2 - T r i c h l o r w t ~  
25 8enzeru 

2 8  trans-l.3-Oichloroprop.rw 
27 8 r o r o f o r r  
42 2 - C h l o r w t h y l v i n y l e t h . r  
54 1.4-Dlch loro-2-buten 

28 Chlorob.n~.m-d5 
29 4-Yethyl-2-Pent- 

2868 
0 

0 
0 
0 

4379 
906 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

88 
0 
D 

131 
0 
0 
0 
0 

93 

11193 
80 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
D 

14431 
0 

2.138 
1.702 
2.363 
1.579 
2.278 
1.885 
8.283 
2.001 
4.708 
2.432 
4.473 
3.804 
1.873 

.541 

.942 
2.819' 
2.898 
1.511 
1.144 
2. SO8 

3.033 
5.484 
2.718 
2.348 

15.488 
8.848 
1.902 
5.071 

.oat 
* 895 . 858 

1.232 
.a05 
.772 

1.381 
.475 
.a42 
,592 

1.589 
.409 

.588 

.320 

.382 

1.000 
. 890 

0 1  .18 NO 
0 1  .22 NO 
0 1  .18 NO 
0 1  .24 ND 

588 1 40.97 0 
529 1 10.19 D 

0 1  .08 HO 
0 1  . I 9  NO 
0 1  .on no 
0 1  .15 NO 
0 1  .08 HD 
0 1  .lO NO 
0 1  .22 NO 
0 1  .89 ND 
0 1  . 4 0  NO 
0 1  .14 NO 
0 1  .13 ND 
0 1  .25 ND 
0 1  .33 NO 

081 1 .so E 
0 1  .lZ NO 
0 1  .01 NO 

0 1  .16 NO 
0 1  .02 ND 
0 1  .08 ND 
0 1  .tO NO 

515 1 .so E 

881 1 .34 E 

017 14 I S  
786 14 2.94 E 

0 14 .13 NO 
D 14 .14 ND 
0 14 .Ol ND 
0 14 .11 ND 
0 14 . l 2  ND 
0 14 .OS NO 
0 14 . l S  NO 
0 14 .14 NO 
0 14 .15 ND 
0 14 .08 ND 
0 14 .22 HD 
0 14 .18 NO 
0 14 .20 ND 
0 14 .23 NO 

1385 28 I S  
0 28 .10 ND 

10 

10 

1 10 
10 
10 

10 
lo 10 I. 
10 

10 
10 .I 
10 

10 lo I 
10 I 
10 
10 

10 

lo 10 1 
10 

10 'I 
:: 1 
10 
10 

10 lo I 

1 
10 
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30 2-Hexanone 
31 T e t r u k l o r w t h e m  
32 1 . 1 . 2 . 2 - T e t r a C h l a r ~ t k . I U  
33 TOlUUW 

34  ChlOrOb*nZeM 
35 Ethylbenzene 
30 3tyr.M 
37 0-XYleM 
38 .-/P-XyIeM 

50 1.2.3-Trich10r0or0~ane 
51 1.3 Dichlorobmnzane 
53 1 e4 D 4 C h l O r O b M Z * M  

58 A - P i m  
58 5-Pinene 
59 C W ~ M  ( i . op r00y lben Iem)  
84 E t h y l  mothacry la te  
07 P - C y n M  

49 1.2 D i C h l O r o b * n Z ~ M  

0 
0 
0 

900 
0 
0 

171 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.a92 

.437 

.949 

.949 
1.073 

.710. 
1.220 
. 000 

1.457 
1.002 

.E88 
1.118 
1.098 
1.487 
1.550 
2.029 

.E04 
2.052 

0 28 
0 '20 
0 20 

1132 28 
0 20 
0 20 

1503 28 
0 28 
0 28 
0 28 
0 28 
0 18 
0 20 
0 28 
0 28 
0 2 a  
0 I# 
0 28 

. l o  NO 

. l o  NO 

.07 NO 
3.28 E 

.OO NO 

. l o  NO 

.49 E 

.OS NO 

. O S  NO 

.07 NO 

.10 NO 

.08 WD 

.OO NO 

. O S  NO 

.04 NO 

.OS NO 

.OS NO 

.03 NO 

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

. 10 
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TRIAIJOLC LABORATORIES Of I 

801 C w i t o l a  O r l v m  
Durham. HC 2 7 T 1 3  
T m l m p h o N :  ( 0 1 9 )  S 4 4 - 5 7 2 s  

I N C .  C I L C  N u l C :  AC04S5 S W L C  I D :  1 o - a s n a n v - r v m ~ - o 7 ~ ~ - ~ ~  
DATE: 0 8 / 1 3 / 9 2  T L I  10: S8.118.27 
T L I  PROJ 8 :  2 1 5 0 9  9 W L E  voL: ,005 L 

ANALYSIS DATE: 07/28/82 
DILUTION ?ACTOR: 1 

INTERNAL STulDIRO IS SCAN I S  AREA IS IO 

782 23720 1 
130s  SS288 28 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error. sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission qualuy control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method ZSA, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarise the normal qualiry control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Calibration was performed using certified propane concentrations (rcponed as methane) 
in nitrogen. The calculated calibration c w e  was then used to recalculate the concentration of 
each srandard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. ZUo grade nitrogen was ais0 pulled from the probe tip through 
the entire sampling systems to the analyzer to demonspate the cleanliness as a nitrogen blank. 

Volatile Ornanic Commnds bv MI4 

The calibratim m e  WBS verificd by analyzing a check standard containing a number of 
compounds. The percent recovery was calcuiated b a d  on the theoretical concentration. The 
retention rimes of the compounds werc verified &om the check standard. 

A line study was pafomed by introducing mnhanol in air from a Tedlar bag at the probe 
tip and then dirccrly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time. and the absence of pealo w'as used to demonswtc a line blank. 

Total Reduced S a h r  bv M16 

A calibration curv e was prepared from thm standards generated from gravimeaicdy 
cenifed permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the c h e .  

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percan rccovay. 

4.3 - 1 ( : \ ~ W ~ u c  
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SOURCE IO-BSWBHV 

QUALITY CONTROL SUMMARY - 
METHOD 25A 

CORR COEFF 

12.0 0.6 
76.0 -1.2 
269.0 0.3 

1506.0 0.0 

0.9998 

7/24/92 
%ERR ?em ._____._._______ *.__ 

12.0 0.8 
70.0 -1.2 
269.0 0.3 
1506.0 0.0 

0.9998 

2. PROPANE. LINE RECOVERY 

DATE 7/23/92 i DATE 7/24/92 
INST LINE KREC !INST LINE WREC 

.__....__....__....____._._________._.I...----.-....---.....-.-----.------.-...--.--.-...----..- 

BEFORE 94.9 96.4 101.6%i 1505.0 1432.0 95.1 
AFTER 1505.0 1432.0 95.l'%! 1399.0 1415.0 101.1% 

3. LINE BLANK 
7/23/92 7/24/92 

AFTER . 4.0 

. Not performod 

4.3 - 2 
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SOURCE IO-BSWBHV 

QUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

ANAL-E THEOR :DATE 7/23/92 i DATE 7124192 

ethanol 41.9; 33.9 80.8%; 29.5 70.3% 

isopropanol 32.2; 27.5 85.4OA 26.6 82.8% 
DMS 33.5; 32.0 95.5%; 30.3 90.5% 

bromodichloromethane 29.7; 29.4 99.0% i 26.2 88.0% 
DMDS 27.3 j 26.6 97.3%: 25.3 92.5% 

%REC ' XREC - -  --_..._....__.._.__...__._..._.____.__ W?m ___.___ ;w.F ------.....___... -.--;PI?!? ._.___... ~ ......____ 
acetone 33.5: 33.0 98.4%; 30.7 91.4% 

benzrne 27.51 28.3 1 02.8°/oi 30.3 1 10.0% 

toluene 23.2; 22.2 95.7% 21.2 91.5% 

m-xylenr 20.1 i 19.7 98.4%; 19.1 95.1% 

beta-pinene 15.5; 13.8 89.2%; 13.1 84.7% 

p-cymene 15.8i 15.2 96.5% i 14.4 91 .3% 

ethyl benzene 20.1 j 19.7 98.2%; 19.0 94.4% 

o-xylene 20.2 j 19.7 97.8Voj 18.6 92.2% 
cumene 17.7 j 17.3 98.0% j 16.3 91.9% 
alpha-pinene 15.4 i 15.4 99.4% i 14.4 93.5% 

3-carane 15.5: 14.7 94.3%! 13.6 88.9% 

2. PROPANE RESPONSE 

AFTER 36.0; 32.8 91.1%:- 

3. METHANOL LINE RECOVERY 
7/23/92 7/24/92 

4. LINE BUNK 

AFTER 

4.3 - 3 



SOURCE IO-BSWBHV 

QUALI- CONTROL SUMMARY 
METHOD 16 

1. CALIERATION 

ANAL-€ L O  ME0 HI CORR _ _ _  _ _  _ _ _ _ _ _  -. .. . _ _  _ _ _  ___. .----- P.p.r?? .---_-. PP-F - - -__ -  .PP? .__. _ _  .__ COEFF __. -. _ _ _  _. _ _ _ _  ._. ___. _ _ _  
hydrogen sulfide 2.2 3.2 8.2 0.9996 
methyl mercaptan 2.0 2.9 7.6 0.9998 
dimethyl sulfide 2.8 4.1 10.6 0.9999 
carbon dirulfido 0.9 1.3 3.3 0.9999 
dimethyl disulfide 1.2 1 .a 4.6 0.9999 

7/23/92 *. 

7/24/92 
hydrogen aulfidr 
methyl mercaptan 
dimothyl aulfido 
carbon disulfide 
dimethyl disulfido 

2.9 4.5 8.3 0.9987 
2.7 4.2 7.7 0.9992 
3.7 5.8 10.7 0.9997 
1.2 1.8 3.4 0.9998 
1.6 2.5 4.6 0.9993 

* Calibration from 7/21/92 was checked and u r d .  

4 . 3  - 4 
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The brown stock washers,llA1l and llBn line, serve "An and IIBn 
digesters or the base sheet and the top sheet lines, respectively. 
n ~ n  line typically consists of the Chemiwasher which is a flat 
belt pulp washer designed to wash 1,400 ADT O f  pulp per day. The 
design wash water rate was 1,600 gpm Of evaporator combined 
condensate that has fresh water make-up to maintain an appropriate 
level in the storage tank. During operation of the Chemiwasher, 
air was pulled from the bottom of the belt and reinjected on the 
top side. A slip stream was wasted to the LEL (lower explosive 
limit) NCG system and combined with gases from the filtrate tank 
prior to condensation and incineration in the lime kiln. 

As an alternative to the Chemiwasher, the pulp from "An 
digester can also be washed on the "An brown stock washing system 
that is essentially identical to the nBn brown stock washer system 
to be described below. During the testing period, nAtl washer line 
was not in operation. 

The llBn brown stock washer line was a one-stage vacuum drum 
washer with a single fan equipped hood vent that exited through 
the roof. The washer set was designed to wash 1,000 ADT of pulp 
per day. The washers were preceded by washing in the bottom of 
the digester. The knots were recycled and there were no atmos- 
pheric emissions from this process. The source of wash water, 
like the Chemiwasher, was the evaporator combined condensate 
storage tank. 

The filtrate tank vent combined with the vent from the llA1l 
line brown stock washers, passed through a non-contact cold water 
condenser and was vented to the atmosphere. 

Rerare9 entativ e Pro cess Conditio= 

Wood spoaioa (H1 or Sll): All production was softwood 

Pulp flow (ADT1d.y): Chemiwasher llB1l Washer 
7/23 /92  950 800 
7 / 2 4 / 9 2  950 800 

Showor wator aouraox All shower water was evaporator 
combined condensate as described 
above, in the evaporator NCC gas 
section and also in the evaporator 
flow diagram in the same section. 
Makeup for level control in the 
storage tank was mill water. 

7 /23 /92  980 575 
Showor wator flow rat. (QPWx Chemiwasher ltBn Washer 

7 / 24 /92  1,100 600 

Showor wator tupporaturo (Dog P): 
7 /23 /92  159 
7 / 2 4 / 9 2  163 

17 6 
164 

Vat temporaturo ( D o g  P): 7 / 2 3 / 9 2  163 163 
7 / 2 4 / 9 2  163 163 

4.4 - IC 
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I BROWN STOCX WASHER - PROCESS OPERATING CONDITIONS 

INLAND-ORANOE source: B" BROWN STOCK WASHER HOOD VENT 
IO-BSWBHV Dater JULY 23, 1992 

1 n i u :  

1 
Source: 
FIN: P-BSYB EPN : 17 CIN: 

INPUT DATA U n i t  Run 1 Run 2 Run 3 Average 

I Beginning T h e  1230 
Measured Parameter 

wood specie. HW or SW sw 
Pulp F l o w  TPD ADT/day 800 
Shower Water Source 
Shower Water Plow Rate QPll 575 
Shower Water Temperature degree F 176 
vat Temperature degree P 163 

I 
I 
I 

HEATED MILL WATER FROM BLACK 
LIQUOR EXCHANGE 

I 
I 
I 

I 
I 

4.4 - 2 29-See-92 



I BROWR STOClt NASRltR - PROCBSS OPERkTINO CONDITIONS 

1NI.hUD-o-s Sourco 1 B" BROWR STUCK WASHER HOOD VENT 1 
P-8810 BPN: 17 CINr 

X i l l !  
sourcar 1O-B- Dater JULY 24,1992 
FIN: 

INPUT DATA Unit Run 1 Run 2 Run 3 Average 

Beginning Tinu 638 
neanurmd Paramtor 

Wood Spociaa aW or SW SW 
Pulp llov TPD NlT1d.y 800 
Shower Wator Sourco 
Showor Wator Plow Rat. OPX 600 
Showr Wator Tamporature dogroo ? 164 
vat Tempraturm dogroo ? 163 

P 
I 
m 

=TED XILL WATER PROX BLACX 
M 

LIQUOR EXCHANGB 

4.4 - 3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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BROWN STOCK WASHERS 

WOOD SPECIES Softwood 7/23 7/24 

PULP FLOW RATE 950 TPD 800 TPD 950 TPD 800 TPD 

SHOWER WATER SOURCE Heated mill water from black liquor exchangers, 

VAT TEMPERATURE 163 deg.F 

A B A B 

and clean condensate from /1 evaporator 

SHOWER WATER FMW RATE (GPM) A B 
13 : 00 950 550 

7/23/92 14:OO 950 550 
15:OO 1000 600 
16:OO 1050 600 

A B 
7 : O O  1100 600 

7/24 92 8:oo 1100 600 
9:oo 1100 600 
1o:oo 1100 600 

SHOWER WATER TEMPERATURE (deg. F) A .  B 
160 182 13 : 00 

7 123 192 14:OO 
15:OO 
16: 00 

7 124 192 
7:OO 
8:oo 
9: 00 
10: 00 

160 179 
160 17 3 
156 170 

A B 
165 166 
162 163 

, 164 163 
162 163 

4.4 '- 'L 



CHMI -WASHER 
S MPLE ------ 

STOCK IN 

STOCK OUT 

FILTRATE 

8-WASHER 
STOCK IN 

STOCK OUT 

FILTRATE 

MILL WATER 

CONDENSATE 

SODA CONTENT 

7/23/92 

TIME ---- 
13:45 
15: 00 
15:45 

13 : 45 
15:OO 
15:45 

13:45 
15:OO 
15:45 

13 : 45 
15:oo 
15:45 

13:45 
15: 00 
15:45 

13:45 
15:OO 
15:45 

13:45 
15:oo 
15:45 

13:45 
15:OO 
15:45 

4.4 - 5 

SODA 

501.1 
518.9 
638.1 

28.7 
41.6 
30.1 

0.036 
0.037 
0.037 

549.8 
499.1 
477.9 

25.3 
22.5 
35.7 

0.028 
0.029 
0.027 

e--- 

0.003 
0.004 
0.005 

0.002 
0.002 
0.001 

552.7 LBS/TON 

33.5 LBS/TON 

0.037 LBS/GAL 

508.9 LBSITON 

27.8 LBSITON 

0.020 LBS/GAL 

0.004 LBSIGAL 

0.002 LBS/GAL 

I 
I 
I 
B 
I 
I 
I 
I 

I 
I 
I 
I 
I 
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I 
I 
I 
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SODA CONTENT 

CHEMI-WASHER 
SAMPLE 

STOCK IN 
------ 

STOCK OUT 

FILTRATE 

0-WASHER 
STOCK IN 

STOCK OUT 

FILTRATE 

MILL WATER 

COND WSATE 

7/24/92 

TIME 

7:30 
0:30 
9:30 

7:30 
0:30 
9:30 

7:30 
0:30 
9:30 

7:30 
0:30 
9:30 

7:30 
a:30 
9:30 

7:30 
a:30 
9:30 

---- 

7:30 
0:30 
9:30 

7:30 
0:30 
9:30 

4.4 - 6 

SODA 

377.9 
506.7 
600.4 

32.4 
32 

31.9 

0.030 
0.036 
0.036 

---- 

448.1 
532.7 
453.7 

26.7 
22.4 
22.0 

0.029 
0.020 
0.020 

0 .003  
0 .003  
0 .  003 

0.002 
0.002 
0.001 

524.3 LBSITON 

3 2 . 1  LBSITON 

0.037 LBSIGAL 

470.2 LBSITON 

24.0 LBSITON 

0.028 LBSIGAL 

0..003 LBSIGAL 

0.002 LBSIGAL 
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SECTION 5 
"B" BROWN STOCK WASHER FILTRATE VENT 

(IO-BSWBFV) 

"he "B" Brown Stock Washer Filtrate Vent was tested on two different days for volatile 
organic compounds by Methods 16 and 18. Because of the high concentrations of Voc's in 
this source, bag samples were collected and diluted before analysis. 

Volatile O r n m  ComDounds (M16 an d Ml8) 

Table 5.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 5.1 is a tabulation of the data. "he volumetric flow was measured during 
sampling using a hot wkc anemometer. Of the reduced sulfur compounds, methyl mercBpian 
and dimethyl suKde wen present. Methanol, alpha- and b e t a - p h .  and various unspecified 
terpenes were detected by Method 18. The largest components were alpha- and beta-pinene 
at 26 and 10 Ib/hr, respectively. 

voc 0 U d t v  co ntrd R e d &  

The VOC quality connol data are tabulated in Section 5.2. An explanation of the data 
is included in the section. Quality control results for other parameten arc included with the 
data summary in the section referenced. 

Proccss DaeriDtioa and O m  tinn coaditioq 

hocess operatjng dam wen taken from the "B" Brown Stock Washer Hood Vent as 
instructed by mill pusonnel. Ihe data with the closest ruu time was wd and is included in 
Section 5.3. 

5 - 1  
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TABLE 5.1 SUMMARY OF VOC RESULTS 

MUL. I " D - O R 4 N G E  
SouraCodc: IO-BSWBW 

T-BPLT m40 

Some: "8" Brown Stack W . s k  Filuae Vent 
TutDaoa: 7R3192 7 R W  
EPN: 86 

I 

Mabad 16 D a b  lblhr 
H y d m p  d 6 d e  ND ND ND 0.1 
Methyl mercspm 0.1 
Dimethyl sume 0. I 

. .  

ND ND ND 0.1 

0.1 
ND ND ND 0.1 

ACU- ND ND ND 0.1 
Z-ROpmd ND ND ND 0.1 
2-B~tawrr ND ND ND 0.1 
chlorofoan ND ND ND 0. I 
Bemm ND ND ND 0.1 
BlVUlOdiChl-thrae ND ND ND 0. I 
TohKn ND ND ND 0.1 
Ethyl benzene ND ND ND 0.1 
m-. p X y W  ND ND ND 0.1 
o-xy*ae ND ND ND 0. I 
cmnene ND ND ND 0.1 
alpbr-piocac 0.1 
bCU-pineac 0.1 
3-c- 0.1 

0.1 
0. I 

TaP--W-P=ifw 
Pcymcop 

KoowTU aa c. Itflu 
UntnoWIH aa c lbrln 

Method 16 P b  Mdbod 18 Data 

5 - 2  
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: 'B' Brown Stock Wasber Filtrate Vent FIN: T-BFILT 
Source M e :  IO-BSWBFV Date 7/23/92 EPN: 86 CIN: 40 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginniq Time 1442 1538 1643 

Stack Tempcrphlm. "F 92 92 
Moisture Content, 96 5.0 5.0 
Oxygen Concentration, 96 20.0 20.0 
Carbon Dioxide Concentration, 96 0.0 0.0 
Volumetric Flow Rate, x W 3  ACFM 0.3 0.3 
Volumetric Flow Rate, x10-3 DSCFM 0.3 0.3 

Process Operating Conditions 
Pmluction Rate, ADT pulplhr 

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 

Methyl meraptan 

Ethanol 

Aeeton 

f -hpanol  

33.3 

5.0 * 
0.1 * 

165.5 
0.4 

103.3 
0.3 

5.0 * 
0.1 * 

11.1 
0.1 * 

586.3 
0.9 

84.2 * 
0.2 * 

84.2 * 
0.2 * 

84.2 * 

33.3 

5.0 * 
0.1 * 

116.2 
0.3 

161.4 
0.5 

5.0 * 
0.1 * 

11.7 
0.1 * 

550.0 
0.8 

84.2 * 
0.2 * 

84.2 * 
0.2 * 

84.2 

33.3 

5.0 * 
0.1 * 

5.0 * 
0.1 * 

17.6 
0.2 

5.0 * 
0.1 * 

11.7 
0.1 * 

499.6 
0.8 

84.2 * 
0.2 

84.2 * 
0.2 * 

84.2 * 

33.3 

5.0 * 
0.1 * 

94.1 
0.2 

114.1 
0.3 

5.0 
0.1 * 

11.5 
0.1 

545.3 
0.8 

84.2 
0.2 

84.2 
0.2 

84.2 * 
Emission Rate, iblhr 0.2 * 0.2 0.2 * 0.2 

om O I  mon v l l u u  were Icu h a  Ibo daoclion Limit. 5 .1  - 1 Rue 2 of 16 EIBSWBFV.XLS 1/6/93 



EMISSION TEST RESULTS - VOC 
Mill: "Ll - ORANGE S o U W  'B' B r o w  Stock Washer Filtrate Vent FIN: T-BFILT 
Sourncode:  IO-BSWBFV Daw 1/23/92 EPN: 86 CIN: 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Bromodiehlomethane 
Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Terpenes Iulsweifid 

Z-Butano~ 

chlomfom 

Benoen 

Dimethyl disulfide 

Toluene 

Ethyl bcllmw 

m-, pXylene 

0-Xylfne 

C~~ 

alpha-Pinene 

beta-pEnenc 

J-Carene 

84.2 * 
0.3 * 

168.4 * 
1.0 * 

84.2 * 
0.3 * 

168.4 * 
1.3 * 

84.2 * 
0.4 

84.2 * 
0.4 * 

84.2 * 
0.4 * 

84.2 * 
0.4 

84.2 * 
0.5 

3209.4 
20.8 

1235.9 
8.0 

84.2 
0.5 * 

84.2 * 
0.3 

168.4 * 
1.0 * 

84.2 * 
0.3 * 

168.4 * 
1.3 * 

84.2 * 
0.4 * 

84.2 * 
0.4 * 

84.2 
0.4 * 

84.2 * 
0.4 * 

84.2 
0.5 

4510.9 
29.1 

1370.8 
8.9 

84.2 * 
0.5 * 

369.8 

84.2 * 
0.3 * 

168.4 * 
1.0 

84.2 * 
0.3 * 

168.4 * 
1.3 * 

84.2 * 
0.4 * 

84.2 * 
0.4 

84.2 * 
0.4 * 

84.2 * 
0.4 * 

84.2 * 
0.5 * 

3884.2 
25.2 

1422.6 
9.2 

84.2 * 
0.5 * 

660.1 

84.2 

0'3 1 

168.4 0'3 * * I 

168.4 * 
1.0 

84.2 * 

1.3 * 

1 
84.2 * I 

' 0.4 * 

84.2 *' 1 
0.4 * 

84.2 * 1 
0.4 * 

84.2 * I 
0.4 * 

84.2 * 1 
0.5 

3888.2 
25.2 

1343.1 
8.7 

0.5 

. .  
Coocentration, ppmvd 341.6 
Emission Rate, I b h  2.2 2.4 4.3 3.0 

Om or nxm v d w  wcm leu th.n the detection limit. 5 .1  - 2 

I 



EMISSION TEST RESULTS - VOC 
S o u r c s ~ :  IO-BSWBFV Date: 1/23/92 EPN: 86 CIN: 40 
Mill: INLAND-ORANGE Source: 'B' Bmwn Stock WaFher Filtrate Veal FIN: T-BFILT 

- i 

Run 1 Run 2 Run 3 Average 

P-CYm- 
Concentration. ppmvd 84.2 * 84.2 * 84.2 84.2 * 
Emission Rate, Ibhr 0.5 0.5 * 0.5 * 0.5 * 

Knoms as Carbon 
Coocentration. ppmvd 45178.5 59155.5 55814.7 53382.9 

UnknomsasCarbon 
Concsotration. ppmvd 408.0 306.5 0.0 238.2 

Sum M l 8  8s Carbon. I b h  26. I 34.1 32.0 30.7 
Unknown Compounds % of Total 0.9% 0.5% 0.0% 0.5% 

Method 2SA Data 
Total Hgdmenrbom 

Concatration. ppmvd as C 
Emission Rate. lbhr as C 

COMMENTS : 

MI6 detection Limit for <0.5 is <5 pprn due lo dilution factor. 
MI8dacaionlimitfor <O.Sia <80ppmandfor < I . O i a  <160pprn 

due to dilution fador and range change. 

h ~ 4 o f  16 ElaSWBFV.XLS 116193 



EMISSION TEST RESULTS - VOC I 

CALCULATED RESULTS I 
d 

Oxygm Concentration. % 20.0 20.0 1 

Mill: INLAND-ORANGE Source: 'B' Brown Stock Washer Filtrate Vent FIN: T-BFILT 
~ u ~ c o d c :  IO-BSWBFV Date: 7/24/92 EPN: 86 CIN: 

Run 1 Run 2 Run 3 Average 

Bqinning Time 840 936 . IO34 

Flow Data 
Stack Teempenhm. "F 92 92 
Moisture Content, % ' 5.0 5.0 

Carbon Dioxide Concentration. 96 0.0 0.0 
Volume~ric Flow Rate, x10'3 ACFM 0.3 0.3 
Volumetric Flow Rate. x10-3 DSCFM 0.3 

Process Operating Cooditionr 

Method 16 Data 
Production Rats, ADT pulplb 

Hydrogen sulfide 
Concentration. ppmvd 
Emission Rate, I b l b  

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rats, I b k  

Concentration. ppmvd 
Emission Rate, lblhr 

Methyl mercaptan 

Dimehyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, lblhr 

Concatration, ppmvd 
Emission Rats. l b b  

Concentration. ppmvd 
Emission Rats. Iblhr 

Concatration, ppmvd 
Emission Rate.. lblhr 

Methyl mercaptan 

Ethanol 

AeetoW 

2-Ropanol 

33.3 

5.0 * 
0.1 * 

79.2 
0.2 

90.5 
0.3 

5.0 * 
0.1 * 

1.6 
0.1 * 

256.0 
0.4 

84.2 * 
0.2 * 

84.2 * 
0.2 * 

33.3 

5.0 * 
0.1 * 

82.3 
0.2 

100.8 
0.3 

5.0 * 
0.1 * 

13.5 
0.1 * 

556.7 
0.8 

84.2 * 
0.2 * 

84.2 * 
0.2 * 

84.2 

33.3 

5.0 * 
0.1 * ' 

5.0 * 
0.1 * 

73.0 
0.2 

5.0 * 
0.1 * 

9.7 
0.1 * 

609.1 
0.9 

84.2 * 
0.2 * 

84.2 * 
0.2 * 

84.2 

33.3 

I 
0.1 * 1 

O.I 1 
o.2 I 
O . l *  4 
O'I * I 

I 
0.2 * I 
0.2 * 1 

5.0 * 

54.7 

88.1 

5.0 * 

10.3 

473.9 0.7 ,I 

84.2 * 

84.2 * 

Concentration, ppmvd 84.2 84.2 
Emission Rats, lblhr 0.2 * 0.2 * 0.2 * 0.2 * 'I 
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EMISSION TEST RESULTS - VOC 
Source Code: IOBSWBFV Date: 1/24/92 EPN: 86 CIN: 40 
Mill: INLAND-ORANGE Source: 'B' Brown Stock Washer Filtrate Vent FIN: T-BFILT 

Run I Run 2 Run 3 Average 

Dmethyl sulfide 
Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rw, lblhr 

Conatration, ppmvd 
Emission Rate. Ibibr 

Bmmodiehlommethane 
Conatration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission W, lbibr 

Conatration. wmvd 

2 - B ~ t n n o 1 ~  

chlorofom 

Bellmu2 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pXylene 

0-Xylene 

Clrm6E 

d p h a - K m  

beta-KM!lE 

3-carene 

Terpenes (UmpobfKd) 

84.2 * 
0.3 * 

168.4 * 
0.9 * 

84.2 * 
0.3 * 

168.4 
1.2 * 

84.2 * 
0.3 * 

84.2 * 
0.4 * 

84.2 * 
0.4 * 

84.2 * 
0.4 * 

84.2 * 
0.5 * 

4076.9 
24.8 

1430.9 
8.7 

84.2 * 
0.5 * 

371.2 

84.2 * 
0.3 * 

168.4 * 
0.9 * 

84.2 
0.3 * 

168.4 * 
1.2 * 

84.2 
0.3 * 

84.2 
0.4 

84.2 * 
0.4 

84.2 * 
0.4 

84.2 * 
0.5 * 

3743.1 
22.7 

1540.6 
9.4 

84.2 
0.5 * 

409.1 

84.2 * 
0.3 * 

168.4 * 
0.9 * 

84.2 
0.3 * 

168.4 * 
1.2 * 

84.2 * 
0.3 * 

84.2 * 
0.4 

84.2 * 
0.4 * 

84.2 * 
0.4 * 

84.2 
0.5 * 

5727.4 
34.8 

2160.5 
13.1 

84.2 * 
0.5 * 

616.0 

84.2 * 
0.3 * 

168.4 * 
0.9 * 

84.2 * 
0.3 * 

168.4 * 
1.2 * 

84.2 * 
0.3 

84.2 * 
0.4 * 

84.2 * 
0.4 * 

84.2 * 
0.4 

84.2 * 
0.5 * 

4515.8 
27.4 

1710.7 
10.4 

84.2 * 
0.5 * 

485.4 
Emission Rw, iblhr 2.3 2.5 4. I 2.9 

Om or mu0 v d w  wrn ku than the detection limit. 5 . 1  - 5 hgs7of  16 EIBSWBFV.XU 1/6/93 



EMISSION TEST RESULTS - VOC 
MiU: INLAND-ORANGE Source: 'B' Brown Stock Washer Filtrata Vent FIN: T-BFILT 

"'I source m e :  IOBSWBFV Date: 7/24/92 EPN: a6 CIN: 

Run I Run 2 Run 3 Average 

PCPm 84.2 I 
OS * (1 

Concentration. ppmvd 137.9 0.0 0.0 46.0 I 
I 
I 

Concentration. ppmvd 84.2 * 84.2 * 84.2 * 
Emission Rate, blhr 0.5 0.5 * 0.5 * 

Knowm as Carbon 

Unlmoms as Carbon 

Sum M18 as Carbon, lblhr 30.0 28.6 42.9 33.8 
Unknown Compounds % of Total 0.2% 0.0% 0.0% 0.1% 

Concentration. ppmvd 55735.4 53308.3 79980.2 63008.0 ~. 

Method 2SA Data 
Total Hydmcarbom 

Concentration. ppmvd as C 
Emission Rate, I b k  as C 

COMMENTS : 

M I 6  detection h i t  for <0.5 b < 5  ppm due to dilution factor. 
MI8 d&on h i t  for <0.5 b <80 ppm and for < 1.0 is < 160 ppm 

due to dilution factor m d  range chmge. 

Ono or mor0 values w o n  leu than the dewtion limit. 
5 .1  - 6 

I 
I 

I 
I 

I 

I Page 8 o f t 6  EIBSWBFV.XLS 1/6/91 



I 
I 
I 
t 
I 
I1 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
1, 
I 

Section 5.2 Quality Control Results 
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QUALl'TY CONTROL DATA 

The quality conml results summarized on the following pages were collected before, 
dunng and after the VOC testing on the source. The source test results have not been comcted 
for calibration error. sample line loss or other QC rdo.  The re& should interpret the 
emission data in light of the emission quality cormol. 

The VOC testing included reduced sulfur compounds by EPA Method 16. total 
hydrocartmu by EPA Mahod ZA, and speciated volatile organic compounds by EPA 
Method 18. Ihe foilowing paragraphs summark the nonnal quality conml for each rype of 
analysis. QC data arc summarized m tabular form on the following pages. 

M A  

Calibratipn wtw performed using cmified proparre concenuaciom (reponed as methane) 
in nimgm. The calculated calibration curve was then used to recalculate the concentration of 
each standard. 'Ihe percent error is the percent of span for the analyzer. The correlation 
coefficient is presemed even though it is somewhat meaningless with so few data points. 

A -was pafonned by introducing propane in nitmgen kom aTedlar bag at the 
probe tip and thm dirrcrty to the analyzer. Tha ratio of the two mtaSured concenuutions is 
presented as apaccmrrcovay. Zero grade niuogen was also puUedfrom the probe tip through 
the entkc sampling sysrems to the d y z a  to demonmate the cleanliness as a nimgen blank. 

Volatile Ornanic Corn- br M U  

was vaifi+d by analyzing a ckecksraadatdcontainiug a numkr of 
compounds. The pacan rummy was calcrrlatcd b a d  on the theorrdcal concentration. The 
retention times of the compomda were vezificd from the check StaodpIFL 

A line st&wsa paformeed by irmuducing methanol in air fnrm a Tedlar bag at the probe 
tip and then directly tothcaC. 'Ihs ratio of the two m d  concamations ispresamd m a  
percent recovery. 'Ihe gsa chromatograph was allowed to run for the duration of the analysis 
rime, and the -of p d a  was used to demomuate a h a  b h k  

-M 
A@ibratioIl was pnpatui from three staadaK& generated hml p k e n i c d y  

certified permeation devices. The concentdon of ea& standard wtw recalculated 6um the 
calibration to evaluate the linearity of the w e .  

A line study waa performed by introducing hydrogen sulfide in air from a Tdar bag at 
the probe tip and then directly to the W. "be ratio of the two measured concQIpBtions is 
p- as thepacan Movery. 

1 - v  5.2  - 1 
IL) arrrc lIsrr,nn 
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I SOURCE IO-BSWBFV 

QUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

ANALYTE I 

I 
rthyl brnrrnr  20.1 i 19.7 98.2%; 19.0 94.4% 1 

THEOR iDATE 7/23/92 i DATE 7/24/92 
KREC i KREC ........................................ R P . ~  ....... ;P-~-F ..................... ~ E P  .................... 

rthrnol 41 .Si 33.9 eO.S%i 29.5 70.3% 

Isopropanol 32.23 27.5 es.4ni 28.8 82.8% 
DMS 33.5; 32.0 Ss.59b: 30.3 90.5Y- 

bromodlchloromothrnr 29.7 ; 29.4 99.0%; 28.2 88.0% 

rwtonr  33.5 i 33.0 98.4%; 30.7 91.4% I 
brnsrnr 27.5: 28.3 102.8%; 30.3 110.0% 

DMDS 27.3i 28.6 97.3%: 25.3 92.5% 
tolurnr 23.2; 22.2 95.79cI 21.2 91.5% 

m-rnrnr 20.1 ; 19.7 98.4%; 19.1 95.1V- 
o-xylrnr 20.2; 19.7 97.8Kj 18.8 92.2Vo 
cumenr 17.7: 17.3 98.0%; 18.3 91.9% 1 
alpha-pinrnr 15.4: 15.4 99.4%; 14.4 93.5% 
brtr-pinanr 15.5i 13.8 89.2%; 13.1 84.7% 
3-cvrnr 15.5 i 14.7 94.396: 13.8 88.9% I 

1s R :  1.s 3 es 5%: 1A A Ql 3%- 

1 -2. PROPANE RESPONSE 

BEFORE 38.0: 33.7 93.6%: 32.8 91.1% 
KREC THEOR i KAEC i ......... ................................................................................................... 

I 
I 
I 
I 
I 
I 

AFTER 38.03 32.8 91.1v.i 32.3 

7/24/92 
3. METHANOL LINE RErnvEw 

7/23/92 
ffi LINE KREC iffi LINE KREC ............................................................................................................ 

iNA 
i NA 

BEFORE NA 
AFTER NA 

4. LINE BLANK 

BEFORE NA iNA 
I--------------FILE REF-------. ........................................................................................................ 

AFTER NA iNA 
NA = Not rpplicablr for bag srmplrs. 
* On- uamplr (IBSl) run on Chrnnol A - for QC srr NCQCFT 

5.2 - 2 



SOURCE IO-BSWBN 

QUALI-TY CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION 

ANALYTE LO MED HI CORR 
COEFF ...._.. _ _ _ _ _  ___.....______.____ ee.5 _...___ PP-T __..... ~ t ? m  ..________ _ _ _ _  ..___..._______ ___. _.. 

7/23)92 - 
hydrogen sulfidr 2.2 3.2 8.2 0.9998 
methyl rnr ruptm 2.0 2.9 7.8 0.9998 
dirnrthyl sulfidr 2.8 4.1 10.8 0.9999 
urbon disumdr 0.9 1.3 3.3 0.9999 
dirnrthyl dlrulfidr 1.2 1.8 4.6 0.9999 

I 
1 
1 ’  
I 
I 
I 
I 
I 
I 
I 
1 
1 
It 
0 
c 
I 
1 
I 

7/24/92 
hydrogen rulfidr 
rnrthyl rnr- 
dimethyl rulfidr 
carbon disulfldr 
dlrnrthyl disulfide 

2.9 4.5 
2.7 4.2 
3.7 5.8 
1.2 1.8 
1 .e 2.5 

8.3 0.9987 
7.7 0.gscn 

10.7 0.9997 
3.4 0.9998 
4.8 0.9993 

* Cdibrrtion from 7/21/92 was Ghrckrd and umrd . 

5.2 - 3 
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BROWN STOCK WASHER - PROCESS OPERATING CONDITIONS 

niii: INLAND-OWGE Source: 8" BROWN STOCK WASHER HOOD VENT 
source: IO-BSWBHV Date: JULY 23, 1992 
FIN: P-BSWB EPN: 17 CIN: 

INPUT DATA Unit Run 1 Run 2 Run 3 Average 
- 

Beginning Time 1230 
Measured Parameter 

Wood Species HW or SW SW 
Pulp Flow TPD ADT/day 800 
Shower Water Source I 

Shower Water Flow Rate GPU 575 
Shower Water Temperature degree P 176 
vat Temperature degree F 163 

HEATED nILL WATER FROU BLACK 
LIQUOR EXCHANGE 

BROWN STOCK WASHER - PROCESS OPERATING CONDITIONS 

niir: INLAND-ORANGE 
source: IO-BSWBHV 
FIN: P-BSWB 

Source: E" BROWN STOCK WASHER HOOD VENT 
Date: JULY 24,1992 
EPN: 17 CIN: 

Average INPUT DATA Unit Run 1 Run 2 Run 3 

Beginning Time 638 
Ueaeured Parameter 

wood specie0 HW or SW SW 
Pulp Flow TPD ADTfday 800 
Shower Water Source . 
Shower Water Flow Rate GPU . 600 
Shower Water Temperature degree P 164 
Vat Temperature degree P 163 

HEATED nILL WATER FROU BLACK 
LIQUOR EXCHRNGB 

See Section 4 .4  for process schematic drawing. 

Page 1 5 .3  - 1 29-Sep-92 
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SECTION 6 

NCG SYSTEM AT LIME KILN 

(IO-NCGLK) 

Section 6.1 Emission Test Results - VOC 

Section 6.2 Quality Control Results 

Section 6.3 Process Operating Data 
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SECTION 6 
NCC SYSTEM AT LIME KILN 

(IO-NCCLK) 

The NCG System at the Lime Kiln was tested on two different days for volatile o r g d c  
compounds by Methods 16 and 18. Bag samples were collected over a short period of time 
(approximately ten minutes) and analyzed without dilution. 

Volatil e Ornanic Cornbounds (M16 a nd Ml8) 

Table 6.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 6.1 is a tabulation of the data. The volumetric flow was measured during 
sampling using a pitot tube. Hydrogen sulfide and carbon disulfide concentrations wen below 
the listed detection limits. Methyl mercaptan, dimethyl sulfide and dimethyl disulfide were 
analyzed by Method 18 due to the high Concentrations of these compounds. Of the nmaining 
target compounds, methanol and alpha- and beta-pinene were detected as well as various 
unspecified terpenes. Cumene was detected in all runs at levels near the detection limit. 

VOC Oudtv Control R m l 4  

The VOC quality control data are tabulated in Section 6.2. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summary in the section referenced. 

Process D ~ J C ~ D  tion and Om rating Conditiorrg 

Section 6.3 includes the process. operating data 89 recorded and provided by mill 
personnel. 

6 - 1  
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TABLE 6.1 SUMMARY OF VOC RESULTS 

Some: NO3 System at Lime Kiln. 
Test D m :  7/13/92 7/21/92 

‘IN: Note I a C-36, C-28, C-29 EPN 11 

Vduwtric Plow Dmta 
- MIN w w  - DL 

Hydrogen sulfide 
carbon &Id* 

Melhawl 0.1 
M e w  0.1 
Emaaol 0.1 
ACnoDe 0. I 
2-Fmpml 0.1 
Dimetbyl sulfide 0.1 
Z-ButaWae ND ND ND 0.1 
chloroform ND ND ND 0.1 
Be- ND m ND 0.1 
BromodichloromethDc ND ND ND 0.1 
Dimetbyl disulMe 0.1 
Tolum ND ND ND 0.1 

Method 18 Data, I s h  

ND ND ND 0.1 
ND ND ND 0.1 
ND ND ND 0.1 

0.1 
0.1 
0. I 

ND ND 0.1 

6 - 2  
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Section 6.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND-ORANGE Source: NCG System at L i m  Kiln FIN: Note a 
Sourcecode: IO-NCGLK Dnte: 7/15/92 EPN: I 1  CIN: C-36.28.29 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginniq Time 1900 2000 2045 

Flow Data 
Stack Temperahm, "F 
Moisture Conteat. 96 
Oxygen Concatdon,  96 
Cnrbon Dioxide Concentration. 96 
Volumetric Flow Rate. 110-3 A C M  

76 
3.2 

20.8 
0.0 
0.5 

76 
3.2 

20. E 
0.0 
0.5 

Volumetric Flow Rate. x10-3 DSCFM 0.4 0.4 

Process Owrating Cooditiom 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

Pmiiuctiin c ate. ADT h l p m r  64.2 64.2 64.2 64.2 

Method 16 Data 
Hydmgw sulfide 

Concentration. ppmvd 0.9 1.8 1.4 1.4 
Emission Rate, Ibihr 0.1 * 0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 
Emission Rate. lblhr 

Concatration. ppmvd 
Emission Rnte. Iblhr 

Concatration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, Ibihr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concatration. ppmvd 187. I 229.3 180.4 198.9 
Emission Rate, I b k  0.4 0.5 0.4 0.4 

Concatration. ppmvd 11679.3 11752. I 11654.5 11695.3 
Methyl mercaptan 

Emission Rate. I b k  38.9 39. I 38.8 38.9 

Concentration, ppmvd 13.6 8.3 * 8.3 7.3 
Emission Rate, Iblhr 0.1 0.1 * 0.1 * 0.1 * 

Ethanol 

AeetolE 
Concentration. ppmvd 12.9 13.3 13.0 13. I 
Emission Rate. lblhr 0.1 * 0.1 * 0.1 * 0.1 * 

Concentration, ppmvd 8.3 * 8.3 * 8.3 * 8.3 * 
Emission Rate, lblhr 0.1 * 0.1 * 0.1 0.1 * 

2-Ropaaol 

7 



EMISSION TEST RESULTS - VOC I 
I 

Mill: INLAND - ORANGE Source: NCG System at Lime Kiln FIN: Note a 
source Code: IO-NCGLK Date: 7/15/92 EPN: 11 CIN: C-36.28.29 

Run 1 Run 2 Run 3 Average 

885.3 I Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Bromodichloromethanc 
Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b k  

Terpenes (Umpecifid) 

2-Butano1~ 

Chloroform 

Benzene 

Dimethyl disulfide 

Tolwae 

Ethyl benzen 

m-, pXylme 

o-Xylene 

CUmene 

dpha-pEWne 

beta-PEWne 

J-CPren 

893.7 
3.8 

8.3 * 
0.1 *, 

16.5 * 
0.1 * 

8.3 * 
0.1 

16.5 * 
0.2 

25.3 
0.2 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

10.5 
0.1 * 

890.5 
8.4 

375.3 
3.5 

8.3 * 
0.1 * 

871.3 
3.7 

8.3 
0.1 

16.5 * 
0.1 * 

8.3 * 
0.1 

16.5 * 
0.2 

154.1 
1.0 

8.3 * 
0.1 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

934.8 
8.8 

348.7 
3.3 

8.3 
0.1 

131.5 

89 1 .O 
3.8 

8.3 * 
0.1 * 

16.5 
0.1 * 

8.3 * 
0.1 * 

16.5 * 
0.2 * 

68.7 
0.4 

8.3 * 
0.1 

8.3 * 
0.1 * 

8.3 
0.1 * 

8.3 * 
0.1 * 

13.2 
0.1 

960.6 
9.1 

353.8 
3.3 

8.3 
0.1 * 

124.5 

3.8 8.3 * 1 
16.5 O'I * * I 
0.1 

8.3 I 
16.5 * I 

8.3 * I 
8.3 * 1 
8.3 * 1 
8.3 * I 
9.3 1 

928.7 8.8 I 
359.3 3.4 I 

0.1 * * I 

0.1 * 

0.2 

82.7 1 
0.5 

. 0.1 

0.1 * 

0.1 * 

0.1 * 

0.1 

Emission Rate, i b h  1 .o 1.2 1.2 1. I 

I 
Om or ~ I C  vduu we10 leu  th.0 Ihc dncstion limit. 6.1 - 2 Fagell of 16 ElNffiLK.XLS 1/18/91 
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EMISSION TEST RESULTS - VOC 
Mill: LNLAND-ORANGE Source: NCG System at Lime Ki4 FIN: Note 8 

Sourcecode: IO-NCGLK Date: 7115192 EPN: 1 1  CIN: C-36,28.29 

Run I Run 2 Run 3 Averape 

PCJrm- 
Concentration, ppmvd 8.3 * 8.3 8.3 8.3 * 
Emission Rate. b h  0.1 * 0.1 * 0.1 * 0.1 * 

K n o w  as Carbon 

Unknomaascprbon 

Sum M18 as Carbon, lblhr 16.9 17.4 17.5 17.3 

Concentration. ppmvd 20302.8 20814.8 20949.5 20689.0 

Concentmion, ppmvd 35.8 60.1 46.4 47.7 

Unknown Compounds 96 of Total 0.2% 0.3% 0.2% 0.2% 

Method 2SA Data 
Total Eydrofprbom 

Concentration, ppmvd as C 
Emission Rate. I b h  as C 

COMMENTS : 

M18 dctcstion limit far cO.5 ia C8 ppm and for C 1.0 ia C 16 ppm 
due to range change. 



EMISSION TEST RESULTS - VOC I 
I CIN: C-36.28.29 

Mill: INLAND-ORANGE Source: NCG System at Lime Kiln FIN: 
&,-Code: IO-NCGLK Date: 7/21192 EPN: 11 

I 
E 

Oxygen Concencrption, 46 21.0 21.0 1 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1030 1 I50 1400 
Flow Data 

Stack Temperature, 'F 97 97 
Moisture Contmt, !? 6.4 6 4  

Carbon Dioxide Concu~crption, !? 0.0 0.0 
Volumetric Flow Rate. x10-3 ACFM o s  n 5  .. 

0.4 I VolumStric Flow Rate. ~10.3 DSCFM 0.4 

Process Operating Conditions 
Production Rate. ADT h l p k  66.7 

Method 16 Data 
Hydrogen sulfide 

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, l b k  

Methyl mereaptan 

Dimethyl suicide 

Carbon disulfide 

Dimethyl disumde 

Method 18 Data 
Methsnol 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, I b k  

Methyl mercaptan 

Ethsnol 

AeelolDt 

2-Ropanol 

6.0 
0.1 * 

0.5 * 
0.1 * 

200.3 
0.4 

13310.8 
43.2 

8.5 * 
0.1 * 

9. I 
0.1 * 

66.7 66.7 

4.5 5.5 
0.1 * 0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

269. I 163.7 
0;6 0.4 

15478.4 12048.0 
50.3 39. I 

8.5 * 8.5 * 
0.1 * 0.1 * 

12.0 8.5 * 
0.1 * 0.1 * 

66'7 I 
5.3 
0.1 * 1 

I 
0.5 * 

I 
211.0 0.5 . 1 

I 13612.4 
44.2 

15.6 10.7 c&centration, ppmvd 11.8 12.7 
Emission Rate, I b k  0.1 * 0.1 * 0.1 * 0.1 I 

I 
I R p 6 o f  16 E1NCOU.XLS 1121:U3 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: NCG System at Lime Kiln FIN: Note a 
S o u m  &de: IO-NCGLK Date: 7121192 EPN: 11 CIN: C-36.28.29 

~ ~~ ~~ 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rw, l b h  

Concentration, ppmvd 
Emission Rate, lblhr 

Bromodiehlommethane 
Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate. lblhr 

2-Butanone 

Chlomfnm 

&Meae 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pxylene 

0-Xylene 

CUmClK 

alpha-pineae 

beta-Pinene 

3-careoe 

T e m m  (Umwcifid 

861.4 
3.6 

8.5 * 
0.1 * 

17.1 
0.1 * 

8.5 * 
0.1 * 

17.1 * 
0.2 * 

45.6 
0.3 

8.5 
0.1 * 

8.5 * 
0.1 * 

8.5 * 
0.1 

8.5 
0.1 * 

8.5 
0.1 * 

878.6 
8. I 

371.3 
3.4 

8.5 * 
0.1 * 

Concentration, ppmvd 108.1 

969.0 
4.1 

8.5 * 
0.1 * 

17.1 * 
0.1 * 

8.5 * 
0.1 * 

17.1 
0.2 * 

52.1 
0.3 

8.5 * 
0.1 * 

8.5 * 
0.1 

8.5 * 
0.1 

8.5 * 
0.1 * 

8.5 * 
0.1 * 

945.8 
8.7 

389.6 
3.6 

8.5 * 
0.1 * 

110.6 

682.1 
2.9 

8.5 * 
0.1 

17.1 
0.1 * 

8.5 * 
0.1 

17.1 * 
0.2 * 

56.5 
0.4 

8.5 * 
0.1 * 

8.5 * 
0.1 * 

8.5 * 
0.1 * 

8.5 
0.1 * 

8.5 
0.1 * 

942.7 
8.7 

360.3 
3.3 

8.5 * 
0.1 * 

161.3 

837.7 
3.5 

8.5 * 
0.1 * 

17.1 * 
0.1 * 

8.5 * 
0.1 * 

17.1 * 
0.2 * 

51.6 
0.3 

8.5 * 
0.1 * 

8.5 
0.1 * 

8.5 * 
0.1 f 

8.5 * 
0.1 * 

8.5 * 
0.1 * 

922.4 
8.5 

373.7 
3.4 

8.5 
0.1 

126.7 
Emission Rate, lblhr 1.0 1.0 1.5 1.2 

On or man vl lvci  wcm leu tb.m tbo detection limit. 
6 .1  - 5 Pap0 7 of 16 EINCOU(.XLF 1118193 



EMISSION TEST RESULTS - VOC I 
I 
I 

Mill: INLAND - ORANGE Source: NCG System at Lime Lln FIN: Note a 
source code: 1O-NCGI-K Date: 7121192 EPN: I 1  CIN: C-36.28,29 

Run I Run 2 Run 3 Average 

P C P W  
Concentration, ppmvd 8.5 * 8.5 * 8.5 8.5 * 
Emission Rnts. Iblhr 0.1 * 0.1 * 0.1 * 

Conwtration, ppmvd 19830.7 21765.2 19801.7 20465.8 O'I  * 1 K n o w  m Carbon 

Unknowm as Carbon 
Concentration. ppmvd 94.4 294.3 91.0 

Sum M18 m Carbon, Ib/hr 16.2 17.9 16.2 16.8 
Unknom Compounds % of Total 0.5 % 1.3% 0.5% 0.8% 

Method 2SA Data m 
Total Hydnnnr&rrs I 

Concentration. ppmvd as C 
Emission Rate. lblhr as C I 

COMMENTS : 

M18dc(cdionLimitfor <0.5ia <8ppmandfor <l.OiS <16ppm 
due to range change. 

Rgo 8of  I6 E1NCGLK.XL.S 1118193 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. 

Section 6.2 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summanzed on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been conccted 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile org& compounds by EPA 
Method 18. ?he following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdmcarbon (THC) bv M25A 

Calibration was performed using cemfied propane concmuatim (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent enur is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A was performed by introducing propane in nitrogen eom a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured CO~CentratiOnS is 
pmented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ommic Comoonnds bv M18 

The calibration curvc was verified by analyzing a check standard containing a number of 
compounds. ?he pacent recovery WBS calculated based on the theoretical concentration. The 
retention times of the compounds were verified fxm the check standard. 

A line study was performed by inaoducmg methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovay. The gas chromatograph was allowed to NU for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

A calibration curve was prepared from three standards generated from gravknetrkally 
certified permeation devices. The concenuation of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tcdlar bag at 
the probe tip and then dinctly to the GC. The ratio of the two measured concentrations is 
presented as the percent rrcovery. 

l \ m ~ ~ ~ U L U W a C  6.2  - 1 
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SOURCE IO-NCGLK 

QUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 81 
ANALYTE THEOR :DATE 711 5/92 i DATE 
__..._____-_.__.__-___._______________.. PPrn _._____ iPPE -._____.____....__.__ KREC ;M?F : .._.__..__._..._____ KREC 

amtono 33.5; 23.3 69.5%i 33.1 98.6% 1 
bonzeno 27.5 ; 29.5 107.3%; 31.1 
bromodich loromethano 29.7; 26.6 

ethanol 41.9; 18.8 44.9%; 35.3 84.2% 

isopropanol 32.21 29.8 82.7Vo; 28.9 89.8% 
DMS 33.5 ; _- 32.1 95.9% 

27.4 92.0% I 89.3Vo; 
26.0 95.0% DMDS 27.3 j -_ 

toluenr 23.2 i 21.8 94.1 %; 22.6 97.6% 

m-xyleno 20.1 i 19.9 99.4Yoj 20.0 99.7% 
ethyl bonzone 20.1 ; 19.0 94.756; 19.9 99.1% 1 

3-carono 15.5; 22.7 145.8%: 14.8 95.40, I 

I 

o-xylen- 20.2 i 19.0 94.1Vo; 20.0 sa.s-/o 
cumenr 17.7; 16.7 94.4% ; 17.3 97.8% 1 
beta-pineno 15.5; 15.3 98.3%[ 14.7 94.6% 
alpha-pinone 15.4; 15.5 100.3%; 15.2 98.4% 

p-cymeno 15.8; 13.2 83.7%: 15.2 96.8% 

2. PROPANE RESPONSE 
............................................................................................................. THEOR KREC XREC 

AFTER 36.0:' 31.1 
BEFORE 36.0 j 32.3 89.7%; 34.8 98.1 O/o 

7/21 192 
3. M€I%ANOL LINE RECOVERY 

----------....-*--.--.-----.--.----...-.--....*--.-.---------------.-----.-...- QC LINE KREC IQC LINE KREC 
7/15/92 

BEFORE NA i NA 

I 
I 
I 

AFTER NA j NA 

4. LINE BLANK 
- - --..- .. -.- --------.--.-.. '. ----- ---_. 
BEFORE NA i NA 
AFTER NA i NA 

L-------------- FILE REF -_--__---__-_- ..._______. . _ _  _ _  - - ___. __. ___........_-...._._ 1 ...._._________ -. . -. -. 

NA = Not Applicablo for bag samples 

' Not prrformrd 

6 .2  - 2 
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SOURCE IO-NCQLK 

Q U M l l y  CONTROL SUMMARY 
METHOD 1 8  

1 .  CALIBRATION 

ANAL-€ LO MED HI CORR 
COEFF ea!? -...... J?P.!!? .-..... Pfim -__..._..____..-____..--- -.....-. . _ _  

7/18/92 * 
hydrogon rulfldo 1 .I 4.3 10.8 0.9~87 
mothyl morcaptan 1 .e 3.a 8.8 - 0 . g ~ ~  

carbon dirulfido 0.7 1 . 7  4.3 o.mae 
dlmothyl dlrulfido 0.9 2.4 5.9 0 . 9 9 ~  

dimothyl sulfide 2.2 5.5 13.7 0.8999 

7/24/92 
hydrogon rulfido 
mothyl mercaptan 
dimothyl sultide 
carbon dlsuffldr 
dimothyl diaulfido 

2.9 4.5 8.3 0.9087 
2.7 4.2 7.7 0.ma;l 
3.7 5.8 10.7 0.9-7 
1 . 2  1 .a 3.4 0.8988 
1 .e 2.5 4.8 o.9ese 

* Calibration from 7/15/92 chocked and used  

6.2 - 3 



I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I .  
I 
I 
I 
I 
I 

. 
,-..,? < 

Seaion 6.3 Process Operatins Data 

P 



P 
I 
It 
I 
I' 
I 
I 
E 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
11 

NCG INCINEBBTI ON SY S m  

The non-condensable gas incineration system had two components 
that operated independent of each other, the upper explosive limit 
system (UEL) and the lower explosive limit system ( L E L ) .  The UEL 
system was of a traditional nature, picking up the uncondensed gases 
from the multiple-effect evaporators, the combined condensate storage 
tank and the turpentine recovery system on the blow gases from the two 
continuous Kamyr digesters operated on softwood. The evaporators were 
a six ( 6 )  body set, rated at 1 0 , 7 4 0  gpm liquor discharge at fifty ( 5 0 )  
percent solids. The design steam feed rate was 1 4 8 , 5 0 0  pounds per hour 
at sixty-five ( 6 5 )  psig. 

The LEL system consists of the vent off the pressurization of the 
Chemiwasher and the vent off the Chemiwasher filtrate tank. These 
combined gases pass through a cold water condenser prior to 
incineration in the lime kiln. 

ReDresentative Process Conditions 

Digester production (ADT/day): "A" dig. ItBl8 dig. 
7 / 1 5 / 9 2  950  590  
7 / 2 1 / 9 2  950  650  

Sultidity ('b by weight): 

Cook Temperature (Deg F): 

Cook Pressure (psig): 

Kappa Mumber: 

7 / 1 5 / 9 2  28 .4  213.4 
7 / 2 1 / 9 2  3 1 . 3  31 .3  

7 / 1 5 / 9 2  306 308 
7 / 2 1 / 9 2  313 313 

7 / 1 5 / 9 2  1 6 0  150 
7 / 2 1 / 9 2  1 6 0  160 

7 / 1 5 / 9 2  104 82 
7 / 2 1 / 9 2  9 7  97 

Kappa Number Measured at: 

Evaporator Rate (Lb. BLS/hr): 7 / 1 3 / 9 2  213 ,236  

88Att refiner and llB1* ref iner 

7 / 1 4 / 9 2  196 ,898  
7 / 2 1 / 9 2  178,537 

6.3 - 1 



TOTAL UPPER EXPLOSIVE LIMIT 

NON-CONDENSABLE GAS COLLECTION SYSTEM AT LIME KILN 

July 15, 1992 

July 21, 1992 

PRODUCTION RATE 

64.2 ADT of Kraft PulplHr 

66.7 ADT of Kraft PulplHr 

6.3 - 2 
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SECTION 7 

NCG BLOW HEAT RECOVERY VENT 

(IO-NCGBHR) 

Section 7.1 Emission Test Results - VOC 

Section 7.2 Quality Control Results 

Section 7.3 Frocess Operating Data 



C 
I, 
1 
I 
c 
I 
1: 
1 
I' 
E 
1, 
c 

u 
t 
I 

SECTION 7 
NCCBLOWHEATRECOVERYVENT 

(IO-NCCBHR) 

The NCO Blow Heat Recovery Vent was tested on two different days for volatile 
organic compounds by Methods 16 and 18. Bag samples wen collected and analyzed without 
dilution. 

Table 7.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 7.1 is a tabulation of the data The volumetric flow was measured during 
sampling with a pitot  be. Hydrogen sulfide and carbon disulfide wen detected at levels 
below the listed detection limits by Method 16. Methyl mercaptan at approximately 35 Ib/hr, 
dimethyl sulfide at 3 Ib/hr and dimethyl disulfide at 0.4 Ib/hr were analyzed by Method 18. 
Methanol, acetone and alpha- and beta-pinene were identified in one or more m at emission 
rates greater than 0.1 Ib/hr. 

VOC Oualitv Control Results 

The VOC quality control data arc tabulated in Section 7.2. An explanation of the data 
is included in the section. Quality control results for other parameters arc included with the 
data summary in the section refennced. 

Process Des crbtbn and om ratinn Conditiom 

Process data werc not submitted. A description of the NCO collection system was 
provided. 

7 -  1 



TABLE 7.1 SUMMARY OF VOC RESULTS 

Mill: INLAND-ORANGE 
S o u ~ ~ C o d c :  IO-NCOBHR 

S w r a :  NCO Blow Hut Recovery Vent 
Tat Dates: 7/15/92 7/21/92 

;IN: Note b CIN: C-21. C-36. C-28. C-29 EPN 11 

Volumetric Flow Data 
Stack Temperntme, O F  
Volumeaic plow Rare X I @  Dsm 

Roductioa Rate 
Method 16 Data, @lbr 

Hydrogen d d e  

Mechrnol 
Methyl =nW= 
Emand 
AIXtOlr 
2-Ropsnol 
Dimethyl Ldide 
2-h-  
c b l O l 8 h  ND ND ND 0.1 
Bemmc ND ND ND 0.1 
BrOmodichlorowQnc ND ND ND 0.1 
Dimemy1 disnlfldc 0. I 
Toluene 0. I 
Ethyl be- ND ND ND 0.1 
m-. p X y k  ND ND ND 0. l 
*xylene ND ND ND 0.1 
clrmcnc 0.1 
alphp- 0. I 
beta-F%tcm 0.1 
3-calwm ND ND "D 0.1 
Tupaa(U+d) 0.1 
PQ=Q 0. I 

Method 16 Phr Mahod 18D.b 
Ul c. Ib/hr 

7 - 2  
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: NCG Blow H e i t  Recovery Vent FIN: Note b 
Source Code: IO-NCGBHR Date: 7/15/92 EPN: I 1  C1N:CZI .36.28.29 

~~~ __ 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time I900 2000 2045 

3.3 
0.1 * 

1.5 
0.1 * 

2.6 
0.1 * 

Flow Data 
Stack Temperature. "F 78 78 
Moisture Content. $6 3.2 ' 3.2 
Oxygen Concentration, % 20.8 20.8 
Carbon Dioxide Concentration. $6 0.0 0.0 
Volumetric Flow Rate, ~10.3 ACFM 0.3 0.3 
Volumetric Flow Rate. x10-3 DSCFM 0.3 0.3 

Production Rata, tons/hr 

Hydrogen sulfide 

Process Operating Conditions 

Method 16 Data 

Concentration. ppmvd 2.6 2.7 0.9 2. I 
Emission Rate. Ih/hr 0.1 * 0.1 * 0.1 * 0.1 * 

Concentration, ppmvd 
Emission Rate. l h h r  

Concentration, ppmvd 
Emission Rate. I h h r  

Concentration. ppinvd 2.9 
Emission Rate, Ih/hr 0.1 * 

Concentration. ppmvd 
Emission Rate, lhlhr 

Methyl mercaptan 

Dimethyl sulfide 

Carhon disulfide 

Dimethyl disullide 

Method 18 Data 
Methanol 

Concentration, ppmvd 223.5 268.6 223. I 238.4 
Emission Rate, Ih/hr 0.3 0.4 0.3 0.4 

Concentration. ppmvd 15223.3 11410. I 15289.3 13974.2 
Emission Rate. I h h r  35. I 26.3 35.2 32.2 

Concentration, ppmvd 8.3 * 8.3. 8.3 8.3 * 

Methyl mercaptan 

Ethanol 

Emission Rata, l h h r  0.1 * 0.1 * 0.1 * 0.1 * 
Acetone 

Concentration. ppmvd 9.8 8.3 * 9.6 1.9 
Emission Rate. lhlhr 0.1 * 0.1 * ' 0.1 * 0.1 

2-Propanol 
9.9 
0.1 7 

Concentration, ppmvd 12.9 8.3 * 12.6 
Emission Rate. Ihhr 0.1 * 0.1 * 0.1 * 



EMISSION TEST RESULTS - VOC 1 
I 
I 

Mill: INLAND -ORANGE Source: NCG Blow Heat Recovery Vent FIN: Note b 
source Code: IO-NCGBHR Date: 7/15/92 EPN: I I  CIN:C21.36,28.29 

Run I Run 2 Run 3 Average 

1078.4 
Dimethyl sulfide 

Concentration. ppmvd 
Emission Rate. Ihlhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration, ppmvd 
Emission Rate. lhlhr 

Bromodichlorrimet hiine 
Concentration. ppinvd 
Emission Rate. Ih/hr 

Concentration. ppmvd 
Emission Rate, Ih/hr 

Concentration. ppmvd 
Emission Rate, Ihlhr 

Concentration. ppmvd 
Emission Rate. Ih/hr 

Concentration, ppmvd 
Emission Rate, Ihhr 

Concentration, ppmvd 
Emission Rate, I h h r  

Concentration, ppinvd 
mission Rate. Ih/hr 

Concentration, ppmvd 
Emission Rate, I bh r  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. Ih/hr 

2-Butannne 

Chlorofom 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

o-Xylene 

Cumene 

E ’ .’ 

nlphu-Pinene 

beta-Pinene 

3-Curene 

Terpenes (Unspecified) 

1174.0 
3.5 

8.3 * 
0.1 

16.5 * 
0.1 * 

8.3 * 
0.1 * 

16.5 * 
0.1 * 

37.7 
0.2 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

8.3 * 
0.1 

8.3 * 
0.1 * 

917.9 
6.0 

365.5 
2.4 

8.3 * 
0.1 * 

882.4 
2.6 

8.3 * 
0.1 

16.5 * 
0.1 * 

8.3 * 
0.1 * 

16.5 * 
0.1 * 

139.2 
0.6 

8.3 * 
0.1 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

1099.5 
7.2 

453.4 
3.0 

8.3 * 
0.1 * 

196.3 

1178.8 
3.5 

8.3 
0.1 * 

16.5 * 
0.1 * 

8.3 * 
0.1 * 

16.5 * 
0.1 * 

62.1 
0.3 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

8.3 * 
0.1 * 

8.3 
0.1 

8.3 
0.1 * 

1129.2 
7.4 

448.5 
2.9 

8.3 * 
0.1 

151.1 

8.3 

16.5 O’I * * ‘I 
8.3 * 
0.1 * ~. 

16.5 * I 
0.1 * 

79.6 I 
0.4 

8.3 * I 
0.1 * 

8.3 * 1 
0.1 * 

8.3 I 

8.3 * I 

422s 2 8  I 

0.1 * 

8.3 * 
0.1 

0.1 

1048.9 
6.8 

0.1 , 
Concentration. nnmvd 96.5 

1.0 
. .. 

Emission Rate. lhlhr 0.6 1.3 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: NCG Blow Heat Recovery Vent FIN: Note b 
Source Code: IO-NCGBHR Dxte: 7/15/92 EPN: I I  C1N:CZI .36.28.29 

~ 

Run I Run 2 Run 3 Average 

pCymene 
Concentration. ppmvd 8.3 * 8.3 * 8.3 * 8.3 * 
Emission Rate. th/hr 0.1 * 0.1 * 0.1 * 0.1 * 

Known5 us Cwhnn 
Concentration, ppmvd 2 159 I .4 23048. I 24883.6 23174.4 

Unknown5 us Carhnn 
Concentration. ppmvd 228.2 89.5 122.2 146.6 

Sum MI8 ps Carhnn, Ih/hr 12.6 13.3 14.4 13.4 
Unknown Cnmpnunds % nf Total 1.0% 0.4% 0.5% 0.6% 

Total Hydrowrrhnns 
Method 25A Data 

Concentration. ppmvd as C 
Emission Rate, Ih/hr as C 

COMMENTS : 

M I 8  detection limit fur < O S  is < 8  pptn nnd for < 1.0 is < 16 1qxn 
for 7/15 daw due tci nnpr cliange. 

M I 8  detectinn limit (run I )  h,r < O S  is < 16 ppin and 
for < 1.0 is <32 ppm ftw 7/21 d u ~ :  tn nnge change. 

Detection limits (run 2 and 3) Ior < O S  are < 8  ppin and 
for < 1.0 are < 16 ppin fur 7/21 Juc IO nngr r1i:inge. 



EMISSION TEST RESULTS - VOC 
MIII: INLAND - ORANGE Source. NCG Blow Heat Recovery Vent FIN: Note b 

I I  CIN:C2I .36.28,29 Code: IO-NCGBHR Ddte 1/21/92 EPN: 

Run I Run 2 Run 3 Average ' I  
I 

IO4 B 
Carbon Dioxide Concentration. % 0.0 0.0 1 

- 1  

CALCULATED RESULTS 
Beginning Time 1040 1200 1400 

Flow Data 
Stack Tampen!ure. "F 104 
Moisture Content. 46 7.4 7.4 
Oxygen Concentration. 46 21.0 21.0 

Volumetric Flow Rate. x 10'3 ACFM 0.4 0 4  
Volumetric Flow Rate. x 10.3 DSCFM 0.3 0.3 

Process Operating Coiiditions 
Production Rate. tonslhr 

5.0 
0.1 * 

3.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

Method 16 Data 
Hydrogen sulfide 

Concentration. ppinvd 2.9 
Einission Rate. Ih/hr 

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration. ppmvd 0.5 * 
Emission Rate. lhlhr 0.1 

Concentration, ppinvd 
Emission Rate. lhlhr 

O ' I  * 1 
I 
I 
I 
I 

0.4 I 
36.5 1 
O'I * I 
O.I * I 

Methyl mercaptan 

Dimethyl sulfide 

Cilrhnn disulfide 

Dimethyl disulfide 

Method 18 Data 
Methiinol 

Concentration. ppmvd 302.1 200.9 224.4 242.4 
Einirsion Rate, Ihlhr 0.5 0.3 0.4 

Concenlration. ppmvd 16027.0 14603.2 14894.7 15175.0 
Methyl nierr;ipt;in 

Emission Rate. lblhr 38.6 35.2 35.9 

Concentration, ppmvd 17.3 * 8.6 * 8.6 * 11.5 * 
Emission Rate, Ih/hr 0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 17.3 * 8.6 * 8.6 * 11.5 * 
Emission Rate. lhlhr 0.1 * 0.1 * 0.1 * 

Emission Rate, Ih/hr 0.1 * 0.1 * 0.1 * 

Ethuniil 

Acetnne 

2-Rnp;rnol 
Concentration. ppmvd 17.3 * 15.0 15.7 13.1 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND -ORANGE Source: NCG Blow Heat Recovery Vent FIN: Note h 
Sou= Code: IO-NCGBHR Date: 7121192 EPN: 11 C1N:CZI ,36,28.29 

~ ~ 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, lhlhr 

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration, ppmvd 
Emission Rate, Ih/hr 

Concentration. ppmvd 
Emission Rate. lhlhr 

Bromndichlnrorneth:ine 
Concentration, ppmvd 
Emission Rate. lhlhr 

Concentration, ppmvd 
Emission Rate, Ih/hr 

Concentration. ppmvd 
Emission Rate, Ih/lir 

Concentration. ppmvd 
Emission Rate. Ih/hr 

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration, ppmvd 
Emission Rate. lhlhr 

Concentration, ppmvd 
Emission Rate. l hh r  

Concentration, ppmvd 
Emission Rate. Ihhr 

Concentration, ppmvd 
Emission Rate. Ihhr  

Concentration. ppmvd 
Emission Rate, lhlhr 

Terpenes (Unspecified) 
Concentration. mmvd 

2-Buhnnne 

Chlornfnnn 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl hen7ane 

m-, p-Xylene 

o-Xylene 

Cumene 

nlphn-Pinene, 

betu-Pinene 

3-Curme 

1018.4 
3.2 

17.3 * 
0.1 

34.6 
0.2 * 

17.3 * 
0.1 * 

34.6 * 
0.3 * 

143.4 
0.7 

17.3 * 
0.1 * 

17.3 * 
0.1 * 

17.3 * 
0.1 * 

17.3 
0.1 * 

17.3 * 
0.1 * 

1059.2 
7.2 

409.4 
2.8 

17.3 * 
0.1 * 

230.3 

822.5 
2.6 

8.6 * 
0.1 * 

17.3 * 
0.1 * 

8.6 
0.1 * 

17.3 * 
0.1 * 

52.3 
0.2 

8.6 * 
0.1 * 

8.6 
0.1 * 

8.6 * 
0.1 

8.6 * 
0.1 * 

8.6 * 
0.1 * 

787.5 
5.4 

346.7 
2.4 

8.6 * 
0.1 * 

104.0 

888.2 
2.8 

8.6 * 
0.1 * 

17.3 * 
0.1 

8.6 
0.1 

17.3 * 
0.1 * 

46.9 
0.2 

8.6 * 
0.1 * 

8.6 * 
0.1 * 

8.6 * 
0.1 * 

8.6 * 
0.1 * 

8.6 * 
0.1 

1076.0 
7.3 

441.6 
3. I 

8.6 * 
0.1 * 

192.9 

909.7 
2.8 

11.5 * 
0.1 * 

23.0 * 
0.1 * 

11.5 
0.1 * 

23.0 
0.2 * 

80.8 
0.4 

11.5 
0.1 * 

11.5 * 
0.1 * 

11.5 * 
0.1 * 

11.5 * 
0.1 * 

11.5 * 
0.1 * 

974.2 
6.6 

401.2 
2.1 

11.5 * 
0.1 

175.7 . .. 
Emission Rate. lhlhr I .6 0.7 1.3 I .2 

F& 

One or niwc V~IUCL were less I h m  Ihc Jekclion liwil. 7 . 1  - 5 Page7 of 16 EINCOBHR.XLS 12/15/92 



EMISSION TEST RESULTS - VOC 
Mill: INLAND -ORANGE Source: NCG Blow Heat Recovery Vent FIN: Note b 
Source Code: IO-NCGBHR Date: 7/21/92 EPN: I I  CIN:CZ1.36,28,29 I 

I 
O'I * I 

Run I Run 2 Run 3 Average 

p-Cymene 
Conienlmtion. ppmvd 17.3 * 8.6 8.6 11.5 * 
Emission Rate, lhlhr 0.1 * 0.1 0.1 * 

Concenfrafion. ppmvd 24415.1 19419.2 23689.2 22528.0 
Knownu iis Cerhnn 

Unknowns as Carhnn 

Sum hllU us Curhnn, lhlhr 14.8 11.8 14.4 13.7 
Concentration. ppntvd 180.2 239.5 217.4 212.4 8 

~~ 

Unknnwn Cnmpiiiinds 56 ol' Total 0.7 5% 1.2% 0.9 !% 1.0% 

Method 2JA Data m 
Total Hydroeurhow 

Concentration. ppinvd as C 

I 

I Emission Rate, Ih/hr as C 

COMMENTS : 

M18 detection limit for <0.5 is < 8  ppm and h r  < 1.0 is < 16 p p n  
for 7/15 data due lo range change. 

MI8 defection limit (run I )  fnr <O.S is < 16 ppm and 
for < 1.0 is < 3 1  p l m  fix 7/21 due in range change. 

Detection limits (nin 2 and 3) for < O S  are < 8  pptn and 
for < 1.0 are < 16 ppin h,r 7/21 due to nngr changc. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
1 
1 
1 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 

QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before. 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should intevmt the 
emission data in light of the emission quaIity control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method ZA, and spciatcd volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdroesrbon ClXC) bv MZSA 

Calibration was performed using certified propane conccnuationa (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the conccmradon of 
each standard. 'Ihe percent error is the percent of span for the analyzer. The cornlation 
coefficient IS pnsmted even though it is somewhat meaningless with so few data points. 

A line studv was performed by i n d u c i n g   prop^^ in nitrogen &om a Tedlar bag at the 
probe tip and then dirrnty to the analyzer. 'Ihe ratio of the two measured c o n c m d o n s  is 
presented as a pment recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonsaate the cleanliness as a nitrogen blank. 

Volatile Ornanic Comma ads bv Mla 

The Cali- WBS verified by d y z i n g  a check standard containing a number of 
compounds. The perccm recovery was calculated based on the theoretical concenpBfion. The 
retention times of the compounds we= verified hm tht check standard 

A line study was paformed by imroducing metbnnol in air from a Tedlar bag at the probe 
tip and then direnly to the GC. The ratio of the two measured concendons  is pnsented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonsnate a line blank. 

Total Redaced Sulfur bv M l e  

A calibration curve was prepared from thne standards generated from gravimeuidy 
certified permeation devices. The concentration of each standard was recalculated from the 
Calibration to evaluate the linearity of the curve. 

A line s ~ d v  was performed by i n d u c i n g  hydrogen sulfde in air from a Tedlar bag at 
the probe tip and then dirrnty to the GC. e he ratio of the two measured concentrations is 
prcsemcd as the pemm recovery. 



I 
I 
b SOURCE tO-NCQBHR 

QUALITY CONTROL SUMMARY 
M€IWOD 18 

1. CHECK STANDARD 

ANALYTE THEOR ;DATE 711 5/92 i DATE 7/21/92 
........................................ RRrn ... .-&e?! .................... XREC .: ppm..-. ................ XREC 
ethanol 41 .Si 29.8 70.9%; 35.3 84 2% 
a w n 0  33.5 i 33.8 100.2%; 33.1 98.6% 
Isopropanol 32.2 i 28.8 89.1%; 28.9 69.8% 

i 32.1 95.9% 
27.8 lOl.O%i 31.1 113.0% benzono 27.5; 

bromodlchloromethmo 29.7 ; 29.9 100.7%; 27.4 92.0% 
DMDS 27.3i -- 28.0 95.0% 
toluono 23.2; 21.3 91 .ax! 22.8 97.8Yo 

DMS 33.5; -- 

18.7 92.8%; 19.9 99.1w athyl bonzono 20.1 ; 
m-xylono 20.1 ; 18.7 93.1%; 20.0 99.70.. 
o-xyleno 20.2; 18.4 91.496; 20.0 98.9% 

alpha-plnono 15.4i 14.9 98.8%; 15.2 98.4OA 
14.8 s 4 . 3 ~ ;  14.7 94.8% bota-pinono 15.5; 
23.1 148.5%: 14.8 95.4% 3 u r r n r  15.51 

pcymono 15.8; 14.2 90.294 15.2 98.8% 

2. PROPANE RESPONSE 

cumrno 17.7; 18.8 93.1%: 17.3 97.8% 

a 
I 
I 
I 
I 
I 
I 
I 

AFTER 38.0; 33.8 

7/21/92 I 5. M€IWA"ANL LINE RECOVERY 

........ ................................................................................................... QC UNE %REC iQC UNE XREC 
711 5/92 

BEFORE NA iNA 
AFTER NA i NA 

I 
I 

4. LINE BUNK 

BEFORE NA 
L-------------mLE REF----------- .................................................................................. 1 ...................... 

;NA 
AFTER NA i N A  

NA = Not rppllublr for bag umplor 

1 . 2  - 2 
I 
I 
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IO-NCQBHR SOURCE 

QUALITY CONTROL SUMMARY 
METHOD le 

1 .  CALIBRATION 

ANAL-€ LO MED HI CORR 

hydrogrn suifido 1 .7 4.3 10.8 O.SS87 

dlmothyl suifidr 2.2 5.5 13.7 0.- 
mothy( morcaptan 1.6 3.8 9.8 0.- 

cuban disulfldo 0.7 1.7 4.3 o.saaa 
d I mothy1 d Isulfido 0.9 2.4 5.9 0.9998 

7/24/92 
hydrogon sulfido 
momyl mor- 
dimethyl sulfide 
urbon disulfldo 
dimothyl dlsulfldr 

2.9 4.5 8.3 O.DD87 
2.7 4.2 7.7 0 . m 2  
3.7 5.8 10.7 0.9997 
1.2 1 .a 3.4 0.9998 
1 .e 2.5 4.6 0.9993 

9 Calibration from 711 5/S2 chocked and used 

7 .2  - 3 
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Section 7.3 Process Operatins Data 
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ROB-COBDERSABLE GAS COLLECTIOR STSTEH 

The non-condensable gas  system had two components that opera ted  independent of 
each o t h e r ,  the upper explosive l i m i t  s y s t e m  (UEL) and the lower explosive 
limit s y s t e m  (LEL). The UEL sys t em was of a t r a d i t i o n a l  nature, picking up 
t h e  uncondens'ed gases from the mul t ip le -ef fec t  evaporators ,  t h e  combined con- 
densate s to rage  tank and t h e  tu rpen t ine  recovery system on t h e  blow gasses  
from t h e  two continuous Kamyr d i g e s t e r s  operated on softwood. The evaporators  
were a s i x  (6) body set, r a t e d  a t  10.740 gpm l i q u o r  d ischarge  a t  f i f t y  (50 )  
percent  s o l i d s .  The design steam feed rate was 148,500 pounds pe r  hour a t  
s ix ty- f ive  (65) psig.  

The LEL system c o n s i s t s  of the vent  o f f  the p res su r i za t ion  of t h e  Chemiwasher 
and t h e  vent o f f  t h e  Chemiwasher f i l t r a t e  tank. These combined gases  p a s s  
through a cold water condenser p r i o r  t o  i n c i n e r a t i o n  i n  t h e  lime k i l n .  

7 .3  - 1 



UNIT PROCESS DESCRIPTION 

CONTINUOUS DIGESTERS 

The mill uses two continuous Kamyr digesters, each rated to 
produce 1,000 tonsfday of softwood pulp. The digesters-include 
built-in diffusion washers. I1At1 digester typically feeds the 
Chemiwasher and supplies the base sheet of the finished linerboard 
product. 'IBt1 digester typically feeds ItBll washer line and then 
becomes the top sheet of the finished product. Both digesters 
feature bottom washing with black liquor from the brown stock 
washers fed counterflow in the bottom of the digesters. 
Information on process parameters is provided below. 

wood species pulped: Southern Pine (softwood) 

Production rate (ADT/D): "A" diaester llBlr diaester 
7/15/92 950 590 
7j21j92 

Active alkali (% '/w): 

Sulfidity (% "/or): 7 / 151 92 
7/21/92 

Cooking temperature ("PI :7/15 192 
7/21/92 

Digester pressure (psig):7/15/92 
7 / 21 / 92 

Kappa no. of pulp: 7 /  15 / 92 
7 1211 92 

Chip feed rate (bdt chips/day): 
7 / 15/92 
7 / 21/92 

Liquor feed rate (GPH): 7/15/92 
7 121192 

7.3 - la  

950 

0.056 

28.4 
31.3 

306 
3 13 

150 
160 

103.6 
96.7 

1,337 
1,383 

347 
363 

650 

308 
3 13 

160 
160 

82.0 
96.7 

1,004 
1,091 

247 
263 
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SECTION 8 
NCC MULTI-EFFECT EVAPORATOR HOTWELL VENT 

(IO-NCGEHV) 

The NCO Multi-Effect Evaporator Hotwell Vent WBS tested on thm different days for 
volatile organic compounds by Methods 16 and 18. Bag samples wen collected and analyzed 
with an approximate dilution factor of 40 on 7/13/92. No dilution WBS needed on 7/14/92 and 
1/21/92. 

Volatile Ornank Commuods (M 16 and M18) 

Table 8.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 8.1 is a tabulation of the data. 7he volumetric flow was measured during 
sampling with a pitot tube. No reduced sulfur compounds were found at levels above the 
listed detection limit. No 
explanation CM be found for inconsistent pinene emission rates. 

VOC Oualitv Cont rol Results 

Methanol, alpha- and beta-pinene wen detected in all runs. 

The VOC quality control data are tabulated in Section 8.2. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summary in the section referenced. 

Process DescriDtion and ODeratinn conditions 

Process data were not submitted. A description of the NCG collection system was 
provided. 

I : \ r P I B C O l r n  
(Ll WWC 19 J a y  I593 8 - 1  
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TABLE 8.1 SUMMARY OF VOC RESULTS 

Mill: I ” D - O R A N O E  
SouraCOde: IO-NWWV 

Soume: NCO Multi-E&~t EV~~:HO~WCII Vel* 
Test Dates: 7/13/92 7/14/92 7f21/92 

.- ... ._ . . . . . - __ 
Stack Ternpmtmc. O F  9l 1la . 104 
Volumetric Flow Rae. 110‘ DSCFM 0.3 0.3 0.3 

Method 16 Data, Ibhr 
Hydrogen &de 
Memy1 wlcaptaa 
Dimethyl sulfide 
carbo0 disulede 

EthMOl 
ACUOrr 
2-Ropaaol 
2-Butawae 
Chlomfom 
Be- 
B ~ o d i e h l ~ c h a o e  ND ND ND 0. l 
Tolume ND ND ND 0.1 
Ebyl benzene ND ND ND 0.1 
m-, pXykDe ND ND ND 0.1 
0-Xylene 
CUWDC 

alplln-pinne 
beca-Plnene 
3-carrac 

UoLnowar a C, lbmD 
sum of compouaas s c, b b  

-Not Dctectcd 
DLdktectim Limit 

a - 2  
1:- u w p  
(LJ wwc (RJ SUO 19 1993 
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Section 8.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND-ORANGE Sou=: NCG Multi-Effect Evap. Hohuell Vent FIN: Note c 
Source M e :  IO-NCGEHV Date: 7/13/92 EPN: 11 CIN: C-36.28.29 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginnine Time 1420 1535 1603 
Flow Data 

Stack Teempcratun, "F 
Moisture Content. % 
Oxygem Concentration. 5% 
cerboa Dioxide Concentration. % 
Volumetric Flow Rate. x10-3 ACFM 

I12 
9.3 
21.0 
0.0 
0.4 

112 
9.3 
21.0 
0.0 
0.4 

VolumStric Flow Rate, xI0-3 DSCFM 0.3 0.3 
Process Operating Conditions 

ProductiOn W. G n s h  

Hydrogen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rata. lblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Methgl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methaaol 

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rw. I b k  

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Methyl macaptan 

Ethanol 

Aeetoc 

2.Ropaad 

20.1 * 
0.1 * 

20.1 * 
0.1 * 

20.1 * 
0.1 * 

20.1 * 
0.1 

20.1 * 
0.1 * 

353. I 
0.5 

22.2 * 
0.1 * 

20.1 * 
0.1 * 

20.1 * 
0.1 * 

20.1 * 
0.1 * 

20.1 * 
0.1 * 

20.1 * 
0.1 * 

824.0 
1.3 

22.2 * 
0.1 * 

22.2 * - 22.2 * 
0.1 * 0.1 * 

20.1 * 
0.1 * 

20.1 * 
0.1 * 

20.1 * 
0.1 

20.1 * 
0.1 * 

20.1 * 
0.1 * 

963.3 
I .5 

22.2 * 
0.1 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

20.1 * 
0.1 * 

20.1 * 
0.1 * 

20.1 * 
0.1 * 

20.1 * 
0.1 

20.1 * 
0.1 * 

713.5 
1.1 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

Concentration. ppmvd 22.2 * 22.2 * 
Emission Race, lblhr 0.1 * 0.1 * ... 

me 2 of 16 EINCGEHV.XL5 12116lPZ 8 . 1  - 1 
Oac or mom values were leu Ih.Il the detection limit. 



EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: NCG Multi-Effect Evap. Hotwell Vent FIN: Note c 
Sourcn Code: IO-NCGEHV Date: 7/13/92 EPN: I 1  CIN: C-36.28.29 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, lbibr 

Concentration, ppmvd 
Emission Rats. lbibr 

Concentration, ppmvd 
Emission Rote, I b h  

Bmmodiehlommethane 
Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rats, l b h  

Concentration. ppmvd 
Emission Rats. I b h  

Concentration. ppmvd 
Emission Rats, Ibibr 

Concentration, ppmvd 
Emission Rote, Ibibr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rats. I b k  

Concentration. ppmvd 
Emission Rate, I b b  

Concentratim, ppud 
Emission Rato. I b k  

Concentration. ppmvd 
Emission Rate. lbibr 

Concentration. wmvd 

2-Bu-m 

Chlomfnrm 

Bennac 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

rn-, pXylene 

0-Xylene 

CUUlCZit 

alphS-PiDWE 

beg-pinenc 

J-carac 

Terpenep W w e d W  

22.2 * 
0.1 * 

44.3 * 
0.3 * 

22.2 * 
0.1 * 

44.3 * 
0.4 * 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

115.5 
0.8 

74.5 
0.5 

22.2 * 
0.1 * 

38.6 

22.2 * 
0.1 * 

44.3 * 
0.3 * 

22.2 * 
0.1 * 

44.3 * 
0.4 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

22.2 * 
0.1 

72.0 
0.5 

34.0 
0.2 

22.2 
0.1 * 

22.2 

22.2 * 
0.1 * 

44.3 
0.3 * 

22.2 * 
0.1 * 

44.3 * 
0.4 * 

22.2 * 
0.1 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

94.6 
0.6 

45.8 
0.3 

22.2 * 
0.1 * 

34.5 

22.2 * 
0.1 * 

44.3 
0.3 * 

22.2 * 
0.1 * 

44.3 * 
0.4 * 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

22.2 * 
0.1 * 

22.2 * 
0.1 

22.2 * 
0.1 * 

94.0 
0.6 

51.4 
0.3 

22.2 9 

0.1 

28. I 
Emission Rate,-Iblhr 0.3 0.1 0.2 0.2 

or mon vduu wen kn h o  Iho detection l i d .  8.1 - 2 hgm 3 of 16 EINCOEHV.XLS 1211619? 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND-ORANGE Sou&: NCG Multi-Effect Evap. Hohuell Vmt FIN: Note c 
SourceCode: IO-NCGEHV Date: 7/13/92 EPN: 1 1  CM: C-36.28.29 

Run 1 Run 2 Run 3 Average 

Pcpl- 
Concentration, ppmvd 22.2 22.2 * 22.2 * 22.2 * 
Emission Rate, I b k  0.1 * 0.1 * 0.1 * 0.1 * 

Kmrrms as Carbon 
' Coaceatration, ppmvd 2345.4 1780.8 2184.3 2103.5 
unlmowrrp Bs cnrbon 

Conceatratioo. ppmvd 0.0 0.0 0.0 0.0 
Sum M18 as Carbon, l b h  1.4 1.0 1.3 I .2 
Unknown Cunpocmds % of Total 0.0% 0.0% 0.0% 0.0% 

Method 25A Data 
Total Hympearbolrs 

Concentration. ppmvd as C 2703.4 2260.2 2481.8 2481.8 
Emission Rate, Ib/hr as C 1.6 1.3 1.4 1.4 

COMMENTS : 

M18 data for day 1 had detection h i l l  of <ZO.1 for <O.S ppm 
and <40.2 for 1.0 ppm. dus to dilution factor. 

One 01 WID vdwi wycm IC" lhin Ibe detection limit. 8.1 - 3 hge4  of 16 EINCGEHV.Xp 12116192 



EMISSION TEST RESULTS - VOC 
Mill: INLAND-ORANGE Source: NCG Multi-Effect Evap. Hotwell Vent FIN: Note c 
source code: IO-NCGEW Date: 7/14/92 EPN: I 1  CIN: C-36,28.29 

~ 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Lhginning Time 1318 1814 1814 
Flow Data 

Stack Temperature. "F 
Moisture Content, % 
Oxygea Concmtration. % 
Carbon Dioxide Concentration, % 
Volumetric Flow Rate, x10'3 ACFM 

91 
6.0 

21.0 
0.0 
0.4 

91 
6.0 

21.0 
0.0 
0.4 

Volumetric Flow Rata, x10-3 DSCFM 0.3 0.3 
mess Operating Conditioas 

Production  ate. tonsnu 

Hydmgen sultide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rata, lblhr 

Conwntntioo, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Methyl mercaptao 

Dimethyl sulfide 

cprbon disulfide 

Dimethyl disulfide 

Method I8 Data 
Methpnol 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rata, lb/k 

Commtntioa. ppmvd 
Emission Rate. l b h  

Concentncioa, ppmvd 
Emission Rate, l b h  

Co~centratiOa. DDmVd 

Methyl mercaptan 

Ethaad 

Acetom 

2 - h &  

0.9 
0.1 * 

15.7 
0.1 * 

5.1 
0.1 * 

0.5 * 
0.1 * 

22.6 
0. I 

301.5 
0.5 

2.2 
0.1 * 

8.9 
0.1 * 

0.5 * 
Emission I&, iilhr 0.1 * ... ~. 

0.9 
0.1 * 

I .2 
0.1 * 

0.9 
0.1 * 

0.5 * 
0.1 * 

2.3 
0.1 * 

382.3 
0.6 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.9 
0.1 9 

16.7 
0.1 * 

6.2 
0.1 * 

0.5 * 
0.1 

27.9 
0.1 

348.6 
0.6 

2.8 
0.1 

12.2 
0.1 * 

0.5 * 
0.1 * 

0.9 
0.1 * 

11.2 
0.1 * 

4. I 
0.1 * 

0.5 * 
0.1 * 

17.6 
0. I 

344. I 
0.6 

1.8 
0.1 * 

7. I 
0.1 

0.5 * 
0.1 * 
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EMISSION TEST RESULTS - VOC 
Mill: I ” D - O R A N G E  Source: NCG Multi-Effect Evap. Hotwell Vent FIN: Note c 

11 CIN: C-36.28.29 Source m e :  IQNCGEHV Date: 7/14/92 EPN: 

Run I Run 2 Run 3 Average 

Dimetbyl sulfide 
Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rnte, I b h  

Concatration. ppmvd 
Emission Rnte. lblhr 

Concatration, ppmvd 
Emission Rate. lblhr 

BrOmodiehlommetbane 
Concentration, ppmvd 
Emission Rate, l b k  

Concatration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentntioo, ppmvd 
Emission Rnte. I b k  

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rnte, I b 5  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppawd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, l b k  

2-Butpnon 

Chlmfonn 

Benaaw 

Dimetbyr disulfide 

Toluene 

Ethyl beauene 

rn-, pxylene 

0-Xylene 

Clrmm 

dpb-pinene 

beta-Pinene 

3carrne 

Terpem ( U m d d  

0.5 
0.1 * 

3.9 
0.1 * 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.7 
0.1 * 

101.1 
0.7 

41.5 
0.3 

3.2 
0.1 * 

Concentration. nomvd 21.8 

0.5 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

1.1 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

11.1 
0.1 * 

5.4 
0.1 * 

0.5 * 
0.1 * 

4.6 

0.5 * 
0.1 * 

4.5 
0.1 * 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

1.1 
0.1 * 

105.4 
0.7 

49.4 
0.3 

1.1 
0.1 * 

16.3 

0.5 * 
0.1 * 

3.0 
0.1 * 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.7 
0.1 

72.5 
0.5 

32. I 
0.2 

1.5 
0.1 

14.2 . .. 
Emissioo Rnte, l b 5  0.2 0.1 0.1 0. I 

i 

8.1 - 5 ollo n mon values wcm Icu h n  Ihe detection limit. 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND-ORANGE Source: NCG Multi-Effect Evap. Hotwell Vent FIN: Note c 
Source Code: IO-NCGEHV Date: 7/14/92 EPN: 1 1  CIN: C-36.28,29 

Run I Run 2 Run 3 Average 

P-CYmm 
Concentration, ppmvd 0.9 0.5 * 0.5 * 0.5 
Ermssion Rate, I b h  0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 1840.6 477.0 1966.6 1428.1 

Concentration. ppmvd 5.6 19.4 20.9 

Knowm Bs Carbon 

Unknowm ~s Carbon 

Sum MI8 as Carbon, I b k  1 . 1  0.3 1.2 
Unknown Canpounds 8 of Total 0.3 % 3.9% 1.0% 1.8% 

Total Hydroearborrs 

15.3 0.9 I 
Method 25A Data 

Concentration, ppmvd as C 
Emission Rate, l b h  as C 

COMMENTS : 

M18 data for day I had detection limb of d O . 1  for <0.5 ppm 
and <40.2 for 1.0 ppm, due to dilution factor. 
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EMISSION TEST RESULTS - VOC 
Mil: --ORANGE Source: NCG Multi-Effect Evap. Hotwell Vent FIN: Note c 
Sourcscode: IO-NCGEHV Date: 7/21/92 EPN: 11 CIN: C-36,28,29 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Wmiq Time 1222 1320 1848 

Flow Data 
Stack Temperature, 'F 102 102 
Moisture Content, 46 6.9 6.9 
Oxygm Conceatrntion, 46 21.0 21.0 
Carbon Dioxide Concentration. 46 0.0 0.0 
Volumhic Flow Rate, x10-3 ACFM 0.4 0.4 
Volumhic Flow Rnte. x10'3 DSCFM 0.3 0.3 

Process Owratlna Conditiom 
ProductiOn RW, tons/hr 

Hydrogen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rnte, lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, lblhr 

Methyl memaptan 

Dime(byl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, lblhr 

Conwarration, pprnvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. oomvd 

Methyl merePptan 

Ethanol 

Aeeton  

2-Roppnol 

0.5 * 
0.1 * 

7.8 
0.1 * 

4.7 
0.1 * 

0.5 * 
0.1 * 

I .  I 
0.1 * 

303.3 
0.5 

2.3 
0.1 

2.4 
0.1 

0.5 * 

0.5 * 
0.1 * 

2.8 
0.1 

2.2 
0.1 * 

0.5 * 
0.1 * 

1 .o 
0.1 * 

276.6 
0.4 

1.9 
0.1 * 

I .4 
0.1 * 

0.5 * 

0.5 
0.1 * 

19.6 
0.1 * 

7.9 
0.1 

0.5 * 
0.1 * 

1.3 
0.1 * 

326.7 
0.5 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 

0.5 
0.1 * 

10. I 
0.1 * 

4.9 
0.1 * 

0.5 * 
0.1 

1.1 
0.1 * 

302.2 
0.5 

1.5 
0.1 * 

1.3 
0.1 * 

0.5 * 
Emission RW; *Ib/hr 0.1 * 0.1 * 0.1 * 0.1 * 

Olm n ~ O I D  vducm were IC- than m0 dncclim limit. 8.1 - 7 Page loaf 16 EINCGEHV.XLS 12116192 



EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: NCG Multi-Effect Evap. Hotwell Vent FIN Note c 
S o w  code: IO-NCGEHV Data: 7/21/92 EPN: I 1  CIN: C-36.28.29 - 

Run 1 Run 2 Run 3 Average 

Dhethyl Sulfide 
Concentration. ppmvd 
Emission Rate. Ibhr 

Conceotration. ppmvd 
Emission Rate.. Ibhr 

Concentration. ppmvd 
Emission Rata, Ibhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

BmnodiehlommeUlane 
Conceotration, ppmvd 
Emission Rate.. Ibhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Conceatrption. ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate. Ibhr 1 

2 - B ~ t a n o ~  

Chloroform 

Benaen 

Dimethyl disullide 

Tolueac 

Ethyl benzene 

m-, pxylene 

*Xylene 

CIlm- 

alpha-PiIltSH 
Conceatratioo. ppwrd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate, Ibhr 

T a w n e ~  (Urnweifid 

beta-Ffinem 

3-carene 

0.5 * 
0.1 * 

1.6 
0.1 * 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

5.2 
0.1 * 

227.0 
1.5 

83.7 
0.6 

2.1 
0.1 

. -  
Concentrptioo, ppmvd 89.2 

J.5 * 
~ U . i  * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

1.1 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

79.8 
0.5 

17.8 
0.1 

0.5 * 
0.1 * 

34.9 

0.5 
0.1 * 

1.1 * 
0.1 * 
0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

4.5 
0.1 * 

3.0 
0.1 * 

0.5 * 
0.1 * 

2.5 

0.5 * 
0.1 * 

0.9 
0.1 * 

0.5 * 
0.1 * 

1.1 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

1.9 
0.1 * 

103.8 
0.7 

34.8 
0.2 

0.9 
0.1 

42.2 
Emission Rate, Ibhr 0.6 0.2 0.1 * 0.3 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND-ORANGE Source: NCG Multi-Effect Evap. Howell Vent FIN: Note c 
SOUM Code: IO-NCGEHV Date: 1/21/92 EPN: 1 1  CIN: C-36.28.29 

~ ~~ ~ 

Run 1 Run 2 Run 3 Average 

P-CYm- 
Concentration. ppmvd 
Emission Rate. l b h  

Known3 as Carbon 
Concentralioo, ppmvd 

URhmnaraScarboa 
Concentration. ppmvd 

Sum M18 as Carbon. I b h  

2.0 1.3 0.5 * I .2 
0.1 0.1 * 0.1 * 0.1 * 

4129.4 1440.3 328.9 1966.2 

3.3 0.5 2.0 2.0 
2.5 0.9 0.2 1.2 

Unknown Canporn& 46 of Total 0.1 % 0.0% 0.6% 0.2% 
Method 2SA Data 

Total Hydrocprbarrs 
Concmtrntioo, ppmvd as C 

COMMENTS : 

Ml8dntaford.y 1 hadddsljonlimitsof <20.1 for <0.5ppm 
and C40.2 for 1 .O ppm, due to dilution factor. 

One n mwc v r l w  wem leu than h e  detection limit. 
8 . 1  - 9 
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Section 8.2 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected befon. 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or othu QC results. The reader should hterprrt the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method =A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarise the normal qualrty control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdroearbon (THC) bv M25A 

Calibration was performed using certified propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. IIIC percent error is the percent of span for the analyzer. The correlation 
coeffcient is pnsented even though it is somewhat meaningless with so few data points. 

A line studr was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concmtratiom is 
presented as a pucem recovery. ZUo grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonspate the cleanliness as a nitrogen blank. 

Volatile Omann: ’ Common& bv M18 

The calibration curve was verified by analyzing a check standard containing a number of 
compounds. The pcrca~ recovery was calculated based on the theoretical concentration. The 
retention times of the compound3 were veriiicd from the check standard. 

A line study was perfomred by introducing methanol in air fmm a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured conccrmations is presented as a 
percent recovery. The gas c h a t o g r a p h  was allowed to run for the duration of the analysis 
time. and the absence of peaks was used to demonstrate a line blank. 

Total Reduced S d f n  r bv M16 

A calibration curve was prepared from rhre standards generated from gravimetrically 
cerdfied permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the c w e .  

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and rhen directly to the GC. The ratio of the two measured concentrations is 
presented as the per ta t  ncovcly. 

8 . 2  - 1 
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SOURCE IO-NCGEHV 

QUALITY CONTROL SUMMARY 
METHOD 1 8  

1 .  CHECK STANDARD 

........................................ f?'p.m ....... ;e.e.?? .................... OAREC '! : .Pf?!? ................... *- %REC 

ANALME E 7/13/92 :DATE 711 4/92 . t ,  

ethanol 2.5; 0.2 8.0°/03 29.8 70.9% 
acetone 2.0; 0.7 34.2%; 33.6 100.2% 
isopropanol 1 . 9 :  0.9 47.1 % i  28.6 89.1 O/o 

bromodichloromethane 1.8: 1 .o 57.2%: 29.9 100.7% 
benzene 1.7; 0.0 o.o./,i 27.8 83.0% 

toluene 1.4; 1 . l  78.9%; 21.3 71.5% 

m-xylene 1.2: 1 . l  89.3%; 18.7 80.7% 

cumene 1 . 1  i 1.3 124.4Yoj 16.6 82.6% 

ethyl benzene 1.2: 1.8 148.4%; 18.7 68.2% 

o-xylene 1.2; 1 .o 85.1 Yo; 18.4 91 .7% 

alpha-pinene 0.9; 1 . 1  122.2%; 14.9 74 .O% 
beta-pinene 0.9; 1.0 108.1%; 14.6 02.7% 
3-carene 0.91 1.5 162.8%; 23.1 149.4% 
p-cymene 0.9; 0.8 81.3%; 14.2 91.7% 

2. PROPANE RESPONSE 
THEOR ! WREC ;***  %REC ............................................................................................................ 

BEFORE 94.23 84.6 89.8%; 27.0 75.0% 
AFTER 94.2; 81.5 86.5%; 34.3 95.3% 

7/14/92 
3. METHANOL LINE RECOVERY 

711 3892 
GC LINE V-REC ;GC LINE %REC ............................................................................................................ 

BEFORE NA j NA 
AFTER NA ; NA 

4:LlNE BUNK I-------------- FILE REF-- ------ ------ ................................................................................... -1. ..................... 
BEFORE NA i NA 
AFTER NA j NA 

NA = Not applicable for bag standards 
917-47-5 

** 917-47-3 
*"THEOR = 36ppm 
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SOURCE IO-NCOEW 

QUALITY mNTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

ANALYTE THEOR !DATE 7/21 /92 j - KREC i 
rthrnol 41.91 35.3 84.2Ki 
.................................... -...FEE. .... --;€?Em. .................... , .......................... 
rortonr 33.5: 33.1 98.8%: 
ieopropanol 32.2 j 28.9 89.8V-3 
DMS 33.Si 32.1 95.9%; 
brnt rnr  27.5: 31.1 113.0%; 
bromodlehloromothana 29.7 i 27.4 92.0%: 
DMDS 27.3: 28.0 95.0%; 
tolurnr 23.2: 22.6 97.6%: 
rthyl brnmno 20.1 j 19.9 99.lY.j 
m-xylrnr 20.1 j 20.0 99.7%: 
o-xylenr 20.23 20.0 98.9%; 

brta-plnrnr 15.5: 14.7 94.8%: 
3-rnr 15.53 14.8 95.4%: 
p-cymono 15.8i 15.2 96.6Ki 

cumonr 17.7 i 17.3 97.8%; 
alpha-plnono 15.4: 15.2 98.4%; 

2. PROPANE RESPONSE 
THEOR I KREC i 

BEFORE 36.0; 34.8 96.1 %; 
............................................................................................................ 
AFTER 36.0; 33.7 93.6%; 

3. METHANOL LINE RErnww 
7/21/92 

LINE KREC ! 
BEFORE NA ! 

............................................................................................................ QC 

AFTER NA 

4. LINE BLANK 

BEFORE NA 
AFTER NA 

NA = No( rppllcabla fur bag ormples 
* Onr rrmplr  (IBS3 ) run on Chrnnrl A - reo LW1 fur QC 

k------ FILE REF----- ................................................................ -c--- ............. -1 ...................... 

8.2 - 3 



SOURCE IO-NCDEHV 

QUALIlV CONTROL SUMMARY 
METHOD 18  

1. CALIBRATION I 

ANALICTE LO MED HI CORR 
__.___. --.------------ -..---.- .PP..r?) 

hydrogen sulfidr 2.0 3.7 8.2 0.9894 

dimethyl sulfidr 2.6 4.8 7.9 0.8995 

dimethyl dlrulfldr 1.1 2.1 3.4 0.9996 

WEFF - RJ?.!! ..... . . m m  ..____..__ ..__ _._.__....__ ____...... 
7/14/92 

methyl meruptan 1 .Q 3.5 5.7 0.9994 

urbon dirulfidr 0.8 1 .s 2.5 0.996Q 

7/24/92 
hydrogen sulfidr 
methyl mrruptrn  
dimethyl 8ulfldr 
carbon dlrulfldr 
dlmrthyl dlsulfido 

2.9 4.5 8.3 0.9987 
2.7 4.2 7.7 o.sae2 
3.7 5.8 10.7 0.99Q7 
1.2 1.8 3.4 0.9988 
1 .e 2.5 4.0 0.9993 

Calibration from 7/13/92 chockod and urod on 7/14/92 

8.2  - u 
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W T I P L E  -EFFECT EVAPORAT ORS 

The multiple-effect evaporators are a six body set numbered 
sequentially in the direction of steam/vapor flow. They were 
rated at 10,740 gpm liquor discharge at fifty percent solids. The 
design steam feed rate was 148,500 pounds per hour at 165 psig. 
The current configuration features split liquor feed to the fourth 
and fifth bodies with the fifth effect liquor progressing to the 
sixth effect prior to injection to the fourth effect. Fourth 
effect liquor then progresses sequentially to the third effect, 
soap skimming, first effect, then the second effect prior to 
discharge to heavy liquor storage. 

The steam condensate from the first effect is collected and 
returned to boiler feedwater make-up while the surface condenser 
condensate (from the sixth effect evaporation) is piped directly 
to effluent treatment. The condensate from the second through 
sixth effect bodies is collected as combined condensate and is the 
primary constituent of water used in pulp washing. 

well and from the combined condensate storage tank. 

pemesentative Process Conditions 

Non-condensable gases are collected from the evaporator hot 

Evaporator Rate (Lb. BLSfhr): 7/13/92 213,236 
7/14/92 196,aga 
7/21/92 178, 537 

8 . 3  - 1 
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SECTION 9 

NCG CHEMIWASHER FILTRATE TANK VENT 

(IO-NCGCFT, IO-NCGCHV) 

Section 9.1 Emission Test Results - VOC 

Section 9.2 Quality Control Results 

Section 9.3 Process Operating Conditions 
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SECTION 9 
NCG CHEMIWASHER FILTRATE TANK VENT 

(IO-NCCCFT, IO-NCGCW) 

The Combined NCG Chemiwasher Vent was tested on two different days for volatile 
organic compounds. Bag samples were coIIected and analyzed with a tenfold dilution. 

Volatile Oman ic Commands IM 16 and MI81 

Table 9.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 9.1 is a tabulation of the data. me volumetric flow was measured during 
sampling with a pitot tube. Hydrogen sulfide and carbon disulfide were not identified by 
Method 16. Concentrations of methyl mercaptan and dimethyl sulfide were detected by 
Method 18 on 7/23/92. Of the remaining target compounds, methanol and dpha- and beta- 
pinene concentrations were at signiticant levek. 

voc 0 uaUtv Control R esultg 

The VOC quality control data an tabulated in Section 9.2. An explanation of the data 
is included in the scctio~.. Quality control results for other parameters are included with the 
data summary in the section referenced. 

Process DeseriDthn and Owratinn Conditiom 

Section 9.3 includes the process operating data as recorded and provided by mill 
personnel. Process data were not given for alI run times. The data with the closest ~n time 
was used. 
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TABLE 9.1 SUMMARY OF VOC RESULTS 

Mill: INLAND-ORANGE Source: NCO Ckmiwasber Fiuaie TaoL Vent 
SOU~CC Code: IO-NcocPr TestDatcs: 7123192 7/24/92 
FU+ T-CWFLT CIN: C-36, C-29 EPN: 11 

Volumcblc Flow Data 

- 
EL 

Stack Temperatmc. O F  1ll  l20 116 
Volumehic Flow Rate. xl0' DSCPM 03 0.3 &3 

H y d r o p  SUlIide ND ND ND 0. I 
calboll dLsulfldc ND ND ND 0.1 

Method 18 Data, I b h  
Metha~ol 
Methyl me- 
EmaDol 
Acetone 
2-Ropanol 
Dimethyl slll5de 
2-Bulamnr 
chlorofom 
B e ~ ~ e a e  
Dimethyl did8de 

Toluene 
Ethyl knzem 
m-. pXykne 
o-Xykne 
cumeae 
Fdpha-PiIEUt 
beca-Pinene 
3-cmne 

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

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND ND ND 
.. . .. . . . .. . ... . 

. . . . . . . .. . 
ND ND ND 

0.1 
0.2 
0.1 
0.1 
0.1 
0.2 
0.1 
0.1 
0.1 
0.4 
0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 

~~ ~~ 0.1 

mwm a8 c. lblhr 0.1 
. .  0.1 Uokoowm ~ l l  C. l b b  . . . .. 

r 

Mcthbd 16 Flu Mabod 18 Data 

Sum of Compoutnis a C. lblhr 15.6 47.0 353 0.1 

NDPNol Detected 
DGDetcdim Limit 

9 - 2  
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Section 9.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: INLAh'D - ORANGE Source: NCG Chemiwasber Filtrate Tank Vent FIN: T-CWFLT 
Source Code: IO-NCGCFT Date 7/23/92 EPN: 11 CIN: C-36. C-29 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
BeginningTime . 1415 1515 1615 

Stack Temperaturn, "F 111 111 
Moisture Content, % 8.9 8.9 
Oxygca Concentcation, % 12.0 12.0 
carboa Dioxide Concentration, % 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 0.4 0.4 
Volumetric Flow Rate, ~ 1 0 ' 3  DSCFM 0.3 0.3 

Production Rate, ADT p u l p h  39.6 39.6 39.6 39.6 
Process Operating Conditions 

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 5.0 * 5.0 5.0 * 5.0 * 
Emission Rate, I b h  0.1 * 0.1 * 0.1 * 0.1 * 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Methyl mercaptan 

Dimethyl sdfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Metban01 

Concentration. ppmvd 272.3 242.4 197.4 237.4 
Emission Rate, I b h  0.4 0.4 0.3 0.4 

Concentration, ppmvd 87.8 * 1001.1 339.2 461.4 
Methyl mercaptan 

Emission Rate, I b h  0.2 * 2.3 0.8 1.1 

Concentration. ppmvd 87.8 * 87.8 * 87.8 * 87.8 * 
Emission Rate. I b h  0.2 0.2 * 0.2 * 0.2 * 

Concentration, ppmvd 87.8 87.8 * 87.8 * 87.8 * 
Emission Rate, I b h  0.2 * 0.2 * 0.2 * 0.2 * 

Concentration. ppmvd 87.8 87.8 * 87.8 * 87.8 * 

Ethanol 

AeetoIK 

2-Ropand 

Emission Rate, I b h  0.3 0.3 * 0.3 0.3 * 

5.0 * 
0.1 * 

5.0 * 
0.1 * 

5.0 * 
0.1 * 

5.0 * 
0.1 * 

on0 OI mom vdur. wem leu than the detection limit. 9.1 - 1 R p 2 o f 1 6  EINCGCFT.XLS 1211b/92 



EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: NCG Cbemiwasher Filtrate Tank Vent FIN: T-CWFLT 

11 CIN: C-36. C-29 Source Code: IO-NCGCFT Date: 7/23/92 EPN: 

i 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, lbihr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rats, I b k  

Bromodichloromethan 
Concentration. ppmvd 
Emission Rate. lbihr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, Ibihr 

Concentration, ppmvd 
Emission Rate, lbihr 

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rats. l b k  

Concentration, ppmvd 
Emission Rate, Ibihr 

Concentration, p p m d  
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate. I b h  

Conccamtion, ppmvd 

Z - B U W I K  

Chlomfonn 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pxylene 

0-Xylene 

ClrmenC 

d p h P - P i ~  

beta-pEnae 

J-CaIme 

T w - s W m W i  

87.8 * 
0.3 * 

87.8 * 
0.3 * 

175.6 * 
1.0 * 

87.8 * 
0.3 * 

175.6 * 
1.4 * 

87.8 * 
0.4 * 

87.8 * 
0.4 * 

87.8 * 
0.5 * 

87.8 * 
0.5 * 

87.8 * 
0.5 * 

87.8 * 
0.5 * 

4675.2 
30.9 

1505.8 
10.0 

87.8 * 
0.6 * 

325.8 

99.9 
0.3 

87.8 * 
0.3 * 

175.6 
1.0 * 

87.8 * 
0.3 * 

175.6 * 
1.4 * 

87.8 * 
0.4 * 

87.8 * 
0.4 * 

87.8 * 
0.5 * 

87.8 * 
0.5 * 

87.8 * 
0.5 * 

87.8 * 
0.5 * 

4770.0 
31.6 

1267.2 
8.4 

87.8 * 
0.6 * 

323.6 

87.8 * 
0.3 * 

87.8 * 
0.3 * 

175.6 * 
1.0 * 

87.8 * 
0.3 * 

175.6 * 
1.4 * 

87.8 * 
0.4 * 

87.8 * 
0.4 * 

87.8 
0.5 * 

87.8 * 
0.5 * 

87.8 * 
0.5 * 

87.8 * 
0.5 

3282.4 
21.7 

1050.5 
1.0 

87.8 * 
0.6 * 

252.9 
I .7 

62.6 
0.2 

87.8 * 
0.3 * 

175.6 * 
1.0 * 

87.8 
0.3 * 

175.6 * 
1.4 * 

87.8 * 
0.4 * 

87.8 * 
0.4 * 

87.8 * 
0.5 * 

87.8 * 
0.5 * 

87.8 * 
0.5 * 

87.8 * 
0.5 * 

4242.6 
28. I 

1274.5 
8.4 

87.8 * 
0.6 

300.8 
Emission Rate, I b k  2.2 2. I .. 2.0 

Olm OI nkw8 vdws w m  leu th.0 the detection limit. Page3 of 16 EINCUCFT.XLS 12/16/Q2 9.1 - 2 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND-ORANGE Source: NCG Cbemiwpsber F i l t e  Tank Vent FIN: T-CWFLT 
Source Code: IO-NCGCm Date: 7/23/92 EPN: 11 CIN: C-36. C-29 - -m 

Run I Run 2 Run 3 Avenge 

PcYm- 
Concentration, ppmvd 87.8 * 81.0 87.8 87.8 
Emission Rate, Iblhr 0.6 * 0.6 * 0.6 * 0.6 * 

K n o w  as Carbon 

unknown9 as Carbon 
Concentration, ppmvd 116.5 133.7 140.5 130.2 

Sum MI8 as Carbon, I b h  36.2 35.6 25.6 32.5 

Concentration, ppmvd 61936.9 60793.4 43702.2 55477.5 

Unlolown Compounds S of Total 0.2% 0.2% 0.3% 0.2% 

Total H y ~ i t m u h m  
Method 25A Data 

Concentration, ppmvd as C 
Emission Rnte. lblhr ps C 

COMMENTS : 

M I 6  ddDction Limit for <0.5 ia C 5  ppm due to dilution factor. 
M18 dcreaion limit for <O.S u <80 ppm and for < 1.0 is < 160 ppm 

due to dilution factor and range change. 



EMISSION TEST RESULTS - VOC 
Source code. IO-NCGCFT Date: 7/24/92 EPN: 11 CIN: C-36, C-29 
Mill: INLAND -ORANGE Sourw: NCG Chemiwasher Filt- Tank Vent FIN: T-CWFLT 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
~ 

Beginning Time 700 815 900 
Flow Data 

Stack Temperature, "F 120 120 
Moisture Content. 46 - 11.5 11.5 
Oxygw Concentration, 46 12.0 12.0 
Carbon Dioxide Concentration. 46 0.0 0.0 
Volunmtric Flow Rate, x W 3  ACFM 0.3 0.3 
Volumetric Flow Rate, x10-3 DSCFM 0.3 0.3 

~~ 

Process Operating Conditions 
Production Rate. ADT pulpk  

Hydmgm sullide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methawl 

Concentration, ppmvd 
Emission Rate, l b k  

Conmtration, ppmvd 
Emission W. I b k  

Methyl mereaptan 

E(haDd 
concmtrstion. ppmvd 
Emission Rate.. l b k  

Conmtration, ppmvd 
Emission Rate. l b k  

Concentration. ppmvd 

AU!tOlK! 

2-pmppnol 

39.6 

5.0 * 
0.1 * 

5.0 * 
0.1 * 

186.1 
0.3 

90.4 * 
0.2 * 

90.4 * 
0.2 * 

90.4 * 
0.2 * 

90.4 * 

39.6 

5.0 * 
0.1 * 

5.0 * 
0.1 * 

315.? 
0.4 

90.4 
0.2 * 

90.4 
0.2 * 

90.4 * 
0.2 * 

90.4 * 

39.6 

5.0 * 
0.1 * 

5.0 * 
0.1 * 

215.9 
0.4 

90.4 
0.2 * 

90.4 * 
0.2 

90.4 
0.2 * 

90.4 

39.6 

5.0 * 
0.1 * 

5.0 * 
0.1 * 

259.3 
0.4 

90.4 
0.2 

90.4 * 
0.2 

90.4 
0.2 

90.4 
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Emission Rats.-lbk 

9 . 1  - 4 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: NCG Chemiwsber Filtrate Tank Vent FIN: T-CWFLT 
Source code: IO-NCGCFT Date: 7/24/92 EPN: I 1  CIN: C-36, C-29 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Bm~odiehlomethan 
Concentration, ppmvd 
Emission Rate, I b h  

Concentredion. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Conceatratioo, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concentmtion. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 

Z - B ~ t n n o ~  

Chlorofom 

Benzene 

Dimethyl dinrllide 

Toluene 

Ethyl benzene 

m-, pXylene 

0-Xyleae 

CUmm 

P l p h a - P i i ~ ~ ~  

beta-PiW 

3-carene 

Terpenes (Umpecified) 

90.4 * 
0.2 

90.4 * 
0.3 * 

180.8 * 
0.9 * 

90.4 * 
0.3 * 

180.8 * 
1.3 * 

90.4 * 
0.4 

90.4 * 
0.4 * 

90.4 * 
0.4 * 

90.4 * 
0.4 

90.4 
0.4 * 

90.4 * 
0.5 * 

4154.2 
24.4 

1170.6 
6.9 

90.4 * 
0.5 * 

247.1 

90.4 * 
0.2 * 

90.4 * 
0.3 * 

180.8 * 
0.9 * 

90.4 * 
0.3 * 

180.8 * 
1.3 * 

90.4 * 
0.4 * 

90.4 * 
0.4 * 

90.4 * 
0.4 * 

90.4 
0.4 * 

90.4 * 
0.4 * 

90.4 * 
0.5 * 

5711.9 
33.6 

1838.2 
10.8 

90.4 
0.5 * 

471.8 

90.4 
0.2 * 

90.4 * 
0.3 * 

180.8 
0.9 * 

90.4 * 
0.3 * 

180.8 * 
1.3 * 

90.4 * 
0.4 * 

90.4 * 
0.4 * 

90.4 * 
0.4 * 

90.4 * 
0.4 * 

90.4 
0.4 * 

90.4 * 
0.5 

6781.2 
39.9 

2211.0 
13.0 

90.4 * 
0.5 * 

540.6 

90.4 * 
0.2 

90.4 * 
0.3 * 

180.8 * 
0.9 * 

90.4 
0.3 * 

180.8 * 
1.3 * 

90.4 
0.4 

90.4 
0.4 * 

90.4 * 
0.4 * 

90.4 * 
0.4 * 

90.4 * 
0.4 * 

90.4 * 
0.5 * 

5549.1 
32.6 

1739.9 
10.2 

90.4 * 
0.5 

419.8 
Emission Rate. ibh 1.5 2.8 3.2 2.5 

Orm w mor0 vdws wen ICP h the dccection limit. 9 . 1  - 5 h p r l  of 16 E1NCGCFT.XI.S 12116192 



EMISSION TEST RESULTS - VOC I 
I 
I 

Concentration, ppmvd 138.3 111.6 171.6 140.5 1 
I 

Mill: INLAND - ORANGE Source: NCG Chemiwasher Filtrate Tmk Vent FIN: T-CWFLT 
source Code: IO-NCGCFT Data: 7/24/92 EPN: I 1  CIN: C-36. C-29 

Run 1 Run 2 Run 3 Average 

P-CYme 
Concentration, ppmvd 90.4 * 90.4 * 90.4 * 90.4 * 
Emission Rate. lblhr 0.5 * 0.5 0.5 * 

O S  * 1 Knowm as Carbon 

Unknowm BS Carbon 

Sum MI8 as Carbon, Ibilu 27.5 39.6 47.0 38. I 

Concentration, ppmvd 52932.4 76237. I 90385.0 73184.8 

Unknowm Compounds % of Total 0.3% 0.1% 0.2% 0.2% 
Method ZSA Data 

Total Hydroearbow 
Concentration. ppmvd as C 
Emission Rate, I b h  as C 

COMMENTS : 

MI6 ddcction limit for <0.5 u < S  ppm due to dilution factor. 
MlSdc(cctionlimitlor<O.Sia <8Oppm andfor< l .Oia  <160ppm 

due to dilution factor and range change. 

. 
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Section 9.2 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error. sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data BTC summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv M25A 

Calibration was performed using cenifed propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration c w e  was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line studv was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then dirrctly to the analyzer. The ratio of the two measured concentrations is 
presented as a p e ~ ~ ~ t  recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Orpanic ComDonnds bv Ml& 

The calibration CUN e was verified by analyzing a check standard containing a number of 
compounds. The pemm recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was paformed by introducing methanol in air from a Tedar bag at the probe 
tip and then directly to the GC. The ratio of the two measued concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total R e d o d  S u h r  bv M16 

A calibratioxi curve was prepared from thm standards generated from gravimetrically 
certfied permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the lineamy of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then dinctly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

9.2 - 1 
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I SOURCE IO-NCGCFT 

IO-NCGCHV 

I QUALIM'CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD .~ 

ANALME THEOR ;DATE 7/23/92 i DATE 7/24/92 I 
ethanol 41 .Si 18.8 44.8% j 19.7 46.9% 
acbtone 33.5 ; 14.5 43.2%: 18.0 53.8% 1 

90.6OAi 27.8 86.5% isopropanol 32.2; 29.1 
DMS 33.5; 29.0 86.6%; 27.9 83.1% 
benzene 27.5; 25.0 90.9%/ 25.7 93.5% 1 
bromodichloromethane 29.7 j 24.9 83.890; 25.1 84.5% 
DMDS 27.3; 23.3 85.3%: 22.4 82.0% 

%REC : KREC _.__..._.____----.-._.__..___._._..--..- m m  ----... iP.e-F! _.________.._____._.. ;PPF .___.._..__.___...._ 

toluene 23.21 17.9 77.3%; 20.2 
ethyl benzene 20.1 ; 17.1 85.2% j 16.2 80.5% 
m-xylene 20.1 i 19.0 94.7%j 15.9 79.1% 
o-xylene 20.2: 17.5 86.9Voj 18.4 
cumena 17.7; 14.3 80.7Vo; 14.8 
alpha-pinene 15.4; 14.6 94.5wj 13.9 89.9% 

3-urenr 15.5; 13.4 88.3%; 11.8 

82.3% I 
beta-pinene 15.5: 14.2 91.7%; 13.5 

p-cymeno 15.8i 11.2 71.2%: 11.3 71.6% 

I 2. PROPANE RESPONSE 
----.- '-"-' - - - -  ............................................................................................ THEOR ; KREC ; %REC 
BEFORE 38.0; 34.3 95.3%; 35.5 98.6% 
AFTER 36.0; 35.5 98.6%: 34.8 96.7% 1 
3. M€rHANOL LINE RECOVERY 

7/24/92 7/23/92 

9.2 - 2 
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SOURCE IO-NrnCFr 

QUALITY CONTROL SUMMARY 
M€rHOD 16 

1. CALIBRATION 

ANAL-€ LO MED HI CORR 
-----__._. - ___. _ _ _ _  _____.______ e.e.5.. _ _  ---PP-E- _ _ _ _  - .PW. _._ .__ __. COEFF _ _ _  _ _ _  _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _  
hydrogrn sulfido 2.2 3.2 8.2 0.9998 
methyl morcaptan 2.0 2.9 7.8 0.9998 
dimethyl sulfide 2.8 4.1 10.8 0.9999 
carbon disulfide 0.9 1.3 3.3 0.9999 
dimethyl disulfide 1.2 1.8 4.8 0.9999 

7/23192 

7/24/92 
hydrogon sulfido 
methyl mercaptan 
dimethyl sulfide 
carbon disulfide 
dimethyl disulfido 

2.9 4.5 8.3 0.9987 
2.7 4.2 7.7 0.9992 
3.7 5.8 10.7 0.9997 
1.2 1.8 3.4 0.9998 
1 .e 2.5 4.8 0.9993 

* Calibration from 7/21/92 was checked and used . 

9.2 - 3 
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Seaion 9.3 Process Operating Conditions 
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CEEMIVASEBP 

The Chemiwasher was a f l a t  b e l t  pulp washer designed t o  wash 1,400 ADT per 
day. The des ign  wash water feed  rate vas 1.600 gpm of  evaporator  combined 
condensate t h a t  has  f r e s h  water make-up t o  maintain t h e  appropr i a t e  level i n  
the  s to rage  tank. 

The a i r  was pul led  from t h e  bottom of t h e  belt and r e i n j e c t d  on t h e  t o p  s i d e .  
A s l i p  stream was wasted t o  the LEL (lower explos ive  lidt) NCG system and 
combined with gases from t he  f i l t r a t e  tank p r i o r  t o  condensation and inc ine ra -  
t i o n  i n  t he  lime k i l n .  

LEL (CHEMIWASHER) NCC SYSTEM CONFIGURATION 
INLAND-ORANGE ORANGE, TMAS 

TO LIME KILN 
Fop INCINERATIOM 

FAN U 

9.3 - 1 
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INPUT DATA Unit Run 1 Run 2 Run 3 Average 1 

BROWN STOCK WASHER - PROCESS OPERATING CONDITIONS 

Mill: INLAND-ORANGE source: NCG CHEMIWASHER SYST 
Source: IO-NCGCFT Date: JULY 23,1992 
FIN: T-CWFLT EPN: 100 CIN: 

Beginning Time 1230 
Measured Parameter 

wood species HW o r  SW sw 
Pulp Flow TPD ADTIday 950 
Shower Water Source 
Shower Water Plow Rate GPW 900 
Shower Water Temperature degree F 159.0 
Vat Temperature degree P 163 

0.00 

1 0 
0.00 
0.0 
0.0 

0.000 li I * HEATED MILL WATER FROW BLACK 
LIQUOR EXCHANGE . 

I 

9.3 - 2 
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Mill: INLAND-ORANGE 
Source: IO-NCGCFT 
FIN: T-CWFLT 

source: NCG CHMIWASHER SYSTEM 
Date: JULY 24,1992 
EPN : 100 CIN: 

INPUT DATA Unit Run 1 Run 2 Run 3 

Beginning Time 638 
Measured Parameter 

Wood Species HW or SW sw 
Pulp Flow TPD ADT f day 950 
Shower Water Source * 
Shower Water Flow Rate GPM 1100 
Shower Water Temperature degree F 163 
Vat Temperature degree F 163 

* HEATED MILL WATER FROM BLACK 
LIQUOR EXCHANGE 

9.3 - 3 
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SECTION 10 

TALL OIL REACTOR SCRUBBER STACK 

(IO-TORV) 

Section 10.1 Emission Test Results - VOC 

Section 10.2 Quality Control Results 

Section 10.3 Process Operating Conditions 

I 
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SECTION 10 
TALL OIL REACTOR SCRUBBER STACK 

(IO-TORV) 

The Tall Oil Reactor Scrubber Stack was tested on thm different days for volatile 
organic compounds by Methods Z A ,  16, and 18. 

Total Hvdrocarbom (Mzs A) 

Figuns 10.1, 10.2. and 10.3 present the THC trends for the test periods on 7/13/92, 
7/14/92. and 7/22/92. A third test period was performed to better profde the cook using a 
different dilution. Differences in the mnd plots could be attributed to a variation in operating 
parameters. The valley on the trend plot for 7/14/92 at 1442 was attributed to a problem with 
the process. Total hydrocarbon levels on 7/22/92 wen approximately 30 percent of those on 
the other two days. No explanation can be given. 

Volatile O p k  C 0 m m d s  (MI6 and M l a  

Table 10.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 10.1 is a tabulation of the data. The volumetric flow was measured during 
sampling with a pitot tub. Hydrogen sulfide and dimethyl sulfide were detected by 
Method 16. Method 18 compounds identified include methanol, alpha- and beta-pinene, 
p-cymene, and various unspecified terpenes. 

VOC 0- Coat rol Rem I@ 

The VOC quality control data arc tabulated in Section 10.2. An explanation of the data 
is included in the section. Quality control results for other parameten m included with the 
data summary in the section refereiiced. 

Section 10.3 include3 the process operating data as recorded and provided by mill 
personnel. Promda -.g data were not given for all run times. The data with the closest 
run time was used. 

10 - 1 
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TABLE 10.1 SUMMARY OF VOC RE%ILTS 

Min: INLAND-ORANOE 
SouraCodc: IO-TORV 

Sourcr: Tall Oil Retaw Scrubber Stack 
Test Dales: 7/13/92 7 1 1 m  7 n w  

‘IN: P-TOR CIN: G31 EPN: 12 
ME w m  BL 

Volumetric Flow Data 
Slack Tempranm. O F  1M l2? w 
Volumcaic Row Rate. XI@ DS(IPM a4 3.3 3.1 

Hydrogen &de 
Mccbyl muuprn 
Mmclbyl &de 
calbon* 
Mmechyl dhI5de ND ND ND 0. I 

Mecbawl 0.1 
-1 0.1 
AC*oae 0.1 

0.1 
0.1 

2 - w  
2-BlrMcoc ND ND ND 
cblmfolm ND ND ND 0.1 
Bcmxac ND ND ND 0.1 
Bromodichlomme(bme ND ND ND 0.1 
Tolneoe ND ND ND 0. I 
Edlyl bmanc ND ND ND 0.1 
m-. P X Y ~  ND ND ND 0.1 
0-Xyknc . .  ND ND ND 0.1 
clmmm ND ND ND 0.1 *-- 
beta-plaeoc 

3-cnum 

Method 18 Data, i b k  

UntnOwlu II c Ibm 

M h N a  Deteacd 
DLDclccb Limit 
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Seaion 10.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: Tall Oil Reactor ScNbber Stack FIN: P-TOR 
S o U M  code: IQTORV Date: 7/13/92 EPN: 12 CIN: c -3  1 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1714 1755 1855 
Flow Data 

Stack Temperature, "F 
Moisture Conteat, % 
Oxygsa Concentration. % 
cprbon Dioxide Concentration, !% 
Volumetric Flow Rate. ~10.3 ACFM 

106 
4.9 

20.8 
0.0 
3.7 

I 0 6  
4.9 

20.8 
0.0 
3.7 

Volumetric Flow Rate. x10-3 DSCFM 3.3 3.3 

process 0pemt.atinn Conditions 

Method 16 Data 
Hydrogen sulfide 

Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Er&ssion Rate, l b h  

Methyl mereaptan 

Dimethyl sulfide 

carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate. l b h  

Methyl mereaptan 

Elhanol 

A&= 

2-Ropanol 

184.9 
3.0 

97.5 * 
1.7 * 

97.5 * 
2.4 * 

97.5 * 
3.1 * 

97.5 * 
3.8 * 

97.5 
4.7 * 

256.2 
4.2 

102.5 * 102.5 
2.4 * 2.4 * 

218.4 102.5 * 
6.5 3.0 * 

221.0 

97.5 * 
1.7 * 

97.5 * 
2.4 * 

91.5 * 
3.1 * 

97.5 * 
3.8 * 

97.5 * 
4.1 * 

179.9 
2.9 

102.5 
2.4 

102.5 * 
3.0 * 

102.5 * 
3.1 * 

221.0 

97.5 * 
1.7 * 

97.5 * 
2.4 * 

97.5 * 
3.1 * 

97.5 * 
3.8 * 

97.5 * 
4.7 

207.0 
3.4 

102.5 
2.4 

107.0 
3 . 2  

&centration. aomvd 102.5 * 102.5 * 
Emission Rate; ' I b h  3.1 * 3.1 * ~~ 

102.5 
3.1 

10.1 - 1 Rp 1 of 16 EITORV.XLS 12!lb:u! Om or mom vdws wem leu &an the detection l i l .  



EMISSION TEST RESULTS - VOC 
Mill: 1 " D  -ORANGE Source: Tall Oil Reactor Scrublwr Stack FIN: P-TOR 

12 CIN: '2-31 S o U M  code: IO-TORV Date: 7/13/92 EPN: - 
Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rote, l b h  

Concentration, ppmvd 
Emission Rote. I b h  

Bmnodichlnrnmethane 
Concentration, ppmvd 
Emission Rw. l b h  

Concatration. ppmvd 
Emission Rote. l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Conatration. ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Conatration, ppmvd 
Emission Rate, I b h  

Concatration. ppmvd 
Emission Rnte. I b k  

Z-Butano~~ 

Chlomfom 

Ben7.me 

Dimethyl dirulfide 

Tolucn 

Ethyl beszent 

rn-, pXylar 

0Xylar 

Clrmflk? 

alphs-RllellE 

beta-RllellE 
Concmtration. ppmvd 
Emission Rate. l b k  

Concatration, ppmvd 
Emission Rw, l b h  

Terpenes (URpwdfiedl 

3-careoe 

CWcmtrati&, ppmvd 
Emission Rate, l b h  

102.5 
3.8 * 

205.0 * 
12.4 * 

102.5 * 
4.1 * 

205.0 * 
17.1 * 

102.5 * 
4.8 * 

102.5 * 
5.5 * 

102.5 * 
5.5 * 

102.5 * 
5.5 * 

102.5 * 
6.3 * 

3109.9 
215.7 

851.8 
59. I 

102.5 * 
7.1 * 

751.4 

102.5 
3.8 

205.0 * 
12.4 * 

102.5 * 
4.1 

205.0 * 
17.1 * 

102.5 * 
4.8 * 

102.5 * 
5.5 * 

102.5 * 
5.5 * 

102.5 * 
5.5 * 

102.5 * 
6.3 * 

3344.5 
231.9 

934.0 
64.8 

102.5 * 
7.1 * 

1775.9 

102.5 * 
3.8 * 

205.0 
12.4 * 

102.5 * 
4.1 * 

205.0 * 
17.1 * 

102.5 * 
4.8 * 

102.5 * 
5.5 * 

102.5 * 
5.5 * 

102.5 * 
5:s * 

102.5 * 
6.3 * 

330.2 
22.9 

102.5 
7.1 * 

139.1 
9.6 

244.9 

102.5 
3.8 * 

205.0 
12.4 * 

102.5 
4.1 * 

205.0 * 
17.1 * 

102.5 * 
4.8 * 

102.5 * 
5.5 * 

102.5 * 
5.5 * 

102.5 * 
5.5 * 

102.5 * 
6.3 * 

2261.5 
156.8 

612.4 
42.5 

80.5 
5.6 

924. I 

Om OI nmm v.lucr warn kn l h ~  h e  dc(ce1ion l i d .  10.1 - 2 hge 3 of 16 EIT0RV.Xl.S 12/16/92 
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EMISSION TEST RESULTS - VOC 
source Code: IO-TORV Date: 7/13/92 EPN: 12 CIN: c-3 1 
Mill: INLAND - ORANGE Source: Tall Oil Reactor Scrubkr Stack FIN: P-TOR 

Run I Run 2 Run 3 Average 

P-CYm- 
Concatration. ppmvd 102.5 226.3 102.5 * 109.6 
Emission Rate. I b k  7.0 * 15.5 7.0 * 7.5 

Knows as Carbon 
Concentmtion, ppmvd 59566.1 58235.0 7547.7 41783.0 

u-aSCarbon 
Concentration, ppmvd 920.4 60.5 0.0 327.0 

Sum hi18 a~ Carbon. lbhr 370.1 356.7 46.2 257.7 
Unlrnown Ctnnpoun& S of Total 1.5% 0.1% 0.0% 0.5% 

Method 25A Data 
Total Hydrofnrbom 

Concentration, ppmvd as C 6500.5 8242.9 3465.8 6069.8 
Emission Race, lblhr a$ C 39.8 50.4 21.2 37.1 

COMMENTS : 

Velocity data for 7/14 waa taken from 7/13. 

Dccstion limitr due to dilution factors are M follow : 
7/13 <0.5 ppm ia <97.S ppm ; < 1.0 ppm is < 195 ppm. 
7/14 <0.5 ppm is <8.2 ppm ; < 1.0 pprn ia < 16.3 ppm. 
7/lZ <O.S ppm is < 14.5 pprn ; < 1 .O ppm is < 29 ppm. 

10.1 - 3 
on0 01 mom vducr were ICU than Ihe delecdc-.n limit. Rpc 4of  16 ElT0RV.XL.S 12/1619? 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: Tall Oil R a t o r  Scrubber Stack FIN: P-TOR 
source code: IO-TORV Date: 7/14/92 EPN: 12 CIN: C-31 

~~ 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginniq Time 141 1 1511 1611 

Stack Tempcrnture, "F 106 106 
Moisture Conteat. % 4.9 4.9 
Oxygen Concentration, % 20.8 20.8 
Carbon Dioxide Concentratioo, % 0.0 0.0 
Volumetnc Flow Rats, x10-3 ACFM 3.7 3.7 
Volumetnc Flow Rate, x10-3 DSCFM 3.3 3.3 

Process Owratinn Conditions- . - 
Production Rate. GPM 221.0 

Method 16 Data 
Hydrogen sulfide 

Concentration. ppmvd 
Emission Rats. I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Coaceatration. ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl dipulfide 

Method 18 Data 
Me(haml 

Concentration. ppmvd 
Emission Rate, l b k  

Concmtration. ppmvd 
Emission Rate. lwhr 

Concentration. ppmvd 
Emission Rate, I b h  

Concmtratim, ppmvd 
Emissioa Rate. l b h  

Concmtratioa, ppmvd 

Methyl mercaptan 

Ethand 

Aeetolle 

2-Ropaml 

18.8 
0.3 

8.2 * 
0.2 * 

9.2 
0.3 

8.2 * 
0.3 * 
8.2 * 
0.4 * 

12.5 
1.2 

8.6 * 
0.2 * 

8.6 * 
0.3 * 

8.6 * 

221.0 

15.8 
0.3 

8.2 * 
0.2 * 

8.2 * 
0.3 * 

8.2 * 
0.3 * 

8.2 * 
0.4 * 

308.6 
5.0 

8.6 
0.2 * 

8.6 * 
0.3 * 

8.6 * 

221.0 

16. I 
0.3 

8.2 * 
0.2 * 

10.0 
0.3 

8.2 * 
0.3 * 

8.2 * 
0.4 * 

185.8 
3.0 

8.6 * 
0.2 * 

8.6 * 
0.3 * 
8.6 * 

221.0 

16.9 
0.3 

8.2 * 
0.2 

7.8 
0.2 

8.2 * 
0.3 * 

8.2 * 
0.4 * 

188.9 
3.1 

8.6 
0.2 * 

8.6 
0.3 

8.6 ' 
Emission Rate, Ibk 0.3 * 0.3 * 0.3 * 0.3 

i 

10.1 - 4 
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EMISSION TEST RESULTS - VOC 
source Code: IO-TORV Date: 7/14/92 EPN: I2 CIN: c-3 I 
Mill: l"D - ORANGE Source: Tall Oil Reactor Scrubber Stack FIN: P-TOR 

~ _ _  

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rote, I b h  

Coocentration. ppmvd 
Emission Rate, I b h  

BranodiehlOmmethane 
Concentration, ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rote, I b h  

Coacentration. ppmvd 
Emission Rote. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concmtration. mmvd 

2-Bu-m 

chlorornm 

BoMme 

Dimethyl disulfide 

Toluene 

Ethyl bemzme 

m-, pXylme 

0-Xylem 

ClrmelK 

d p h a - K m  

betp-KlWlW 

J-carenl? 

Terpmcs (UrnPSified) 

8.6 * 
0.3 * 

17.1 * 
1.0 * 

8.6 * 
0.3 * 

17.1 * 
1:4 * 

8.6 * 
0.4 * 

8.6 * 
0.5 * 

8.6 * 
0.5 * 

8.6 
0.5 * 

0.6 * 
0.5 * 

1048.2 
72.7 

330.2 
22.9 

9.4 
0.7 

499.7 

8.6 * 
0.3 * 

17.1 * 
1.0 * 

8.6 * 
0.3 * 

17.1 * 
1.4 * 

8.6 * 
0.4 * 

8.6 * 
0.5 * 

8.6 * 
0.5 * 

8.6 * 
0.5 * 

8.6 
0.5 * 

1574.6 
109.2 

506.6 
35.1 

8.6 * 
0.6 

696.4 

8.6 * 
0.3 

17.1 * 
1.0 * 

8.6 * 
0.3 * 

17.1 * 
1.4 * 

8.6 * 
0.4 * 

8.6 
0.5 * 

8.6 * 
0.5 * 

8.6 
0.5 * 

8.6 
0.5 * 

280.8 
19.5 

59.2 
4.1 

8.6 * 
0.6 * 

132.9 

8.6 * 
0.3 * 

17.1 * 
1.0 * 

8.6 * 
0.3 * 

17.1 * 
1.4 * 

8.6 
0.4 * 

8.6 * 
0.5 * 

8.6 * 
0.5 * 

8.6 * 
0.5 * 

8.6 * 
0.5 * 

967.8 
67. I 

298.7 
20.7 

6.0 
0.4 

443.0 
Emission Rak,'Ib/hr 34.7 48.3 9.2 30.7 

10.1 - 5 

h or mors values wem leu h n  the detection limit. Pap 7 of 16 EITORV.XLS 12116;92 



EMISSION TEST RESULTS - VOC 

soum code IO-TORV D a b  7/14/92 EPN: 12 CIN: c-3 I 
MiU: I N L A N D - O W G E  Source: Tall Oil Reactor Scrubber Stack FIN: P-TOR 

Run 1 Run 2 Run 3 Average 

P-CYm- 
Concentration, ppmvd 46.3 69.8 17.2 44.4 

Concentration. ppmvd 18022.6 27304.6 4674.4 16667.2 

Emission Rate. l b 5  3.2 4.8 1.2 3.0 
K n o w  a.3 Carbon 

unlalom a.3 carbon 
Concentration. ppmvd 189.6 389.9 8.2 195.9 

Sum M18 a.3 Carbnn. lblhr 111.4 169.5 28.7 103.2 
Unhvnsa Compounds % of Total 1.0% 1.4% 0.2% 0.9% 

Total Hymoenrbom 
Method 25A Data 

Concentration. ppmvd ps C 7918.0 13711.9 1782.3 7804.1 
Emssion Rnta. I b h  as C 48.4 83.9 10.9 47.8 

COMMENTS : 

Velocity dua for 7/14 waa taken from 7/13. 

Detection limit# due to dilution facton am as follows : 
7/13 <O.SppmU <97.5ppm; <l .Oppmk <19Sppm. 
7/14 <O.S ppm u <8.2 ppm ; < 1.0 ppm u < 16.3 ppm. 
7/22 <O.S ppm u < 143 ppm ; < 1.0 ppm b < 29 ppm. 

Fageaof I6 ElMRV.XLS 12/16/92 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Soum: Tall Oil Reactor %rubbar Stack FIN: P-TOR 
Source Code: IO-TORV Date: 7/22/92 EPN: 12 CIN: c-3 I 

~ ~~ ~ 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Eegi~@Tie  . 647 747 847 
Flow Data 

Stack Temperature. "F 
Moisture Content. % 
Oxyga Concentration, % 
corbon Dioxide Concentration. % 
Volumetric Flow Rate. ~10.3  ACFM 
Volumetric Flow Rate, x10-3 DSCFM 

Production Rate. GPM 

Hydmgen sulfide 

Process Operating Conditions 

Method 16 Data 

Concentration, ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rate, I b h  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Coweatration. ppmvd 
Emission Rate, I b h  

Coscentration. ppmvd 
Emission Rate, I b h  

coscentratioo. DDmvd 

Methyl mercaptan 

EUUUKJI 

Aeetom 

2-Proppnol 

127 
13.9 
20.8 
0.0 
3.3 

I27 
13.9 
20.8 
0.0 
3.3 

2.6 2.6 

204.0 204.0 204.0 204.0 

14.5 * 17.4 12.3 
0.2 * 0.2 0.2 

14.5 * 14.5 * 14.5 * 
0.3 0.3 * 0.3 * 

59.0 29.9 44.5 
1.5 0.7 1.1 

14.5 * 14.5 * 14.5 * 
0.4 * 0.4 * 0.4 

14.5 * 14.5 * 14.5 
0.5 0.5 * 0.5 * 

67.4 * 74.7 67.4 * 47.3 
0.9 * 1.0 0.9 * 0.6 

16.8 * 16.8 * 16.8 * 16.8 
0.3 * 0.3 * 0.3 0.3 

16.8 16.8 * 16.8 16.8 
0.4 * 0.4 * 0.4 0.4 

16.8 * 16.8 * 16.8 * 16.8 
Emission Rate; ' l bh  0.4 * 0.4 0.4 0.4 * 

hpc 1Oof 16 EIMRV.XLS 1 2 1 1 6 l ~ !  h or mls values vcls ICY h n  he detection limit. 10.1 -7 



EMISSION TEST RESULTS - VOC 
source code: IQTORV Date: 7/22/92 EPN: 12 CIN: c-3 I 
Mill: I"D -ORANGE Source: Tall Oil Reaftor Scrubber Stack FIN: P-TOR 

Run I Run 2 Run 3 Average 

Dimethyl S N I &  
Concentration. ppmvd 
Emission Rate. l b k  

Concentration. ppmvd 16.8 * 16.8 16.8 * 16.8 * 
Emission Rate, l b k  0.5 * 0.5 * - 0.5 * 0.5 * 

2-Butano1~ 

Chlorofom 
Concentration, ppmvd 33.7 * 33.7 * 33.7 * 33.7 * 
Emission Rate, I b h  1.6 1.6 * 1.6 * 1.6 * 

Concentration, ppmvd 16.8 16.8 16.8 * 16.8 * 
Emission Rate, I b k  0.5 * 0.5 * 0.5 0.5 * 

Be!n7me 

Bmmodichlorrmechanc 
Concentration. ppmvd 33.7 * 33.7 * 33.7 * 33.7 * 
Emission Rate. I b k  2.2 * 2.2 * 2.2 * 2.2 * 

Dimethyl disutfide 
Concentration. ppmvd 
Emission Rate. l b k  

Concentntioa. ppmvd 16.8 * 16.8 * 16.8 * 16.8 * 
Emission Rate. I b k  0.6 * 0.6 * 0.6 * 0.6 * 

Concentration. ppmvd 16.8 * 16.8 * 16.8 * 16.8 * 
Emission Rate. I b k  0.7 * 0.7 * 0.7 * 0.7 * 

Concentration, ppmvd , 16.8 * 16.8 * 16.8 * 16.8 * 
Emission Rate, I b k  0.7 * 0.7 * 0.7 * 0.7 * 

Concentration, ppmvd 16.8 * 16.8 * 16.8 * 16.8 * 
Emission Rate. l b k  0.7 * 0.7 * 0.7 * 0.7 * 

Concentration. ppmvd 16.8 * 16.8 * 16.8 * 16.8 * 
Emission Rate. I b k  0.8 * 0.8 * 0.8 * 0.8 * 

Conccntratim, ppmvd 210.3 281.2 123.5 205.0 
Emission Rate. I b k  11.4 15.3 6.7 11.1 

Conccatratim. ppmvd 53.1 80.0 29.6 54.2 
Emission Rate. I b k  2.9 4.3 1.6 2.9 

ccncmtrption. ppmvd 16.8 * 16.8 * 16.8 16.8 * 
Emission Rate. I b k  0.9 * 0.9 * 0.9 0.9 * 

Toluaw 

Ethyl benaen 

m-, pXylem 

0-Xylem 

CUmem 

dpb-pineac 

beta-pinene 

3-carrnc 

T m  W w e d W  
Cooaotntion, ppmvd 115.3 107.7 33.3 85.4 
Emission Rate, lblhr 6.3 5.8 1.8 4.6 
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EMISSION TEST RESULTS - VOC 
Mill: INLAND - ORANGE Source: Tall Oil Reactor Sflubber Slack FIN: P-TOR 
source code: IO-TORV Date: 7/22/92 EPN: 12 CIN: c-3 I 

Run 1 Run2 , Run 3 Average 

P C P -  
Concentration. ppmvd 16.8 * 16.8 * 16.8 * 16.8 * 
Emission Rate, Ibihr 0.9 * 0.9 9 0.9 * 0.9 * 

Conmtration. ppmvd 3652.5 4679.8 1807.9 3380. I 
Knrom as Carbon 

Unhmsmascprbon 

Sum M18 BS Carbon, lblhr 18.1 22.4 8.7 16.4 
Unlmowa Compounrk 96 of Total 3.5% 0.0% 0.6% 1.4% 

Total Hydromrbom 

Concmhtion, ppmvd 133.1 0.0 10.3 47.8 

Metbod U A  Data 

Conmtration, ppmvd BS C 1785. I 2391.4 1347.3 1841.3 
Emission Rate, Ib/hr as C 8.5 11.4 6.4 8.8 

COMMENTS : 

Velocity data for 7/14 wc.a taken fmm 7/13. 

Dctcction limilr due to dilution facton arc a5 follows : 
7/13 <0.5 ppm is <97.5 ppm ; < 1.0 ppm is,< 195 ppm. 
7/14 <0.5 ppm is <8.2 ppm ; < 1.0 ppm is < 16.3 ppm. 
7/22 <0.5 ppm is < 14.5 ppm ; < 1.0 ppm is < 29 ppm. 

Om or mom vmlucs wcm IC" than the deleelion limit. 10.1 - 9 Page 12 o f  16 EITORV.XLS 12116192 
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QUALlTY CONTROL DATA 

The quality control results summarized on the following pages were collected before. 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality conaol. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal qualiry control for each type of 
analysis. QC data arr summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv M25A 

Calibration was perfomed using cenified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. ?he correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

The percent error is the percent of span for the analyzer. 

A line studv was performed by introducing propane in nimgen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Orpanic Conmounds bv MI8 

The calibration nrrvp was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retanion times of the compounds were verified from the check standard. 

A line srudv was performed by introducing methauol in air kom a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A was prepared from tfim standards generated from gravimemcally 
cenified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations 1s 
presented as the percent recovery. 

10.2  - 1 
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SOURCE IO-TORV 

Q U A L I M  CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

0.0 
94.0 

256.0 
1506.0 

CORR COEFF 

5.0 0.3; -1 7.0 -1.1 
85.0 -0.6; 87.0 -0.5 

i 259.0 0.2: 283.0 1.8 
i 1505.0 -0.1; 1501.0 -0.3 

i 0.9999 i 0.9996 

2. PROPANE LINE RECOVERY 

DATE 7/13/92 j DATE 7/14/92 

AFTER 91 .o 94.0 103.3%; * 

3. LINE B U N K  
7/13/92 7/14/92 

AFTER 3.0 4.0 

* Not performed 
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SOURCE I 0-TO RV 

QUALIM CONTROL SUMMARY 

0.0 
94.0 
256.0 
1506.0 

CORR COEFF 

1 .o 0.1 
89.0 -0.3 

j 267.0 0.2 
i 1505.0 -0.1 

j 0.9999 

2. PROPANE LINE RECOVERY 

3. LINE BLANK 
7/22/92 
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SOURCE IO-TORV 

QUALITY CONTROL SUMMARY 
METHOD 18 

1.  CHECK STANDARD 

?/ 1 4/92 r 7/ 1 3/92 j DATE ANALME 

. --...-..-.---- .__. ._______._.___ f?PF ....__. ;PRT - _ _ _  :- __... %REC ._ .._._. --iPf?F.--. ' ___.  %REC _ _ _ _  _ _ _ _  _ _ _ _  
ethanol 41 .Si 25.6 61 .O%; 25.6 6 1 .O% 
acetone 33.5; 24.7 73.6Yoi 24.7 7 3.6% 

benzene 27.5; 27.6 100.4%j 27.6 100.4% 
bromodichlorornethane 29.71 26.2 88.1%; 26.2 88.1 O/o 
toluene 23.2; 20.4 87.9%; 20.4 87.9% 

84.0% ethyl benzene 20.1 I 16.9 84.0°/0j 16.9 
rn-xylene 20.1 j 16.9 84.0% I 16.9 84.0% 
o-xylene 20.2: 17.4 86.O%i 17.4 86.0% 
cumene 17.7; 15.2 85.9%; 15.2 85.9% 
alp ha- pi nene 15.4; 14.2 92.0°Aj 14.2 92.0% 

3-carene 15.5; 20.8 133.7VoI 20.8 133.7% 
p-cymene 15.8; 12.0 76.2% I 12.0 76.2% 

isopropanol 32.2; 29.4 91.5%; 29.4 91.5% 

beta-pinene 15.5: 14.1 91.2%; 14.1 91 .2% 

2. PROPANE RESPONSE 

AFTER 36.0 -- 87.2 92.6Yoi 32.5 90.3% 

3. METHANOL LINE RECOVERY 
7/13/92 711 4/92 

4. LINE B U N K  

- Not performed -- THEOR = 94.2 ppm 
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SOURCE IO-TOW 
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QUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

ANALYTE THEOH :DATE 7/22/92 j 

. .  
benzene  
bromodlchloromrthanr 
toluene 
ethyl b e n z e n e  
m-xylenr 
o-xylenr 
cumeno 
alpha-pinenr 
beta-plnonr 
3-careno 
p-cymenr 

27.5; 27.9 
29.7; 28.1 
23.2; 22.2 
20.1 ; 18.9 
20.1 ; 19.5 
20.2; 19.2 
17.7 ; 16.0 
15.4; 14.8 
15.5 j 14.4 
15.5: 13.3 
15.8 ; 12.9 

1 01 . 1 % i 
94.50/; 
95.8%: 
93.9% i 
96.90/r; 
95.2Yo; 
90.5%; 

92.8OAi 
85.4%! 
81.6%; 

95.7%; 

A-ER 36.0 i * 

3. M€IWANOL LINE RECOVERY 
7/22/92 

AFTER 9.5 8.1 85.3%: 

10 .2  - 5 



SOURCE IO-TOW 

QUALIM CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION 

ANALYTE LO MED HI CORR 
COEFF . -. - - - -. - - - - - - - - - - - - - - . . - - - - - - .PRT?. f - - . - - PF!?.. . . - - - PPrn - -. . - -. . 

hydrogrn rultidr 2.0 3.7 6.2 0.9994 
methyl mercaptan 1.9 3.5 5.7 0.9994 
dimethyl sulfidr 2.8 4.8 7.9 0.9995 
carbon disulfide 0.8 1.5 2.5 0.9969 
d 1 methyl d iru lfidr 1.1 2.1 3.4 0.9998 

-. . -. - -. -. -. 
7/13192 

7/14/92 * 
hydrogon sulfido 
methyl merceptan 
d i mothy1 sulfide 
carbon dirulfldr 
dimothyl disulfidr 

2.0 3.7 6.2 0.9994 
1 .9 3.5 5.7 0.9994 
2.6 4.8 7.9 0.9995 
0.8 1.5 2.5 0.9969 
1.1 2.1 3.4 0.9958 

* Calibration from 7/13/92 checked and urod 
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SOURCE IO-TOW 

QUALITY CONTROL SUMMARY 
METHOD 1 6  

1. CALIBRATION 

hydrogon rulfido 
mothy( meruptan 
dimothyl sulfide 
cprbon disulfido 
dimethyl disulfido 

2.2 3.2 8.2 0.9998 

0.9 1.3 3.3 0.9999 

2.0 ' 2.9 7.6 0.99- 
2.8 4.1 10.6 0.9999 

1.2 1 .a 4.8 0.9999 

* Calibration from 7/21/92 waa used 
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TALL OIL RECOVERY SYSTEM STACK CONFIGURATION 
INIAND4RANGE ORANGE, TEXAS 

fAN f 

L SCRUBBER 

LEGEND 
A) SAMPLE LOCATION 

'I 

10.3 - 1 



TALL OIL ACIDULATION PLANT 

The tall oil plant employs a batch process. Soap and sulfuric 
acid are pumped to the reactor which is maintained at a pH of about 
13.0 during so%p addition. The temperature is controlled to no more 
than about 200 F. After soap addition is completed, the acid pump 
continues to operate until the pH of the solution reaches 3.0, at 
which time the acid pump is shut off. The reactor temperature may 
then increase to no mote than 210°F. A t  the completion of the 
reaction, the reactor contents are allowed to settle for four to 
sixteen hours. Oil is then pumped off the top to a settling tank, 
the brine is pumped from the reactor bottom to the brine storage tank 
and the lignan is recooked if not in great excess. Brine from the 
decanters is neutralized to a pH of 14 and and sent to weak black 
liquor storage for chemical recovery. 

The vent gases from the reactor and the decanter are collected 
and scrubbed with 25 percent caustic in a packed scrubber. The 
scrubber is 38  ft. tall and has 26 ft. of packing material and is 4 
feet in diameter. Scrubbing solution flow rate is 210 gpm. During 
the cook, 150 gallons of sixty (60) percent Fe2(S0,), (12 percent 
iron) is fed to the tall oil to help control TRS emissions. 

Representative Process Conditions 

production rate: 60 tons tall oil/cook 

cooking t i m e :  2 hours 

Actid/oil ratio: 0.25 ('/w) 

serubber type: A. H. Lundberg Croll-Reynolds counter-current 
packed tower 

10.3 l a  
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TAU. OIL PLANTS - PROCESS OPERATING ~ I T I O I P S  
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PRODUCTION RATE 
COOKING TIME 
ACID/OIL RATIO 
SCRUBBER DATA 

TYPE 
SCRUBBING MEDIA 
GAS FLOW RATE 
LIQUID FLOW RATE 
PRESSURE DROP 

TALL OIL 

7/13 7/14 7/22 
204 GPM - 221 GPM - 155 MIN 155 MIN - - - 

A. H. Lundberg 
20% Caustic Soda Solution 
6,000 ACFM 
188 GPM 
5.6 in. H20 

10.3 - 3 
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APPENDIX A PRELIMINARY SCREENING DATA 

A. 1 LIME KILN WITH NCGS (VOST) 

A.2 LIME KILN WITH NCGS (SEMI-VOST) 

A.3 BARK BOILER (VOST) 
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A.l Lime Kiln With NCO’S (VOW 
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EMISSION TEST RESULTS - VOST 

Mill INLAND - ORANGE Source: LimKiln 
source codc: IO-LK EPN FIN: CIN: 

.I 

Sampling Date: March, 1992 
Compound LK-T LK-TC LK-C Total IO-LK Conc. 

(rs) OlP) (rem (rs) (rdd) (ppm) 

TARGET COMPOUNDS 
ChlOI'OOXIhMC 0.705 0.71 70.50 0.034 
B r ~ r n ~ m e t h ~ e  0.203 0.20 20.30 0.005 
Mefhylene Chloride 0.036 1.53 0.10 10.18 0.003 
Acetone 10.18 0.44 43.77 0.018 
Carbon Disulfida 2.567 2.57 256.70 0.081 
Chloroform 0.554 4.17 0.73 73.33 0.015 
Toluene 0.008 0.01 0.80 o.oO0 
A-Piam~ 0.010 0.01 1.00 o.oO0 

TENTATIVELY 
IDENTIFIED CMPDS. 
Subsl'd HC 
F u w  
Siloxane 
Subsl'd Cyclic HC 
2-Bu-e 

0.529 
0.048 
0.047 
0.022 
0.384 

0.53 52.90 
0.05 4.80 
0.05 4.70 
0.02 2.20 
0.38 38.40 

SURROGATE STDS 
(% Recovery) 
Tolueoed8 103.8 99.1 
I .2-Dichlomethaned4 92.8 93. I 
Bezened6 105.6 88.2 

NOTES: 
-T=Tenax Air Volume = 0.01OOO cum. 
-TC =Tenax/CharwaI 
C = Condensate Condensate Vol. = 43.0 mL 

A.1 - 1 
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L ~ D o ~ . ~ ~ ~ ~ . s  of RTP. Inc. FILL Ni*L nG952 SAMPLE IO. I C L K V Z  T 

001 CIDitc.1. crir. P F  FILE: I C A L  031692 Ti1 IO: 54,153.6 

i.1.onOn.: ( 9 1 9 ,  544-57:s T L I  PROJ I: 20332  OILUTION F A C T O R :  1 

Gdr-arn, NC 27713 OPTE: 03/20/92 ANALYSI3 D 1 T E :  03/16/92 

f U A 14 i I T T I o  N R E R 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ i _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ----i__---______________________________-----.---~--------~-~-------- - - - - - - - - - - - - - - - - ~ - - - - - ~ - - - - - - - - ~ - - ~ ~ - - - - - - - - ~ . - - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

I IWE A R E A  IIF SCDII IS10 AUT. ug CODE QUAII LIMIT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i gronocr iorom.cnano 0 0 1  IS 
2 c n i o r a o c n m o  0 ,872 0 1 IS 1101 OETECTEZ . 0 5  

3 B r Q O M t n a M  ~ . 0 , 8 3 4  0 1 1 3  NOT DETECTED .os 
4 v i n y l  cnlor-ae 0 1.005 0 1 IS NOT OETECTEO . 0 5  

3 C n l o r o e t h a m  0 , 848  0 1 I S  NOT DETECTED .05 

0 Meth)rl.ne C h l o r i d e  630 1.245 6 7 1  1 I S  NOT DETECTED . 0 5  

7 htor). 1527 ,320 551  i IS no7 DETECTED . 0 5  
8 carbon o i w 1 e i 0 .  74725 4.209 531 1 I S  NOT DETECTED .05 
$ I , ( - O i c n l o r o e t M n e  0 1.090 0 1 I S  NOT OCTECTED .05 

i o  i . l - o i c h l o r o e t n a n a  0 3.470 0 1 I S  NOT OETECTED . 0 5  
11 t r ~ e - 1 , Z - O i c h l o r o e t H n .  0 1 .200  0 1 IS HOT OETeCTED .05 
12  c h l o r o f o r m  203842 3.061 824 1 IS 1101 DETECTED .05 
13  l . P - D i C h l O r O . t N n *  0 2.185 0 1 I S  NOT OETECTED .05 
43 T r i c h 1 o r o f l u ) r o m e t m a n e  2320 1.480 428 i IS not DETECTED .05  
40 A c r y l m i t r i l .  0 ,502 o i IS nor DETECTED .05 
47 c i . - l , 2 - D i c b l o r ~ t M n e  0 1.514 0 1 I S  NOT DETECTED .05 
52 1 . 3 - b U U d i ~ M  0 ,495  0 1 IS NQT OCTECTED .05 
57 A l l y l  chlor4aa 0 , 7 7 0  0 1 IS NOT DETECTED ' ,05  

. ~ .  

82 D i n t m y 1  e i w i ? i a e  082 3.228 1115 1 IS nor DETECTED .05 
83 D i r t m y 1  w i ? i o  0 1.545 0 1 IS NOT DETECTED .05 
8 5  10QQ.tk.ll. 0 2.351 D i IS NOT o m c m  .05 

86 I.oostum 0 11.061 o i IS NOT DcTecTED .05 

88 r.r t-suty1 u t n y l  ether 9 4 1  3.206 858  1 13 NOT DETECTED .05 
09 V i n y l  8 r n i M  0 ,945 0 1 IS HOT DETECTED . 0 5  
70 n-noxue 3282 3.111 893 1 IS NOT DETECTEO .05 

0 
1223 

0 

0 
0 

15209 
0 

0 

0 
D 

0 
83487 

0 
0 

0 
0 

,010 
, 501  
,513 
. 488  

,509 
,536 
,757 
,545 
,500 
,314 

1.232 
,509  
,352 
. l o 7  
.195 

D 14  
783 14 

0 1 4  

0 14  
0 1 4  

1048 14  
0 14  
0 14 
0 14  
0 1 4  
0 14 

8 0 1  1 4  
0 1 4  
0 11 

0 14  
0 14 

I S  
IS NOT DETECTED 
IS NOT DETECTED 
IS NOT DETECTED 
IS NOT OETECTED 
IS NOT DETECTED 
IS NOT DETECTED 
IS NOT DETECTED 
IS NOT D n e c T E o  
IS NOT DETECTED 
IS NOT DETCCTED 
IS NOT DETECTED 
IS NOT DETCCTED 
IS NOT OtTECTED 
IS nor oeTecTeo 
IS NOT onemm 

.05 

.05 
.05 
.05 
.05 
.05 
.D5 
.D5 
.05 
.05 
.D5 
.05 
.05 
.05 
.D5 

0 0 20 IS 
0 ,148  0 20 IS NOT DETECTED .os 
0 .123  0 28 IS NOT DETECTED .05 
0 . 39b  0 28 IS NOT DETECTED .D5 
0 .245 0 20 IS MOT D€TECTED ,D5 

0143 ,835 1182  28 IS NOT DETECTED .D5 
0 .938 o 20 IS wo1 oeiemco .D5 

A.1 - 2 
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Trcangl. LaQOr.CO'IOI O f  RTP,  1°C.  F I L E  H A Y E .  UG952 SAUDLE 1 3 :  I O L K V ?  T 
801 c w i t o l a  D r i v e  R F  F I L E :  I C A L  031692 T L I  I D :  5 4 . 1 5 3 . 6  

Gurnrm. NC 27113 DATE: 0 3 1 2 0 / 9 2  l N A L V S 1 5  OPTE.  03/1C/92 

T.l.phaO.: ( 9 1 9 )  544-5729 T L I  PROJ I: 20332 O I L U T I O l i  FACTOR: 1 

C U A N T I T A T I O  II I( E P 0 R T 
iiiiiiii:iiiii:j~ii~___iiiii__iiliiiiii.:~:~:~::~:~~~~~~:::::::::~~~~:~~~~~~~~~~~~::~~~~:~~~~~:~::~~~~: 

NAAE A R E A  RF 5C111 IS10 AAT, ug C W E  OUAN LIMIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3 5  Etny1Q.nz.n- 0 , 4 6 6  0 28 IS l lOT OETECTEO .os 
36 s t y r w m  0 , 9 8 4  0 26 IS NOT DETECTED . 05  

3 7  0-xy1.n. 0 , 5 8 6  0 28 IS NOT DETECTED . 05  

38 .-/p-xr1.n. 437 ..E07 1430 28 IS NOT OETECTED .os  
4 9  1 . 2  oichioroa.nz.m 0 , 7 3 7  0 28 IS NOT DETECTEO .05  
5 0  1,2,3-T~1ChlOrDD~OP.n. 0 , 2 1 2  0 28 IS NOT OETECTED . 0 5  

51 1,3 DlCh10r00.nZ.M 0 .e55 o 28 IS mi DETECTED .05 
53 1 . 4  Dtchl0roD.nZ.M 0 .MOO 0 28 I S  NOT OETECTEO . 0 5  
5 8  L - P i m M  398 .e64 1585 28 IS NOT DETECTED . 05  
58 B - P ~ M M  0 1.001 0 28 IS HOT DETECTED . 0 5  
5s C u m  I i a w ~ O D y l M n z e n o )  0 1 . 5 4 5  0 28 IS NOT DETECTED .05 
8 4  E t h y l  mathacry1.t. 0 , 4 2 5  0 28 IS NOT DETECTED .05 

87 p-cy..na 0 2 . 1 5 9  0 28 IS NOT DETECTED .05 



T R I I N G L E  L P I O R I T O R I E S  OF R I P .  I N C .  F I L E  H I Y E :  M G 9 5 2  SAMPLE 10: IOLK”2 T 

601 C.DitO1. o r i v .  OATE: 03/2a/s2 T L I  ID: 3 4 . 1 5 3 . 6  

Durham, NC 2??l3 T L I  PPOJ # :  20332 A N I L Y S I S  D4TE:  03/16/92 
Tolophan. :  ( 9 1 9 )  344-5?29 

I N T E R N A L  STANDARD IS SCAU IS AREA IS ID 

W I D  
W O  
U/O 

0 1 

0 14 

0 28 

--- .... ... 

A.1 - 4 



~ r ~ m s i a  ~aooratori . .  of K F ,  inc .  Si;! N M L :  H C 5 j 6  5AHPLL :t. ICSK' I2  TC 

cc: i.e:to:a D C ~ Y .  CS rIiL. ICAL 03:69? 1;: :C 54.151 6 
turnam ; I :  .:7-:: CAY? : 03/20!9: A l l A l Y S : S  ?ATE: 03:14r9: 
leiepnons: (915. 544-5725 1L: PhOJ 1 '  2031; DILUTi;ll F I C I O F . :  1 

Q C A li T i 7 4  ? I O  !I R L P C E 7 
' - - i - f - i i i i : I - : i l : I - : ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ = = : : : = ~ : ~ ~ ~ ~ : : ~ = ~ ~ : : ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ = : ~ ~ ~ = ~ = ~ ~ ~ : ~ ~ ~ : ~ ~ : ~ = ~ : : ~ ~ : : : : ~ : ~ : : : : :  

I I M E  ARrA ff SCAI: ISIC M 1 , u p  CJCE QUAI1 L1l::I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i nronocnicrom.tr..n. IC12 810 1 IS 
2 Chloroa.thm. 7406 ,872 408 1 ,105 D . E5 
1 I romnetnme 1552 , 6 3 4  495 1 ,201 C .O! 
4 Vinyi :nlorsd. 0 1.005 0 1  ,002 IIC .o: 
5 Chloroemum 0 , 8 4 8  0 1  , 0 0 2  WD . 0 5  
6 M.thyl- Chlorid. 541 1.245 653 1 ,036 E .05 
1 Ac*tom 0 , 318  0 1 ,005 WD . 05  
8 Carbon Disulfid. 130164 4 . 2 0 9  604 1 1 . 5 6 1  D .05 
9 1,l-DichlOrMtn~tn 0 1.090 0 - 1  ,002 HD . 05  

10 l.l-DichlOrO*thUm 0 3 . 4 7 6  0 1  ,001 HD .05 
11 tr~s-1.2-Dicnl0roaCh~m 0 1.290 0 1 ,001 HD .05 
12 Chloroform 20447 J.061 1124 1 , 5 5 4  D . 0 5  
13 1 . 1 - D i C h l o r m ~ ~  0 2.165 0 1  ,001 WD .05 
43 TiliCh1O~OflUO~O8~thUU 0 1.400 0 1 ,001 m .05 
46 Acrylonitrilm 0 ,502 0 1 ,001 ND .05  
4 1  Cim-l.2-DiChlormth~m 0 1 . 5 1 4  0 1  ,001 ID .05 
52 1.3-tutadiun 0 ,495 ' 0 1 ,003 .05 
51  Allyl Chlorid. 0 , 1 1 0  0 1 ,002 m .05 
61 Dinthy1 disultid.  0 3 .126  0 1 .001 ID .05 
63 Dinthy1 multid.  0 1 .545  0 1 ,001 IID .05 
6 5  1odorV I .n  0 2 . 3 5 1  0 1 ,001 NO . 0 5  
66 xwo- 0 11.661 0 I ,001 m .05 
68 2.rt-nutyl ithyl 0 3.206 0 1  ,001 m .05 
69 Vinyl nro.16 0 ,945 0 1  ,001 IlD . 0 5  
70 n-H*x.n* 0 3.111 0 1  ,001 110 . 0 5  

14 1.4-Ditlu0rob.nr.n 
15 2-BYt.nono 
16 1.1.1-Trich10ro.th.n 
17 Carbon 2.Cr.chloride 
18 Vinyl Ac.Cat. 
19 nromodicniorometh- 
20 1.2-DiCkloroprop.Iu 
11 tia-l,3-DiChloroprop.r* 
2 2  Trichloro*th*m 
23 Diaro~chlommUUI 
24 1,1,2-?riCn10ro#.MN 
25  n u u v l  
16 tz---l.3-Diehloropro- 
11 B r m t O r m  
5 4  1.4-Dich1OrO-l-tuM 
60 niarow-- 

13693 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 1  
0 
0 
0 
0 

,030 
,501 
,513 
,4811 

, 5 0 9  

,536 
, 1 5 7  
, 5 4 5  

,500 
,314 
1.232 

, 5 6 9  
,352 
, 1 0 1  
, 1 9 5  

927 14 
0 14 
0 14 
0 14 
0 1 4  

0 1 4  

0 I4 
0 14 
0 14 
0 14 
0 14 
0 1 4  

0 14 
0 14 
0 14 
0 14  

IS 
,011 NC 

,001 110 
,001 llD 
,001 WD 
.001 m 
,001 110 
,001 m 
,001 110 
,001 m 
,001 m 
,001 hD 
,001 H,J 
.001 m 
,003 ID 
,002 NO 

.05 

.05 

.a5 

. 0 5  

.05 

.05 

. a5 

.05 

. 0 5  

.05 

.05 

.05 

.os  

. 04 

.05 

28 C h l O l ' O w - d 5  16625 1365 28 IS 
29 4-mmmyi-a-pmc- 0 ,146 0 111 ,002 1lD . 0 5  
30 2 - B L I W N  0 .123 0 211 ,002 ID .05 
31 I * t J % C h l O m t h v l  0 , 3 9 4  0 28 ,001 lm . 0 5  
31 x,i,i,a-x*traaom- 0 ,245 0 111 ,001 IID . o s  
33 Tolurrr 335 , 635  1133 28 ,008 L . 0 5  
J4 P ) l o r o b Q I I u ~  0 ,930 0 28 ,001 UD .05 

A . l  - 5 



.... --I 1(D * Not Dmtmctmd:  D i Dm-: 8 * I 3 m U Y t . d :  IS = Into-1 S M u d  

A . l  - 6 
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I 
T R I A l l G ~ E  LABOR4TORIES OF RTP. INC.  F I L E  NAME: MG938 3AMPLE I D :  IOLKVZ TC 

801 C.DitOl. D r i v e  DATE: 05120192 T L I  I D :  5 4 . 1 5 3 . 6  

ANB.LYS13 O4TE: 0 3 / 1 1 / 9 2  Durham. IIC 2 7 1 1 3  T L I  PRDJ I :  20332 

T.I.DMXI.: (919) 5 4 4 - 5 7 2 9  

I 
1 
I 
1 
s -  
I' 
I' 
I 

TElITATIVELV I D E N T I F I E D  CoYPWl4D REPORT 
i__i_:=iiiiii=_:ii:i_jiiiii__iiiiiiiiiii=========:=:===::~===::::=:::==:===::==~===::====:=:=:====~=:=:~~=~=:: 

NAME Scan 4r.. $can s I S  bnt I S  h t ,  u9 .............................................................................................................. 
1 SUBSTITUTE0 MVDROCAR8ON s31 20708 610 . 2 5  ,203  

2 SUBSTITUTLD HYDROCLR6ON S 1 4  7762 810 .2s .lo8 
3 SUOSTITUTED HVOROCAR8ON 718 6169 810 . 2 s  , 0 8 5  

4 FURaN 574  3509 810 . 2 5  . m a  
5 SILOXANE 1246 8758 1385 .2s  , 0 4 1  

8 SUOSTITUTCD HYDROCARBON 2 2 4 9  S388 136s . 2 5  .029 
7 3U8STITUTED HVDROCAR8W 714 1912 610 . 2 5  ,026 

6 SUBSTITUTED CYCLIC HVDROCAR8ON 912 32SS 927 . 2 s  . 0 2 2  

. 3 B 4  9 2-BUTENE 422 20104 010 . 2 5  

i i . i i i i i i i i i i i i i i S i i i i i i i i _  - iS. l~i , .*f=Sii . iDi*==~====:=========*=- -iiiiii=i.iiiiiii*.i*=========~:=========~=== 

INTERNAL STANDARD I S  SCAN I 3  MIEA I S  I D  

Bmoshlora-thum 810 18274 1 

927 37814 14 

I A . l  - 7 



--:*,.;1. L.:-*.tOrt.. Of  P I P .  1°C. F:LE NAME. liG928 SAMPLE IC :3LKVZ 

T L I  1 0 :  54.1S3.6 ICWIO! RF F I L E :  l iG919 101 Capitols O r i v .  

?.l.~norr: (91%) S44-S729, T L I  PROJ S .  20332 ~ I I A L V S I S  D A T E :  03 /13 /92  

b r m M m .  NC 27713 DATE 03118192 S W P L E  VOL: .005  L 

O I L U T I O H  FACTOR: 1 

E u a I I  T I T P T I o N I( E P 0 R T 
i__ii2_ii_:_iiiii===iiiiiii_iilii_ji_lil:~~~~~=~~~~======~~==~=~~==::::::=~::::==:=::::::~:===~=~~~~::~ 

N W L  AREA R f  SCaI4 ISID Colic. V g l L  COOL OUAll LIMIT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I EraochlOrm.t&W 3180 783 I IS 
2 ChlOrO.l.tlmn. 0 , 6 8 5  0 1  .39 I10 IO 
3 Brc.Tamorh*n. 0 ,705 0 1  . 3 8  NO IO 
4 Vinyl Chloriao 0 ,968  0 1  .27 NO IO 
5 cnloroorhano 0 ,808  0 1  .13 NO IO 
8 wtny1.n. Chlorid. 1 0  1.2S5 S90 I 1 . S 3  E IO 
7 Lurm 410 ,538 532 1 10.18 0 10 

8 C.rDon Oi.”ltiO. 0 4.454 0 1  . 08  no IO 
9 1,l-oiChloroork.M 0 1.071 0 1  .25 no 10 
10 1.1-0~ChlOr~thAM 0 3.212 0 1  .08 NO 10 
1 1  tran.-1.2-OIchlor0thom 0 1.279 0 1  .21 NO 10 
12 cnbrovon 978 3.112 802 I 4.17 E 10 
13 I.2-0ichlorootM~ 0 2.215 0 1  .12 NO 10 
4 3  Trlchloro?luormothu” 0 1.830 0 1  . I 8  NO 10 
48 PTrylonitrilo 0 ,409 0 1  .s4 no IO 
47 cI.-1.2-olchlorootnM 0 1.403 0 1  .19 NO 10 
s2 1.3-t.utaaionm 0 .541 0 1  . 4 9  NO IO 
57 Allyl chlorid. 0 ,784 0 1  .35 NO IO 
82 oim*tnyr diwitiao 0 3.185 0 1  .OO NO IO 
83 OiNthYl W l t l b  0 1.3SO 0 I .20 no 10 
05 1-thAn. 0 2.492 0 1  .ll w 10 
80 I.oostAns 0 10.102 0 1  .Ol NO 10 

80 Tort-1UTyl ntnyl o t n r  0 3.243 0 1  .08 w 10 
8s VInyl 8rm1Q 0 .940 0 1  . 2 8  NO 10 

70 n-II0x.n 0 2.880 0 1  .10 NO 10 

14 1,4-OitluoroMnzono 
15 Z-EUtAnOnO 
18 1.1,l-Tr~ChlO~O.thAM 
17 Car- Totr.5nloriaa 
10 Vinyl Amtat0 
19 8romoatcnlorolrk.M 
20 l . 2 - O I c h l o r w r ~ ~  
21 c i s - 1 . 3 - D i c n l o r w ~ ~  
22 Trieh1or~th.m 
23 0iDrO.OCklor-tnam 
24 1.1.2-Trichlommtnam 
25 08nZ.n 

20 t r ~ n 8 - 1 , 3 - 0 i c h l ~ m w n a  
27 B M o m  
S4 1,4-OIchlOPP2-- 
00 DIb-tru1Y 

20 chiopob.n~w-a5 
Z S  4-Motn)ll-2-P.ntannna 
30 ~-H*us)o~). 

31 T o t r . S k l o ~ ~ . t h m o  
32 1.1,2,2-10truh10~0.thu” 
33 TOlImnm 
34 chlorob.nzanm 

18498 

0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

,047 
,549 
,570 
,570 
.531 
,537 
.El9 
,030  
. IS5 
,307 

1. 280 
.E41 
.s12 
,201  

,220 

917 I 4  

0 14 
0 1 4  

0 1 4  

0 1 4  

0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 

0 14 
0 14 

19 
1.14 NO 10 
.IO NO IO 
.os NO 10 
.os NO IO 
.10 NO IO 
.IO NO 10 
.07 NO 10 
.os NO 10 
. O ¶  NO 10 

.14 no i o  

.04 NO IO 

.08 NO 10 

.it no 10 

.27 NO 10 

.24 no 10 

23070 1359 28 1s 
0 .2Ol 0 21 .18 NO 10 
0 .240 0 20 .I7 NO 10 
0 . 439 0 20 .10 YO 10 
0 ,372 0 21 .11 NO IO 
0 .e04 0 28 .08 NO 10 
0 1.001 0 28 .04 NO 10 

A . l  - 8 



3s EtnylO.n2.N 

36 styr.n. 
3 7  o-xy1.rm 

38 .-/D-Xylma 

4 9  1 , 2  OicnlorODanxm~ 
50 i , ~ , 3 - T r 1 ~ n 1 o r 0 1 ) r o o . n  

5 1  1.9 DlchlorcaonzmrY 

S8 a-Psmm 
5 8  8 - P l r r r r  
5 s  cue- (iaoprwyl0enz.m) 
84 E t n y l  n t N c r Y l a t a  
87 P - c v n m  

5 3  1.4 Dich1oromnl.m 

0 

0 

0 
0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

. 5 1 &  0 28 

1 .079  0 28 

, 8 1 1  0 28 
, 6 8 0  0 28 
, 9 8 8  0 28 

.372  0 28 

1 .118  0 28 

. a58  0 28 
,113  0 28 

.ss7  0 2 b  
1.808 0 28 

.sso 0 28 

2 .247  0 28 

.08 ND 

. 0 4  NO 

. 0 7  NO 

.06 NO 

.01 NO 

. I 1  NO 

. 0 4  NO 

. 0 4  HD 

. 0 4  NO 

. 0 4  NO 

.03 HD 

.08 HD 

.02 NO 

10 

10 

10 

10 

10 

10 
IO 
10 

10 

10 

10 

I O  

10 

mOE3: MD = net Cutut-d: D = CututM: E = CstsmatM; IS = mtm-1 5tanaa-a c ... . . ... . . . .. . 

I 
A . l  - 9 
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A.2 Lime Kiln With NCG’S (SEMI-VOST) 



I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
1 
I 
n 
I 
I 
I 
I 
I 

EMISSION TEST RESULTS - SEMI-VOST 

Mill INLAND - ORANGE L i m  Kiln with NCGs cwdition 1 
sourca code: IO-LK FIN: CIN: 

, 
Sampling Date: March, IS92 

Compound IO-LK IO-LK COOC. 

(us) b8'W @Pm) 

TARGET COMPOUNDS 

Clean Air A d  Cmpds 
Phuml 
Butyltmzylphthalate 
bis(2-Ethylbexyl)phthhala~ 

Method 8270 Cmpds 
Phenol 
Butyltmzylphlbslnte 
bis(2-Ethylhexyl)phthnlW 

110.48 3682.67 0.941 
4.71 157.00 0.012 

12.47 415.67 0.m 

98.16 3292.00 0.841 
3.99 133.00 O . O I 0  

11.17 372.33 0.023 
~ 

TENTATIVELY 
rnwmmm CMPDS. 
Subst'd HCs 5373.35 1791 11.67 
Subst'd Alcohols 352.07 11735.67 
Subst'd Cyclic HCs 203.44 6781.33 
Molb~ullr Sulhv 153.79 5126.33 

SURROGATE STDS 
(95 Recovery) CAA Method 8270 
PhmoldS 60. I 58.0 
Terpbenyldl4 83.6 72.3 
NitmbauenedS 3.9 4.2 
I .3,5-Tri~hl0r0buuen~d3 10.0 14.5 
I .4-Dibmmobrozzned4 31.5 28.6 

2,4,6-Tribm~phmol 101.3 153.0 
htlUacmd10 57.2 62.8 
P y m e d l O  92.7 78.8 

2-Fluombiphenyl 49.5 60.8 

NOTES: 
Air Volum = 0.03000 cu.m. 

A.2 - 1 Rge 1 of I I O W V P l  .XLS PI6192 



1 1 ,4 -0 lSn lorOb.n2~n8-d4  

2 NAphthalww-d8 
3 AC.nAphthm-dl0 
4 P h m n t h m - d l O  

5 Chry-dl2 

6 P.ryl.m-dl2 

20 n - N i t r o . o d l r . t h Y l u i n 8  
21 c w l y  
22 A - P i m n 8  
23 b - P i M m  
24 Milifla 
25 i . 2 . 4 - T r i n t h y l b m z ~ n u  
28 ph.nol 
27 h z y l  Qllorld. 

2 B  n-Ni t - rpho l in  
30 1 ,4-01Shl-tmlU 

3 1  p-Cy- 
32 lutopmorW 
33 1 , 2 - 0 i b ~ - 3 - C h l O l V P ~  
34 n . x . C h 1 o m t r W  
35 0 - T o l u i d t m  
36 ~ - ~ l t n y i p ~ m n o i  

28 b ~ m - ( 2 - C h l o r ~ t h y l ) ~ t k . r  

37 N i t r O b M z W  
38 N , N - O t ~ t h y l A n i l ~ W  
39  1.oDhormm 
.o CAt-1 

41 3 /4 -Y . thy lphuml  
42 1 . 2 . 4 - l r i e h l o r o M n z ~  
43 A-T.rpimo1 

45 0-Animidim 
44 NAphth.1- 

. 46 H.nAehlOrautAdiAW 
4 1  2-Chlo-tophnri. 
48 A.A.A- lr (ChlOFOtO1WI) .  

49 N . N - O ~ ~ t h y l M ~ l ~ ~  
50 1 . 4 - P h a n y l ~ ~ i u i m  
s1 H y Q r u c w l n m  
5 2  P m t u t h y l M n 2 . m  

53 H ~ ~ A C h l o r O S Y C l ~ n t A d i W  

5S 2.4.8-Tr ichloroph.nol  
S 6  2 . 4 . 5 - T r i S n l o r ~ n 0 1  

54 Phth.145 L n h y W i b  

420 
2118 
2332 
7818 
9747 

loas 
0 
0 
0 
0 
0 
0 

2897 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

, o  
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 

A.2 - 2 

.501 
3 .200  
1 .712  
2.208 
3.447 
2 . 8 i 8  
2.495 

3 .172  
1.802 
.784 

1.198 
3.482 
2.320 

.1¶8 

.18i  
3.14¶ 
1 .84s  

.e22  

.a23 

.714 

.315 

.394 

.343 

.210 
i.308 

.377 

.188 

.a21 

.3s4 
* 622 

.375 

.E88 

.2B8 

.012 

.431 
,448 

.ma 

312 1 
494 2 
148 3 
949 4 

1313 5 
l4B7 8 

0 1  
0 1  
o i  
0 1  
0 1  
0 1  

308 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
o i  
0 1  
0 1  
0 2  
0 2  

0 2  

0 2  
0 2  
0 2  
0 2  
0 2  
0 2  
0 2  
0 2  
0 2  
0 2  
0 2  
0 2  
0 2  
0 3  
o s  
0 3  
o s  

I¶ 
IS 
IS 
IS 
IS 
IS 

3.7s NO 

. 5 9  NO 

1.07 NO 

.a6  NO 

. S S  NO 

.66 NO 
110.48 0 / 

. S O  NO 
1.00 NO 
2.4B NO 
1 .08  NO 

.54  NO 

. 6 2  ND 
2 .51  NO 
2.44 NO 

. 6 1  NO 
1.03 NO 

. 4 6  NO 

. 4 c  110 

.40 NO 

. 9 2  ND 

.73  NO 

.84  NO 
1 . 3 1  NO 

. 2 2  NO 

. 7 7  NO 
1.7: NO 

.3S NO 

.88 NO 

. 4 6  NO 

. 7 i  NO 

.77  NO 

. 4 1  NO 
1 .15  NO 

28.05 NO 

.7e IID 

.77  140 

1 
10 I 
:: 
10 
10 

10 lo I 
:: 1 
:: I 
10 lo I 
:: 1 
l o  10 I 
10 lo I 
;: I 
;: I 
10 l o  I 
I 
I 

10 

10 

10 
10 

10 

10 
10 

10 

10 

10 

10 
10 



P a w :  2 
TRIANGLE LAlORATORICS OF RTP. INC. DATA FILE:OMOO~' S w L e  IO: IOLWS-1-6 

801 c a p i t o l a  Drive RF FILE: GO994 OILN FACTOR: 1 

Ourhu. NC 27113 OPTL: O3/30/02 T U  S W L E  IO: S4-1S4-1,7 

Telmphon: (9 lB)  544-5728 T L I  P r o j e c t  N-r: 20333 
ANALYSIS OAT€: 03/21/82 

O U A N T X T A T I O N  R C P O R T  
-iL...-..ii.===:=ii.:::===:::~=====~:===::===*====~=~=~=====::=:::::==:=:=~==::====~==::::=::=:=::--- --- 
N P M  LREA Rf aCU I S 1 0  WOUNT. us COOL WupJ( LIMIT 

57 2 . 4 - T o l w w d i u i w  0 . 510 0 3  .80 no 10 

58 2.4-0ich1oropryoO1 0 .434 o s  .78 NO 10 

sa 2.3-0ich10mPHoo1 0 ,418 0 8  .82 NO 10 

80 2 , 8 - D i c h l o ~ n o l  0 ,458 0 3  . l S  NO 10 

81 3,5-OichlOr00H001 0 .708 O S  .4B NO 10 

82 3 . 4 - O i c h l o r 0 p k m l  0 .a30 o s  .54 NO 10 

83 8 i P h n y l  0 1.388 0 3  . 2 s  no 10 

64 0 i N t h y ) p h t N l a t e  0 1.158 0 3  .30 ND 10 

85 2 . 4 - D i n i t r 0 t o l w w  0 ,474 o s  .12  NO 10 

88 2 . 4 - O i n i t r o p k m l  0 . l a 2  0 3  1.89 ND 10 

67  4.6-Oinitro-2-wthylpknol 0 .302 o s  1.14 NO 10 

88 Oilmnzo?urm 0 1.981 o s  .17 no 10 

OB 4-NltraprYnol  0 , 4 0 2  0 3  .as No 10 

10 Trifluralin 0 ,371 0 3  .92 NO 10 

1 1  n*x.ChlorOMnzmm 0 .22e 0 4  .48 Nu 10 

1 2  4 - b a + n o D t p k n ~ l  0 . BS3 0 4  .ll NO 10 

73 P e n M l o r o p k n o l  0 .210  0 4  .SO NO 10 

14 F 'antMlOrOni t r00MzW 0 .052 0 4  2.00 no 10 

7s 4 - ~ i t r o b i p r m y l  0 ,428 0 4  .24 NO 10 

18  Oi-n-butylphthalate 0 1.323 0 4  .08 no 10 

77 P y m w  0 1.14s O S  . O l  NO 10 

78 Bmnzidiw 0 . S63 0 5  .15 NO 10 

79 4 , 4 ' - l u t h y l m n d i m n i l i n  0 . ZBS 0 5  .28 NO 10 

80 0 i n t h y l M i n O . z ~ n Z e w  0 ,333 0 5  .25 NO 10 

81 8uty lbmnzy lPhtNla tm S66 , 493  1271 5 4.71 E / 10 

82  3 . 3 ' - O i u t h ~ l b m n z i d i w  0 . OB3 0 5  .12  NO 10 

03 Mmthyle". b i s - C h l o r Q . n i l i w  0 .240 0 5  .34 NO 10 

(14 Chrymwte 0 1.OSB 0 5  .08 NO 10 

85 3.3 ' -01chlorOb.nzidiw 0 ,488 0 5  .18 NO 10 

86 bi~(2-Ethylkxyl)phtNlato 2066 .880 1388 5 12.47 0 10 

8 1  3,3*-Oimmtmaylmnzidiw 0 ,301 0 5  . 2 1  NO 10 

S U R R O G A T E  S U M M A R Y  LREA RF acul ISIO WNT coot x RECOVERY 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ---____ 

.......................................................................................................... 
10 Pknol -dS  1428 2.258 301 1 60.1 0 eo. 1 

12 N ~ t r o M n z e w - a S  113 ,423  401 2 3 .9  E 3 . 9  

13 1.3.5-Trichloroo.n~mw-d3 238 ,342 448 2 10.0 0 10.0 

15 2-Fluorobrpkwnyl 351s 1.218 681 3 48.5 0 49. s 
14 1 .4 -0 ibr~0bsnzmw-a4  397 1.191 500 1 31.)  0 31.5 

16 2 ,4 .6 -Tr ibraaophnol  1499 ,254 882 3 101.3 0 101.3 

17 AnthracaM-dlO 12272 1.119 952 4 S7.2 D 57.2 

18 Pyrew-d lO 20598 ,912 1136 5 92.7 0 92 .7  

19 Tmrpkny l -d l4  19162 .941 1183 5 83.C 0 83.6 

COOES: 0 i Wtectma; NO : Not O m t u t e d ;  E = Estimatmd; I S  i Intmrrul Standard 

A .2  - 3 



1 1,4-0ichlO-XWN-d4 

2 Phanol 
3 bia(2-ChlOrWthyl)OtHr 
4 2-ChlorOphmel 
5 1.3-0ichlor00.nxmm 
8 1,4-Oichlor~zar* 
7 hnzyl .I-1 
8 1 , 2 - o i c h l ~ z * r m  
9 2-U.thylphml 
io bia(2-Chloroilopr0pyl)otkr 
1 1  4-l*thylpMnOl 
12 N-Nltromo-di-n-DroPYluir* 
13 n.x.ch1oratkur 
14 NaPhtk.l.r*-d8 
15 Nitmbanxonm 
18 I.#upra 

17 2-Nitroph.nol 
18 2,4-0iutny1phno1 
19 bnzoic .cia 
2 0  bia(2-Chlor~thoxy)nttum 
21 2 . 4 - O i c h l o ~ l  
22  1.2.4-lrichlorob0nx.n 
23 Naphthalm 
24 4-Cnloromilitm 
25 twxach1orobwtaaiam 
28 4-Ch10r0-3-wthylPhrpl 
27 2-Y.thylruphfh.lonm 

29 MaxachloCOCyclOPntMiem 
30 2,4,8-Trichlorophupl 
31 2 . 4 . 5 - T r i c h l ~ l  
32 2-ChlororuDkth.l- 
33 P-NitcDLIIIIitm 
34 0irtny1pnth.1.t. 
3S b r u p h t h y l w  
38 3-Nitromilitm 

38 2.4-Oinitropknol 
39 4-Nitrophmol 
40 Oib.nlo?urM 
41 2.4-OinitroColumm 
42 2.8-0initrotolwm 
43 o~.thylPhtrul.u 

28 Ils.rupntkm-aio 

37 ACaIUPhthWU 

1780 
9132 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
8289 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

8810 
0 
0 
0 
0 

0 
0 

0 
0 
0 

0 

0 
0 
0 

0 
0 

A.2 - 

2.1015 
1.110) 
1.4483 
1.5370 
1.5918 
.8285 
1.5671 
1.5035 
1.4981. 
1.4SlS 
1.0398 
.E388 

,5101 
.711S 
. 2088 
,2655 
.2198 
.4803 
.3133 
.36lS 
1.07s 
.4338 
,1584 
.2818 
.7420 

.0081 

.30¶7 
,3128 
1.0700 
.2888 
1.122s 
1.7709 
.3507 

1.002s 
.1205 
,0854 
1.6617 
,4380 
,3388 
1.1871 

4 

325 f 
320 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

508 14 
0 14 
0 ?4 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 

758 2¶ 
0 28 
0 28 
0 28 
0 2D 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 

I S  
98.78 0 / 10 

.27 NO 

.31 NO 

.30 NO 

.29 NO 

. S 5  NO 

.29 NO 

.30 NO 

.30 NO 

.31 NO 

. 4 4  NO 

.71 NO 
I¶ 

.19 MO 

.13 NO 

.47 NO 
' .38 NO 

. 4 4  NO 

.20 NO 

.31 NO 

.27 NO 

.09 NO 

.22 NO 

.61 NO 

.34 NO 

.13 NO 

19 
1.37 NO 

.30  NO 

.32 NO 

. l l  NO 

. 4 4  NO 

.10 no 

.07 NO 

. 3 3  NO 

.ll NO 

.87 NO 
1.80 NO 

.07 NO 

.27 NO 

.35 NO 

.lo NO 

10 
10 
10 
10 
10 
10 
10 
10 
IO 
10 
10 

10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

10 

10 

IO 
10 

10 
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TRIANaLE LABORPTORIES Of RTP, INC. 
601 Capitol. Drivm DATA F I L E :  00986 SWPLE 10: I O L W 5  1-6 
D u m ,  NC 27713 RF F I L E :  WOO2 T L I  10: 54.154.1-1 
Tmlmphau: 1919) 544-512s OATC: 03/25/92 D I L U T I W  FACTOR: 1 

T L I  PROJ 0:  20333 AnALVSIS DATE: 03120/82 

' a  c P 0 n 1 
-.D5iii..D..i..iSii.ii-i .............. ~ . . I ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : : ~ : : ~ ~ ~ ~ ~ ~ , ~ ~ . ~ ~ * ~ ~ ~ , , ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ : : ~ : ~ : ~ : : : : ~ ~ ~ ~ ~ ~ ~ ~ ~ -  

~ U A N T I T A ~ X O N  

NWE AREA RF SCAN I S 1 0  AMOUNT. ug COOE WLH LIMIT .............................................................................................................. 
44 ~-thlorophonyI-~~n~lmth.r 0 ,6221 0 28 .10 NO l o  
4s r1uwrn 0 1.5378 0 28 .oe NO 10 
40 I - N i t m i l i r *  0 .4022 0 28 .2S NO 10 

47 Phmuntnrmm-a i0  lS607 960 41 I S  
48 4,6-0~nitro-2-nmtnyloMml 0 . lo36  0 47 .39 NO 10 
4B N-Nit-ipkanyluinm.I() 0 ,4891 0 41 .06 NO 10 
SO 4-Brol.oghny1-pnmnylmthmr 0 .1754 0 41 .23 NO 10 
51 N m u h l o r o b m n z m n  0 .21S5 0 41 .16 NO 10 
sz P.n l l ch lo roPhmMl  0 .1736 0 11 .23 NO 10 
S3 P k n n t h r m n  0 1.2237 0 47 .03 NO 10 
S4 Anthruma 0 1.2314 0 41 .03 NO 10 
$5 Di-n-buty lphthalatm 0 1.5171 0 41 .OS NO 10 

sa rlVorMtNn 0 1.6446 0 41 .O2 ND 10 
S? chrymmw-alz 23697 1326 5? xa 
so P y m N  0 1.3205 0 5 1  .03 ND 10 

80 ~.3 ' -Oich lOrOOmn2id iM 0 .3216 0 5 1  . lo  NO 10 

61 Bmnxolahntnracmnm 0 1.2009 0 57 . 03  NO 10 

62 C h r y U w  0 1.1572 0 57 .03 NO 10 

84 Pmrylom-d12 15988 1513 6 4  I S  

8S D i - n - o c t y l p n t h a l a t e  0 3.0289 0 61 .02 NO 10 

68 Donzo(b)r luoranth*M 0 2.2113 0 64 .02 NO 10 

07 Bmnxo(k) f luoran t~mM 0 2.8288 0. 64 .02 NO 10 

68 68nxoIa)pyrmno 0 2.0379 0 64 .02 NO 10 

69 I n a a m ( 1 . 2 . 3 - c d ) p r r m n  0 1.1915 0 64 .04 NO 10 

?O Oibmnz(a,h)anthracmn 0 1.2919 0 64 .04 ND 10 

11 B8nXo(g.h,i)pOrYloM ' 0 1.5286 0 64 .03 NO 1c 

S9 8 U t y l b o n z y l o h t h a l ~ t ~  1419 .6266 1285 5 1  3.89 E J 10 

63 b~~(Z-EthYlh.Kyl)OhtMl~tO 5342 ,8071 1380 57 11.17 0 J 10 

.iS...S.t....*DE..ii~==~=========:===~*==~~==,~====:==------------------------------ ____-_____--____---__---------D5-iiiiDli=~::==::==~=~=:~:~ 

S U R R O P A T E  S U M M A R Y  AREA RF SChlr I910 W N T  COOE I RECOvERv __________________--.------------------------------------------------------------------------------------------- 
12 NitroDmnxmn.-a5 354 ,4055 413 14 4.20 D . 4 . 2  

13 2-Fluorobiohmnyl 11605 1 . l Z l E  673 26 60.76 0 6 0 . 8  

14 T m r p k n y l - d t 4  45764 1.0693 1198 5 1  72.27 0 72.3 

? 5  P N m l - d 5  4463 1.7484 318 3 58.01 0 s e . 0  

11 2.4 .6-Tr ib rmo~hono l  4196 .1610 876 28 1S3.05 0 1SJ.O 

61 1,4-0 ibraoben:~M-d4 1348 1.0699 512 1 28.64 0 2 8 . 6  

82 1 . 3 . 5 - T r i c h l o r o ~ a n x m ~ - d 3  986 ,3285 4!8 14 14.48 0 1 4 . 5  

63 Anthrmcmnm-dl0 33886 1.0891 967 47 62.83 0 6 2 . 6  

84 P y r m w - a i o  49172 1.0526 1153 5 1  78.84 0 7 e . e  

A . 2  - 5 

CODES: NO = N o t  Dotmctmo: 0 i 0etoct.d; E : Emti"tma: IS i I n t e r n i l  SL ,oar8 



TRIANGLE LABORATORIES Rw, INC. F I L E  N W E :  GG966 S W P L E  I O :  IOLKM5 1-6 
54.154.1-7 

Our-, WC 27713 T L I  PROJ I: 20333 OILUTIOW FACTOR: 1 
Tolapnow: (919) 544-5728 ANALY815 DATE: 03/20/92 

801 capitol. Orivo DATE: 03/25/92 T L I  10: 

INTERNAL STANDARD I S  sclul I S  AREA I S  I O  

1.4-Dichlorobontan-d4 
I l a p h t h a l a n - a  
Chryssw-dl2 
P o r y l a n - d l 2  

325 12545 1 

505 100436 14  

1329 94206 57 
1513 56654 64 

A.2 - 6 
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A.3 Bark Boiler (VOST) 
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EMISSION TEST RESULTS - VOST 

Mill INLAND - ORANGE Soum: Bark Boiler 
Soum cods: IO-BB EPN: 02 FM: P-BARKB CIN: C-33 

L d 

Sampling Data: March, 1992 
Compouad BB-T BB-TC BB-C Total IO-BB Conc. 

Ole) (re) be4 (re) WW (ppm) 

TARGET COMPOUNDS 
Chloromethane 2.591 2.59 259.10 0.123 
Bmmomdme 0.104 0.10 10.40 0.003 
Matbylaw Chloride 0.945 0.015 2.66 1.07 107.44 0.030 
AcetoDs 28.725 8.62 29.10 2909.57 1.204 
CsrboD Disulfide 0.008 0.01 0.80 o.Oo0 
Chloroform 27.032 0.008 3.73 27.20 2720.04 0.548 
1.3-Butadi~ 3.678 0.589 4.27 426.70 0.190 
Iodoln&ule 2.673 0.019 2.69 269.20 0.046 
IsooChIlCi 0.003 0.00 0.30 O.OO0 
n-Hexane 1.334 0.006 1.34 134.00 0.037 
~-BU~MOIM (MEK) 4.503 4.50 450.30 ’ 0.150 
Bmmodifhloromethane 1.017 1.m 101.70 0.015 
Beasms 333.048 0.047 333.10 33309.50 10.253 
Tolusns 49.514 49.51 4951.40 1.292 
QlOrobsllrme 0.805 0.81 80.50 0.017 
E t h y l b a u ~ a  2.325 2.33 232.50 0.053 
sty- 4.073 4.07 407.30 0.094 
0-Xylaa 1.293 1.29 129.30 0.029 
m-/pXylme 3.665 3.67 366.50 0.083 
A-PmCClB 11.606 0.029 11.64 1163.50 0.205 
B - P i n e  1.942 0.005 1.95 194.70 0.034 
cumma 0.272 0.21 27.20 0.00s 

1.995 2.00 199.50 0.036 

TENTATIVELY 
IDENTIFIED CMPDS. 
Subst’d Cyclic HC 1.314 1.31 131.40 
Subst’d Aromatic HC 1.601 1.60 160. IO 
Siloxane 2.912 0.044 2.96 295.60 
l-Butea-3-yne 3.647 0.389 4.04 403.60 
1.3-Butadipe 4.616 0.270 4.89 488.60 
F u m  5.712 0.156 5.87 586.80 
Subst’d K&M 3.107 3.11 310.70 
Mahyl F u m  2.525 2.53 252.50 
Subst’d HC 1.538 0.029 1.57 156.70 
pmpmrl 2.500 0.022 2.52 252.20 
Dimethyl nonsne 0.011 0.01 1.10 

-- 
SURROGATE STDS 

(46 Recovery) 
Tolucoc-d8 91.5 101.7 98.9 
1.2-DichloroethPoe-d4 439.7 100.6 95.6 
Bcam1ed6 102.2 99.4 94.7 

h g c  I of2 1OBBVOPI.XLS Q,h r: 
A . 3  - 1 



EMISSION TEST RESULTS - VOST 

Mill INLAND - ORANGE Source: Bark Boiler I 
C": c-33~ I 

$I 

L- I 
I 

soum code: IO-BB EPN: 02 FIN: P - B w  

Samplmg Date: March. 1992 
BB-C Total IO-BB Conc. 

OlP) (Pg)  b@) Ole) b4m-V (ppm) 
Compound BB-T BB-TC 

NOTES: 
Au Volume = 0.01ooO u r n .  

Condensate Vol. P 43.0 mL 

-T=Tenu 
-TC = T e n u l C h a d  
C = Condeasota 

d 

I 

A.3 - 2 
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1 0rw0Chlorowth~ne 
2 Chloroo.thane 
3 0rommeth.m 
4 Vinyl Chloridw 
5 Chlormtharm 
8 Ythylanw Chlorida 
7 Acatom 
8 arbon D i w l l i d .  
9 1,1-Dichlormth.M 
10 1.1-Oiehlormthun 
1 1  tranm-i.2-0ichlormtMna 
12 Chlorolom 
13 1.2-Oichlormtham 
43 Trichloroflwmtham 
48 Acrylon+trile 
47 Cia-l,2-OichlormtMm 
S2 1 ,3-butadimm 
57 Allyl Chlorida 
82 Dinthyl diwllid. 
83 Dinthyl wllida 
8s Iodontnuu 
88 1.ooct.n 
66 Tmrt-Butyl nthyl etMr 
89 Vinyl Braid. 
70 n-H*ruw 

14 1,4-0il1wr0Mn2eM 
1s 2-BUtMOm 
18 1 ,1 ,1-Trichlormtham 
17 Cartmn Tetrachloridw 
18 Vinyl Acatate 
19 8rQOdichloramth.m 
20 1.2-0~ch10roproMna 
21 eim-1,3-Oi6klorwTOP.rY 
22 TriChlorO.V*(Y 
23 O i b r Q O S h l o ~ t h a m  
24 1 ,l J-Tricblo- 
25 8onzarU 
28 t r U I 8 - 1 . 3 - D i c h l O r o p r o p . ~  
27 8 r w I o m  
54 1,4-Dichloro-2-butom 
80 Dibr-VYn 

51 
0 
0' 
0 
0 

240 
1925 

0 
0 
0 
0 

18906 
0 
0 
0 
0 

372 
0 
0 
0 

1204 
0 
0 
0 

040 

371 
201 
0 
0 
0 

789 
0 

0 

0 
0 
0 

809S84 
0 
0 
0 
0 

482 

0 
0 

0 

0 
S815S 
1397 

7911 1 

.e72 0 1  
, 6 3 4  0 1  
1,005 0 1  
. 1148 0 1  
1.245 804 1 
.328 544 1 

4.209 0 1  
1.090 0 1  
3.476 0 1  
1.290 0 1  
3.081 817 1 
2.13s 0 1  
1.480 0 1  

.so2 ' 0 1 
1.514 0 1  
.49S 241 I 
.770 0 9  

3.228 0 1  
1.545 0 1  
2.3Sl 528 1 
11.861 0 ' 1  
3.206 0 1  
.94s 0 1  

3.111 888 1 

934 14 
, 030  785 14 
,501 0 14 
.513 0 14 
,480 0 14 
.SO9 1033 14 
,538 0 14 
.757 0 14 
,545 0 14 
.so0 0 14 
,314 0 14 

1.232 083 14 
.569 0 14 
.352 0 14 
.lo7 0 14 
.le5 0 14 

1304 28 
.146 0 28 
.123 0 28 
.394 0 28 
.245 0 28 
.E35 1147 20 
.e38 138# 26 

I S  

,112 NO 

,154 NO 

.091 NO 

. 115 I40 
,945 0 

28.725 D 
.023 ND 
.OS0 NO 

,028 ND 

.076 NO 

27.032 0 
.04S NO 
.On8 NO 
.19S ND 
,085 ND 

3.878 D 
.127 ND 
. O S 0  NO 
.083 ND 

2.875 D 
.000 NO 

.OS1 NO 

.lo4 ND 

1.334 0 

IS 
4.503 D 
.027 NO 

.028 ND 

,020 NO 

1.017 D 
.025 ND 

.010 NO 

.OS5 NO 

.027 ND 

.041 NO 
333.048 D 

.024 ND 

.030 ND 

.'128 ND 

.On9 NO 

I3 
.074 NO 

.OS8 NO 

.027 ND 

.044 ND 
4S.Sl4 D 

.EO5 D 

.os 

.os 

.os 

.05 

. 0 5  

.05 

.os 

.os 

.05 

.05 

.05 

. o s  

.05 

.05 

.os 
* 05 
.D5 
.05 
.05 
.05 

.05  

. 0 5  

. o s  
,os 

.05 

.05  

. 0 5  

.os  

.os  

.os  

.os  

.os  

.05 

.05 

.05  

. 0 5  

.os  

. 0 5  

.os  

.os 
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TRI4lIGLE L4BORATORIES OF RTP, INC.  F I L E  N W E :  HG951 

801 Capitol. O r i v o  OCTE:  03/20/92 
Ournu!, NC 27713  T L I  PROJ e :  20332 
T O l O p h M O :  ( 9 1 9 )  544 -5729  

SAYPLE ID: r000v2 T 

T L I  IO: 5 4 . 1 5 3 . 2  
4tIPLYSIS DATE: 03/16/92 

INTERNAL STWIOARD I S  scw IS AREC I S  IO 

000 1 4 8 7  1 

631 1 s30 1 4  

1309 5 1 1 3  20 

A.3 - 5 



1 Bromochlorcaethma 
2 Chlormn.than. 
3 erononotnano 
4 Vinyl Chlorida 
5 Chloroothana 
6 Methylono Chloriaa 
7 =et- 
8 Carbon Oiaulfid. 
9 1,1-oich1ormthana 
10 Ill-OiChlormtNne 
1 1  trana-l.2-0ichl0r~thena 
12 Chlorofom 
13 1.2-Di~hlorwtmhe 
43 TriehloroIluorwathaw 

. 46 Icrylonitrilo 
47 C18-1,Z-Oi~hlorwthew 
52 1.3-butadloW 
57 Allyl chlorida 
82 Oiuthyl diwlfida 
83 Oimthyl 8ulfid. 
6s x-tnmm 
66 1.oOctuy 
68 Tart-6UtYl mathyl mthar 
69 vinyl Brmiaa 
70 n-liaxana 

1 4  l,~-Oifluorobanzona 
1S 2-0utanono 

17 CarboO fotrachlocida 
10 Vinyl Acotato 
19 Bromodichlormathuy 
20 1 .2-Oichloropror).ry 
21 C i 8 - 1 . 1 - O i c h l o ~ r ~ w  
22 Trichlormthow 
23 0ibraoehlororth.rr 
24 1 .I , 2 - T r i c h l o m V w  
25 Bmnzaw 
20 traha-1 J - O i c h l o ~ - m  
27 Brmofom 
S4 l,4-Oichloro-2-butam 
60 Oib-thur 

16 l,l,l-Triehlorootham 

28 ChlorO(Hnxew-a5 
29 4-Y.thyl-2-Pont- 
so 2-n.x- 
31 1otr.chlorwth.w 
32 1 ,l ,2,2-Totraehlomm- 
aa ioiuw 
34 ch1ombmz.n 

2760 
24950 
73 1 

0 
0 

204 

0 
389 

0 
0 

0 
263 
0 
0 
0 
0 

3219 
0 
0 
0 

499 
332 
0 
0 

215 

13674 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3188 
0 
0 
0 
0 

17728 
' 0  

0 
0 
0 
0 
0 

786 1 

, 872  173 1 

,634 307 1 

1.005 0 1  
.E48 0 1  

1.245 5 9 2  1 

.326 0 1  
4.209 512 1 
1. os0 0 1  
3.416 0 1  
1.290 0 1  
3.061 804 1 
2.165 0 1  
1.480 0 1  

,502 0 1  
1.514 0 1  

.495 233 1 
,770 0 1  

3.226 0 1  
1.545 0 1  
2.351 517 1 
11.661 878 1 
3.208 0 1  

. 94s  0 1  
3.111 674 1 

920 14 
,030 0 14 
. so1 0 14 
,513 0 14  

.I80 0 14 

.509 0 14 

.S36 0 14 

.757 0 14 
,545 0 14 
.500 0 14 
.314 0 14 

1.232 O S 8  14 
.569 0 14 
.352 0 14 
.lo7 0 14 
,195 0 14 

1383 26 
.146 0 26 
. ,123 0 28 
.394 0 28 
.24S 0 20 
.a35 0 28 
.9JB 0 28 
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IS 
2.591 0 

. > 0 4  D 
, 002  NO 

,002 NO 

,015 E 
.006 NO 
,008 E 
,002  no 
,001 NO 
,001 NO 
.008 E 

.OOl NO 

.004 NO 

.001 NO 

.s09 0 

,001 NO 
.001 NO 
.019 E 
.003 E 
.001 NO 
.002 NO 

,008 E 

,001 no 

.OOZ no 

IS 
.oiz no 
,001 NO 
.OOl NO 
.001 NO 

,001 no 
,001 NO 

,001 NO 
.001 NO 

.ooi no 

.001 NO 

.047 E 

.OOl NO 

.001 NO 

.003 NO 

.002 NO 

IS 
.002 NO 
.a02 no 
.001 NO 
.001 ND 
.ool 110 
.001 NO 

.05 

.05 

.05 

.05 

.os 

.05 

.os 

.05 
,05 
.05 
.os 

' .os 
.05 
.05 
.os 
.05 
.05 
.05  
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. 0 5  
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35 Ethylb.nzam 0 , 4 8 8  0 28 ,001 IID 
36 Styrana 0 . s a 4  0 28 ,001 NO 
37  O-XylaIU 0 , 588  0 28 ,001 ND 
38 .-/p-Xyl.M 0 ,807 0 28 ,001 ND 
49 1.2 OichlorobanLaW 0 .737 0 20 .001 ND 
50 1 , 2 , 3 - T r i c h l o r w r w ~ a  0 ,232 0 20 ,001 ND 
31 t ,s otsnlorobanzan 0 . a55 D 28 . O O l  ND 
53 1.4 Oich\orobanasIm 0 .a00 - 0  28 .001 ND 
50 A - P l n n  1881 .SO4 1504 20 .02s E 
50 B-Plnarw 380 1.001 1712 20 .005 E 
59 C u n n a  ( l swrapyrbanran)  0 1 . 5 4 5  0 20 . O O l  ND 
84 Ethyl  m t h u r y l a t ~  0 . 4 2 5  0 20 .001 ND 
07 P - C y w n  0 2.159 0 28 .001 ND 

. - _-- - 
.05  

. 0 5  

. 0 5  

.05 

.05 

.os  

.os 
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.05 
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.os  
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TRIANGLE LABORATORIES OF R T P ,  INC.  F I L E  NAME: HC935T 

8 0 1  C a D i t a l a  Dr iva  DATE: 0 3 / 2 3 / 9 2  

Durham, NC 2 1 1 1 3  T L I  PROJ 8 :  2 0 3 3 2  

Tal.DhoO.: ( 9 1 9 )  544-5729 

SAMPLE I D :  IOBBV2 TC 

T L I  I D :  5 4 . 1 5 3 . 2  
ANALYSIS DATE: 3 / 1 4 / 9 2  

INTERNAL STANDARD I9 SCAN I9 A R U  I S  I D  

BrC*DShlOrO..tham 
1.4-OiflwrOb.nzam 
Chlor00.nzmm-dS 
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1 nrcacchloraethana 3434 787 1 
2 chloraetnane 0 .E85 0 1  
3 ErCoaatham 0 ,705 0 1  
4 V i n y l  Chlortae 0 , 988  0 1  
5 Chlor0.th.m 0 .no0 0 1  
8 Mmthylem Chloride 229 1.255 594 1 
7 lutoru 317 .536 535 1 
8 mrbm Diaulfiaa 0 4 . 4 5 4  0 1  
n i,i-oicnloratham 0 1.072 0 1  
10 1 , l - D ~ C h l O r ~ t N M  0 3.212 0 1  
1 1  tranm-l,2-Oichlorathem 0 1.279 0 1  
12 ChlOrOIOm 797 3.112 005 1 
13 1 ,2-OiChlOmth.m 0 2.215 0 1  
43 TrichlorofluoromathuN 0 1.030 0 1  
48 Acrylonitrtle 0 .489 0 1  
47 ci~-1,2-Dichloratham 0 1.403 0 1  

S? Allyl chloridm 0 .704 0 1  
82 Dtrthyl diWlfid8 0 3.10s 0 1  
03 Dimrnyi airiaa 0 1.350 0 1  
6s r0dortn.n 0 2.492 0 1  
88 1- 0 10.102 0 1  
88 Tart-Butyl nthyl atMr 0 3.243 0 1  
89 Vinyl B m i a  0 .948 0 1  
70 n-naaur 0 2.866 0 1  

'2 1.3-but.diW 0 .S41 0 1  

14 i.~-oi~luorobanzam 
15 2-EUtanOM 
18 1 ,l ,1-Trich1omth.m 
17 CarDon Iatr.shloriaa 
10 Vinyl Acetate 
19 Er00diChlorOlthMa 
20 1.2-DichlorovrOpM8 
21 cis-l.3-Dichloropr00.r* 
22 Tricnlorathmm 
23 DiD-lOrolUUrN 
24 i ,I ,2-TrishlommChur 
2s O a n Z W '  

28 trUIe-l,3-0ishlorogropn 
27 8rmform 
54 1.4-DlchlOr0-2-burrrr 
80 DID-- 

28 ChlomD.nzam-d5 
2s 4-yl-2-P.n- 

30 244.- 
31 TatruhlormthC) 
32 1,1.2.P-TeCr.ShlorwtNn 
33 TOlUma 
34 Ch1orObmxm 

10154 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.047  

.549 

.570 

.570 

.531 

.537 

.a19 

.e38 

.595 

.387 
1.268 
.641 
.512 
* 201 
.228 

919 14 
0 14 
0 14 
0 14 
0 14 
0 1 4  

0 14 

0 14 
0 14 
0 14 

0 14 
0 14 
0 14 
0 14 
0 14 
0 14 

IS 
. 4 3  NO 
.41 no 
.30 HD 

.30 no 
2.66 E 
8.62 E 
.07 ND 

. 2 7  ND 

.OS NO 

.23 no 
3.73 E 
.13 ND 

.18 ND 

.80 HD 

.21 NO 

.S4 ND 

.38 ND 

.os no 

.21 NO 

.lZ ND 

.03 MD 

.09 ND 

. 3 1  WD 

. 1 1  no 

1c 
10 

10 
10 
10 
10 

. 10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 

21352 1384 20 
0 .201 0 28 
0 .240 0 20 
0 ,439 0 28 
0 .372 0 26 
0 .e64 0 26 
0 1.004 0 20 
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1.31 NO 10 
. l l  HD 10 
. l l  HD 10 
.11 ND 10 
.12 NO 10 
.12 NO 10 
.on no 10 
.10 no 10 
.lo no 10 
.18 no la  
.05 )ID 10 
. l o  ND 10 
.12 ND 10 
.31 ND 10 
.27 )ID 10 

IS 
.18 110 10 
.20 no 10 
. l l  NO 10 
.13 NO 10 
.07 ND 10 
.os YO 10 



I 
1 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 



I 
I 
I 

. 

m 
I 
I 
I 

APPENDIX B PROCESS STREAM SAMPLE RESULTS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

, 



WEST COAST R E G ~ ~ N A L  CENTER I '  
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
111 

P.O. Box 458 
Cowallis. OR 97339 

(503) 752-8801 

NATIONAL COUNCIL OF THE PAPER INDUSTRY FOR AIR A N 0  STREAM IMPROVEMENT, INC. 

November 11, 1992 

MEMO TO: Mr. Mike E. Franklin, Inland Container Corporation 

FROM : Alex R. Gholson, 

SUBJECT: Corrected Results of Method 25D and Method 305 Analysis 
for the TACB Emissions Speciation Study, Inland-Orange 
Mill 

In support of the TACB Emissions Speciation Study, NCASI 
analyzed selected samples using EPA Draft Method 25D. 
a method development effort the samples were also analyzed for 
specific volatile organic compounds using an experimental method 
referred to as Method 305. This memo is an been updated from 
previous memos issued on September 10, 1992 and October 21, 1992 
to clarify the discussion of the analytical methods used and 
reporting procedures. 

As part of 

Samples were collected by the contractor Roy F. Weston and 
sent to NCASI's West Coast Regional Center in Conallis. 
Volatile organic sampling procedures were used to collect the 
samples instead of the sampling procedures specified by Method 
25D so that compositing of the samples would be easier. 
that the Method 25D sample procedures are prone to contamination 
from the outside environment during storage and shipment of 
sample containers half filled with polyethylene glycol (PEG) and 
a bias due to spillage of sample/PEG during sample collection. 
Samples were composited at NCASI and then carefully transferred 
to vials containing PEG in the laboratory. 
samples received and how they were combined to form the samples 
analyzed. 

draft Method 250 proposed in the Federal Register with the 
modificationa mentioned above. Method 2% was proposed to 
determine if a sample has a total volatile organic emission 
potential below a specified limit (500 ppmwV0). The samples 
analyzed from Inland-Orange were found to b e  below that limit. 
However, for this study it was desired to use the method to 
provide an estimate of the actual level of volatile organic in 
each sample collected. 
from the define purpose of the method, a brief discussion of the 
method and the method results are in order. In Method 25D a 
sample is purged under specified conditions to remove the 
volatile compounds. The removed compounds are then analyzed f o r  
total organic carbon using a flame- ionization detector (FID) 

I feel 

Tab1 e 1 list the 

The composited samples were analyzed as described by the 

Because this objective differs slightly 



resulting in a value expressed as parts-per-million carbon (as 
CH,) by weight (ppmwc) Or Irgc/g.  The total purged chlorine is 
measured with an electrolflic conductivity detector and repoeed 
as ppm chlorine by weight (PPmwCl) or !.bgCl/g. Method 250 then 
calculates a total volatile organic by summing the total organic 
carbon and the total organic chlorine and reports the total a$ 
parts-per-million volatile organic (ppmwV0). Because the method 
was designed to show that a value is below a level well within 
its standard working range, no guidance is provided for reporting 
value$ near or below the limit of detection (MD) or adding 
values when one or both are below the M D .  For this study the 
American Chemical Society definition of M D  which is defined as 
three standard deviations of the measurement above the blank 
response was used. All Method 25D values are blank corrected so 
the blank level is well characterized and the standard deviation 
of multiple blank measurements is used to determine the MD. The 
LOD for the total carbon value was 12.4 ppmwc for a 15 gram 
sample and 5.8 ppmwCl total chlorine value for a 15 gram sample. 
Actual LODs were dependant on the sample size which varied from 
10.8 to 17.1 grams. When measured concentration values are below 
the M D ,  they are reported as not detected (ND) and the M D  is 
then listed in parentheses. The total volatile organic which is 
the sum of two measure values was.not reportad f o r  this study. 
Because proper guidance for handling values below the M D  is not 
provided by the method, the data user should choose the most 
appropriate method for determining the total which'is consistent 
with the users data objectives and his best professional 
judgement. For example, in the case of an evaporator condensate, 
a non-detect for chlorine could be considered as a zero when 
determining a total. Likewise, for a bleach plant sewer, it 
might be prudent to assume the M D  as the best estimate of the 
chlorine level. 

The experimental modifications made to speciate the volatile 
organics (Method 305) purged using Method 25D included removing a 
third slip stream from the sample purge line at approximately 100 
ml/min through an ice cold aqueous impinger and into a 
Tenax/charcoal adsorbent trap. The aqueous impinger solution was 
analyzed for methanol, ethanol, acetone, 2-propanql, ana 2- 
butanone by microdistillation followed by GC-FID analysis. 
Tenax/charcoal trap was thermally desorbed and analyzed by GC/MS 
for a list of 20 compounds. Table 2 list the results of the 
Method 25D and Method 305 analyses. 
reported in the units of microgram of compound per gram of sample 
(pg/g). 
because of the lack of historical data needed to characterize the 
background level or the analytical variance. Not detected (ND) 
was reported for all compounds not found o r  found but below a 
level generally considered reliable based on professional 
judgment of a limited database. 
pg/g for the impinger values and 0.1 pg/g for the trap values. 

included two sets of sample duplicate analyses and a matrix spike 

The 

All Method 305 values are 

No effort was made to determine the M D  for this method 

This level was chosen to be 1.0 

The quality assurance checks of Method 250 fo r  this program 
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duplicate. 
the duplicates and the difference between duplicates relative to 
the average expressed as a percent or relative percent difference 
( R P D )  between duplicate samples were 0.1 and 5.6 percent 
indicating good precision. 
obtained using the experimental Method 305. 
results were found to have a RPD or 1.3 percent. Values of other 
compounds detected at lower levels and analyzed using the 
adsorbent trap and GC/MS were of lower precision. RPDs for 
compounds detected ranged from 112.percent for dimethyl sulfide 
to 10.2 percent for 0-pinene. 

The matrix spike duplicate provided both recovery and 
precision information for the two methods. 
total carbon average recovery was 61.6 percent with a R P D  of 0.3 
percent. This indicates good recovery b8CaUSe typical recovery 
for a QC spike in reagent water is 70 percent. The less than 100 
percent recovery found is due to the large percentage of methanol 
in the spiking solution which is only 00 percent purged by Method 
25D and has a poor FID response. The chlorine spike was near the 
LQD for chlorine and an average recovery of 47.0 percent with a 
R P D  of 13.7 percent. It is believed the low recovery of the 
chlorine spike is due to the low concentration level spiked. The 
average recovery of methanol by Method 305 was found to be 02.6 
percent with a R P D  of 10.0 percent 
had approximately 50 percent recoveries with 10 percent RPDs. 
Trap recoveries of compound more volatile than chloroform were 
generally less than 10 percent including dimethyl sulfide. 
Chloroforms recovery was 71 percent with a R P D  of 50 percent. 
Recoveries of the other compounds ranged from 33 percent for 5- 
pinene to 134 percent for limonene with R P D s  ranging from 0.9 
percent to 56.0 percent. In summary, the Method 25D QA results 
are within an acceptable range while the Method 305 results other 
than the methanol values should be considered semi-quantitative 
at this time. 
performed to improve the overall data quality for Method 305. 

Only volatile carbon was detected by Method 25D in 

Only one set of duplicates were 
Methanol duplicate 

For Method 25D the 

while acetone and 2-butanone 

More development of Method 305 is currently being 

cc: Ashok Jain 
Larry LaFleur 

- . .. . . .. . . ... . . . ...  . . ... . 



TABLE 1. SAMPLES COMPOSITED AND THEIR ANALYTICAL CODE NUM BERS 

I 

Analvt i ca l  code # 
IO-BB/SW/0708/ 1 

IO-BB/SW/0708/2 

IO-BB/SW/0710/l. 

IO-BB/SW/0710/3 

ComDasited sann1 e code + 
IO-BB/SW/0708/1 
IO-BB/SW/0709/2 
IO-BE/SW/0710/2 

IO-BE/SW/0708/2 
IO-BB/SW/0708/3 
IO-BB/SW/0709/1 
IO-BE/SW/0709/3 

IO-BE/SW/0710/1 

IO-BB/SW/0710/3 
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29 SP-BPHCSB CLO, SEAL BOX SCRUBBER VENT 

I 
1 
I 

APPENDICES 

A PRELIMINARY SCREENING DATA 
B PROCESS STREAM SAMPLE RESULTS 
C COMPARISON OF CHLOROFORM RESULTS 
D LINT PROCESS DESCRIFTIONS 
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EXECUTIVE SUMMARY 

This volume of the report presents the results of the sources tested at the Simpson 
Pasadena Paper mill in Pasadena, Texas. Volume 1 describes the objectives of the study, 
methodology used to collect the data, and the quality control results which arc applicable to 
the entire study at the five mills. A copy of the project work plan is also included as a Section 
in Volume 1. 

The table on the following page sunrmarizes the sources tested for the various 
parameters. The testing was conducted during the time period of 18 May through 25 June by 
a WESTON test team led by Mr. Bobby Betts. Mr. A.J. Navam of Simpson Pasadena Paper 
was responsible for collection of process operating data and coordination of testing activities 
with mill operations. 

Data is presented by source as sections in this volume. Each section will include a 
brief nanative SOURCE SUMMARY, a tabular SUMMARY OF RESULTS, a graphic THC 
TREND PLOT (if applicable), and exhibits for all source data, quality control data and process 
operating conditions. Unit process descriptions are included as a separate appendix. 
Supporting data (chromatograms, calibration data, field data sheets, etc.) will remain on file 
for a period of three years. 
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SECTION 1 

MARINE BOILER A 

(SP-PBMBA) 

Section 1.1 Emission Test Results - VOC 

Section 1.2 Emission Test Results - Miscellaneous 

Section 1.3 Quality Control Results 

Section 1.4 Process Operating Data 
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SECTION 1 
MARINE BOILER A 

(SP-PBMBA) 

The Marine Boiler A was tested on two hifferent days. The source was sampled for 
Aldehyde samples wen also volatile organic compounds using Methods 25A and 18. 

collected. 

Total Hvdrocarbons (MtSql 

Figures 1.1 and 1.2 present the THC trends for the test periods on 5/18/92 and 5/19/92, 
respectively. On the f i t  day, the total hydrocarbow ranged from 6 to I 1  ppm. On the 
second day, they ranged from 13 to 27 ppm except for a concentration change that occurred 
at 1932. 

Volatile Ornanie Compounds (M18) 

Table 1.1 summarizes the results for the Method 18 target compounds, and Section 1.1 
is a tabulation of the data. No target compounds wen identifiid by the Method 18 analysis. ' 
The volumetric flow was measured during sampling using a pitot tube. 

Miscellaneous Parameterg 

Table 1.2 summarizes the results of testing for aldehydes. Section 1.2 tabulates the 
results for each compound. 

VOC Oualitv Control Resule 

The VOC quality control data arc tabulated in Section 1.3. An explanation of the data 
is included in the section. Quality control resule for other parameters arc included with the 
data summary in the section referenced. 

Process Descrintion and Oneratinn Conditiorrp 

Section 1.4 includes the process operating data as recorded and provided by mill 
personnel. Not all process operating data wen given for VOC run times. The data with the 
closest run time was used. 
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TABLE 1.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA 
Source Codt: SP-PBMBA 

Source: MnrimBoikrA 
T*a Dates: 5/18/92 5/19/92 

9 N  PNUOl CIN: NA e m  SN41 
P ~~ DL - m - M A X -  - 
Volumetric Flow Data 

Method 16 Data, l b h  
H y d q e f ~  Sul5de 0.1 
Methyl WrCapaD 0.1 
Dimethyl d d e  0. I 
carboa disul5de 0. I 
Dimethyl w5k 0.2 

Metbod 18 Data, l b h  
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

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

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

0.2 
0.1 
0.1 
0.1 
0.1 
0.4 
0.1 
0.6 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.3 
0.3 

PCF- ND ND ND 0.3 
Method 16 Pima Method 18 Data 

Knovim an c, 1m 
UnLnowns a¶ c Ibm 
sum of ComDoUnds x c. Ibm 

M, ND ND 0.1 
ND ND ND 0.1 
ND ND ND 0.1 



I 
I TABLE 1.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADENA 
Swr~eCOdc: SP-PBMBA 
FIN: PN2301 EPN SN47 

I 
I 
I 
1 
I 
I 
1 
I 

Source: Marioe Boiler A 
Teat Dates: SllSI92, 5/19/92 
cllrl: NA 

Volu& Flow Data 

Stack Tempmcurc, O F  

Volumetric Flow Race, x lo' DSCFM 

Emission Ratee, Ibhr 

Fomaldchydc ND ND ND 0.1 

Acetaldehyde ND ND ND 0.1 

Acetone (Impinger) ND ND ND 0.1 

Acetophc~nr ND ND ND 0.2 

2-B~Carrme (IJIIP~IP) ND ND ND 0.1 

Methyl isobutyl ketone ND ND ND 0.2 

AlXOleh ND ND ND 0. I 

Benzaldcbyde ND ND ND 0.2 

ND = Not Detected 
DL - Detedm Lbnh 

1 - 5  
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Section 1.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 

Source Code: SP-PBMBA Date: 5/18/92 EPN: SN47 CIN: NA 
Mill: SIMPSON - PASADENA Soum: Marine Boiler A FIN: PN2301 

CALCULATED RESULTS 
Beginning T i e  1506 1606 I706 
Flow Data 

Stack Temperalure. "F 
Moisture Content, % 
Oxygen Concentration, % 
Carbon Dioxide Concentration, A 
Volumtric Flow Race, x10-3 ACFM 

442 442 
4.8 4.8 

10.5 10.5 
6.5 6.5 

42.1 42.1 
Volumetric Flow Rate, x10-3 DSCFM 23.3 23.3 

Process Operating Conditions 

Method 16 Data 
Production Rate, x 10E+6 B T U h  80.0 80.0 84.0 81.3 

Hydrogen sulfide 
Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Methyl mereaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 2.1 * 2.1 2.1 * 2.1 * 
Emission Rate, l b h  0.2 * 0.2 * 0.2 * 0.2 * 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Race, l b h  0.1 * 0.1 * 0.1 * 0.1 * 

Methyl memaptan 

Ethanol 

AeetoW 
Concentration. ppmvd 0.5 * 0.5 0.5 * 0.5 
Emission Rate, l b h  0.1 * ' 0.1 0.1 * 0.1 * 

Z-ROpanol 
Concentration. ppmvd 0.5 0.5 0.5 * 0.5 * 
Emission Rate, l b h  0.1 * 0.1 * 0.1 * 0.1 * 

One or mlc values were ku h h e  dewtion limit. 1.1 - 1 Page 2 of 16 EIPBMBA.XL3 12129/92 

~~ 



EMISSION TEST RESULTS - VOC I 
NA I 
I 

M111: SIMPSON - PASADENA Source: Marina Boiler A FIN: PN2301 
Source Code: SP-PBMBA Date: 5/18/92 EPN: SN47 CIN: 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rote, Ibhr 

Concentration. ppmvd 
Emission Rote, Ibhr 

Concentration, ppmvd 
Emission Rate, lbhr 

Conceatration, ppmvd 
Emission Rate. lbhr 

Bromodichloromethnne 
Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, lbhr 

Concentration, ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rote. Ibhr 

Concentration. ppmvd 
Emission Rote. I b h  

Conceotration, ppmvd 
Emission Rate, Ibhr 

Terpenes (Unspecified) 

2-Butanone 

Chlomform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pXylene 

0-Xylene 

Cumene 

alpha-plllWE 

beta-plnene 

3-carwe 

0.5 * 
0.1 * ,  

1.1 * 
0.5 

0.5 * 
0.1 

1.1 * 
0.6 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3  * 

0.5 * 
0.1 * 

1.1 * 
0.5 

0.5 * 
0.1 * 

1.1 * 
0.6 * 

0.5 * 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.3 * 

0.5 
0.3 * 

0.5 
0.3 

0.5 * 
0.1 * 

1.1 * 
0.5 

0.5 * 
0.1 * 

1.1 * 
0.6 * 

0.5 * 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0 .3  * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 

0.5 * P 
1.1 * I 
0.5 * I 
1.1 * I 

I 
0.5 * I 

0.5 * I 
0.5 I 

OS 0.2 * * I 

0.1 

0.5 * 

0.1 * 

0.6 * 

0.2 * 

0.5 * 1 
0.2 

0.2 * 

0.2 * 

0.3 * 

0.3 O S  * * I 
0.3 OS * * I 

&ncentrPtion. DDmvd 0.5 * 0.5 * 
Emission Rete, i 6 5  0.3 * 0.3 * 0.3 * 

Oac or mom values were leu h n  the dewtion limit. 1.1 - 2 

I 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Marine Boiler A FIN: PN2301 
SUM code: SP-PBMBA Date: 5118192 EPN: SN47 CIN: NA 

Run I Run 2 Run 3 Average 

Pcym= 
Conwattation, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 

KMwm as Carbon 
Concsotration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 

Unknowns as Carbon 
Conceotrntion, ppmvd 0.0 0.0 0.0 0.0 

Sum MI8 as Carbon, I b h  0.1 0.1 * 0.1 * 0.1 * 
Unknowll Compounds S of Total 0.0% 0.0% 0.0% 0.0% 

Emission Rate, Ib/hr 0.3 * 0.3 * 0.3 * 0.3 * 

Method 25A Data 
Total Hydroearborn 

Concsotrstioo, ppmvd ps C 8.4 8.4 8.4 8.4 
Emission Rats. Ib/hr BS C 0.4 0.4 0.4 0.4 

hge  4 Of 16 EIP6MBA.XLS 12/29/92 



EMISSION TEST RESULTS - VOC I 
\I 
CALCULATED RESULTS I 

B 

23.3 I 
I 
I 
I 
I 
I 
I 

::; : 1 
I 

::: : I 
Emission Rote, lblhr 0.1 * 0.1 * 0.1 * 0.1 * I 

Mill: SIMPSON - PASADENA Sourw: Marine Boiler A FIN: PN2301 
a s :  SP-PBMBA Date: 5/19/92 EPN: SN47 CIN: 

Run I Run 2 Run 3 Avenge 

Beginning Time 1909 2009 2109 

Flow Data 
Stock Tcmprahm, O F  434 434 
Moistun Content, 96 1.6 1.6 
Oxygen Concentration, 96 8.5 
Carbon Dioxide Concentration. 96 6.5 
Volumtric Flow Rote, x10-3 ACFM 40.2 40.2 
Volumstric Flow Rote, x10-3 DSCFM 23.3 

Production Rote. x 10E+6 B N l h r  70.0 70.0 70.0 70.0 

Hydrogen sulfide 

6.5 I 
Process Operating Conditions 

Method 16 Data 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 2.0 * 2.0 * 2.0 * 
Emission Rote, lblhr 0.2 0.2 * 0.2 * 

Conceutration, ppmvd 
Emission Rote, l b h  

Methyl mercaptan 

Ethanol 
Concentration, ppmvd 0.5 0.5 * 0.5 * 
Emission Rate, lblhr 0.1 * 0.1 * 0.1 * 

AfetotB? 
Concentration, ppmvd 0.5 0.5 * 0.5 * 0.5 * 

2-ROpnol 
Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate, lblhr 0.1 * 0.1 * 0.1 * 

Om 01 nmm v d v u  won ICY Ih.a tho detection limit. 1.1 - 4 

I Page 6 of 16 EIPBMBA.XLS 12/29/'?2 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Marine Boiler A FIN: PN2301 
Source &de: SP-PBMBA Date: 5/19/92 EPN: SN47 CIN: NA 

Run 2 Run 3 Average 

Dimethyl S N l d e  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concmtrntion, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Ratc. lblhr 

Bromodichlomethan 
Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Ratc. Iblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Conceatration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Ratc, lblhr 

Concentration. ppmvd 
Emission Ratc, lblhr 

Terpenes (Umpecitied) 
Coacea~rotion. mmvd 

Z - B ~ t a n o ~  

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzme 

m-, pxylene 

0-Xylene 

CUmene 

a l p h a - P i ~  

beta-hene 

3- 

0.5 * 
0.1 * 

1.0 
0.4 

0.5 * 
0.1 * 

1.0 
0.4 * 

0.5 * 
0.1 * 

1.0 * 
0.4 * 

0.5 * 
0.1 * 

1.0 * 
0.4 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

1.0 * 
0.6 * 

1.0 * 
086 * 

1.0 
0.6 * 

1.0 * 
0.6 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 
0.2 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.3 * 

0.5 * 
0.2 * 

0.5 * 
0.3 * 

0.5 * 
0.2 * 

0.5 * 
0.3 * 

0.5 * 
0.2 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 0.5 * 0.5 * 0.5 * 
Emission Ratc,~lblhr 0.3 * 0.3 * 0.3 * 0.3 

W 01 m m  v a l w  w m  ku Ih.n h e  dacstim limil. 1.1 - 5 hge 7 of I6 EIP8MBA.XL.S 12/29/92 



EMISSION TEST RESULTS - VOC I 
NA I 
I 

o'2 * 1 
Concentration. ppmvd 0.0 0.0 0.0 0.0 1 

O'OW I 

Mill: SIMPSON - PASADENA S O U a :  Manne Boiler A FIN: PN2301 
Source Code: SP-PBMBA Date: 5/19/92 EPN: SN47 CIN: 

Run 1 Run 2 Run 3 Average 

pcym- 
Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 
Enussion Rate. I b h  0.2 * 0.2  * 0.2 * 

Concentrptron. ppmvd I .6 0.8 0.7 1.1 
Known5 as Carbon 

UnknowmasCarboa 

Sum M18 as Carbon, I b b  0.1 * 0.1 * 0.1 * 0.1 * 
Unknown CompounQ % of Total 0.0% 0.0% 0.0% 

Method 2SA Data 
Total Hydroearborn 

Concentration. oomvd as C 20.3 21.3 17 3 19 6 - .~ ~~ ~ ... 
Emission Rata, lbhr as C 0.9 0.9 0.8 0.9 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I hg0 8 Of 16 EIPBMBA.XLS 12129192 
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Section 1.2 Emission Test Results - Miscellaneous 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
FIN: PN2301 Mill: SIMPSON - PASADENA Source: Marine Boiler A 

SOUW Code: SP-PBMBA Date: 5/18/92 EPN: SN47 CIN: NA 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
W i n n i n g  T i e  I800 
Flow Data 

Stack Temperature. OF 442 442 
Moisturu Content. % 4.8 4.8 
Oxygen Concentration. % 10.5 10.5 
Carbon Dioxide Concentration. % 6.5 6.5 
Volumetric Flow Rate. x10-3 ACFM 42. I 42. I 
Volumtric Flow Rate, x10-3 DSCFM 23.3 23.3 

Production Rate. x 10E+6 BTUilu 84.0 84.0 
Process Operating Conditions 

Miscellaneous Parameten 
Formaldehyde 

Concentration. ppmvd 
Emission Ra:e, Ibilu 

Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, Ibilu 

2-Butanone (Impiqer) 
Concentration. ppmvd 
Emission Rate, lbilu 

Methyl isobutyl ketone 
Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 

Acetaldehyde 

Acetone (Impiqer) 

Acetophenone 

Acrolein 

Benzuldehyde 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.2 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.1 * 

0.5 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.1 * 

0.5 * 
Emission Rate, l b k  0.2 * 0.2 * 

Om or more values wen leu Uun the detection l id l .  1.2 - 1 Rgc 2 o f  12 0IPBMBA.XLS 12/29/92 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS I 
NA I 

CALCULATED RESULTS I 
0 

8s I 
23.3 1 

I 
O.l I 
O.I * I 
O.I * I 
o.2 I 
O ' I  I 
o'2 * I 
O'I I 
o'2 * I 

Mill: SIMPSON - PASADENA Source: Marina Boiler A FIN: PN2301 
source code: SP-PBMBA Date: 5/19/92 EPN: SN47 CIN: 

Run I Run 2 Run 3 Average 

Beginning Time 2120 
Flow Data 

434 434 
1.6 

Stack TemperaNn, 'F 
Moisture Content. % 1.6 
Oxygea Concentrntion, % 8.5 
Carbon Dioxide Concentration, % 6.5 6.5 
Volumcric Flow Rate. x10-3 ACFM 40.2 40.2 
Volumetric Flow Rate, x10-3 DSCFM 

. i . . .  

23.3 
Process Operating Conditions 

Miscellaneous Parameters 
Production Rate, x lOE+6 BTUlhr 70.0 70.0 

Formaldehyde 
Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate. I b k  0.1 * 

Acetaldehyde . .  

Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate. Iblhr 0.1 * 

Concentration. ppmvd 0.5 * 0.5 
Emission Rate. Iblhr 0.1 * 

Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate, Iblhr 0.2 * 

Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate, lblhr 0.1 * 

Acetone (Impiqer) 

Acetophenone 

2-Butanone (Impiqer) 

Methyl isobutyl ketone 
Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate. lblhr 0.2 * 

Concentrstim. ppmvd 0.5 0.5 
Emission Rate, I b h  0.1 * 

Concentration, ppmvd 0.5 * 0.5 
Emission Rate. Ib/hr 0.2 * 

Acrolein 

BeIUaIdehyde 

' Om 01 m0(0 vllvu were leu than tho dacction limit. 1.2 - 2 
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QUALlTY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compouads by EPA Method 16, total 
hydrocarbons by EPA Method ZJA, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quallty control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hydrocarbon (THO bv M U A  

CalibratioQ was performed using certified propane c o n c e n d o m  (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line stuQ was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovely. ZUO grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic ComDouods bv M l g  

The m c  was verified by analyzing a check standard containing a number of 
compounds. The percent movery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified h m  the check standard. 

A line study was performed by introducing methanol in air fxum a Tedlar bag at the phbe 
tip and then dirrctly to the GC. ’Ihe ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time. and the absence of peaks was used to demonstrate a h e  blanL. 

Total Reduced Sulfur bv M16 

A calibration m e  was prepared from three standards generated from gravknemcdy 
cenifed permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the lineariry of the cwe.  

A line sNdy was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then direclly to the GC. The ratio of the two measured concentrations is 
presented as the percent rccovely. 

I:= 1.3 - 1 
IL) ‘YIYC t1-19P1 



PBMBA.XLS 

BEFORE 
AFTER 

I 

DATE YlW92 DATE Y19/92 
INST LINE %REC INST LINE %REC 11 

89 94 106% 15 16 107% 
89 91 102% 15 16 107% 

I 
QUALITY CONTROL SUMMARY 

METHOD 25A 
MILL SP SOURCE SP-PBMBA 

BEFORE 
AFTER 

1. CALIBRATION 

DATE Y18/92 DATE Y19l92 
INST LINE INST LINE 

0 3 0 2 
0 2 -__ -_- 

THEOR 
ppm 

0 
15 
90 

149 

6/19/92 
%REC %REC 

2 
12 
90 

149 

0 
80.00% 

100.00% 
100.00% 

1.3 - 2 
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SP-PBM BA.XLS 

~ :WESTON QC SUMMARY 1 

i 
........ . . . . . . . . . . . . . . . .  ............... 

.............. -. ._ ..- .... ! ............................... MEl-HOD 1 s . . . . . . . . . . . . .  .... .......... -. I.... . . . . . . . . . . . . . .  . 
SIMPSON - PASADENA !SOURCE: ......... ..................... Boiler. Marin'& .. ...... 

! 
MILL _- 

I 
........... i . . .  ........ I.. ...... ._ ... 1 ~ 

.............. ... ....................... 

. .............. ......................... ........... .............. ... 
I 
! 

t--- .. ~ I - 
... .. 

~ b... 4 __ ..I. +.. __ 

Page 1 

1.3 - 3 



~~ 

s P- PBMBAXLS 

l... .................... iWESTON ----.- QC SUMMARY 
! METHOD 18 
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Section 1.4 Process Operating Data 
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'(ILL: SIIPSON PhPER 

SOURCE SP-PBWM 
F I N  PNZ301 
Em SNb1 

SOURCE: WARINE BOILERS A18 

90 90 90 7 4  15 13 84 61 
UNITS 

FUEL RATE KSCfH 80 (10 8b 10 

E I I I I O N  
OIV6fR I 3.2 3.1 3.2 3.0 3.0 3.0 2.1 2.1 2.8  3.1 3.1 3 . 1  

OPfnATIOWI 
FUEL UNRAL US 
FNEL IN EOlftNT 1000 U U / c f  
BOILER TYPE MARINE. RAPID STEAl IY6  
SLUDBE BuRwIIl8 NO 

1.4. - 1 
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The Mar 

SECTION 2 
MARINE BOILER B 

(SP-PBMBB) 

e Boiler B was tested on two. different dc The 'UTC m impled for 
volatile organic compounds using Methods 25A and 18. Aldehyde samples wen collected. 

Total Hvdrocarbons (M2SA) 

Figures 2.1 and 2.2 present the THC trends for the test periods on 5/18/92 and 5/19/92, 
respectively. On the fmt day, the total hydrocarbon concentrations varied from 0 to 3 ppm. 
On the second day, they ranged from I to 4 ppm. However, between 1328 to 1411, an 
increase in concentration occurred attributed to the boiler room changing from 64% auto swing 
to 100% manual. 

Volatile Ornanic Coumounds (M18) 

Table 2.1 summarizes the results for the Method 18 target compounds, and Section 2.1 
is a tabulation of the data. No target compounds were identified. The volumetric flow was 
measured during sampling with a pitot tube. 

Table 2.2 summarizes the results of testing for aldehydes. Section 2.2 tabulates the 
results for each compound. 

voc 0 ualitv Co ntrol ResulN 

The VOC quality control data an tabulated in Section 2.3. An explanation of the data 
is included in the section. Quality control results for other parameten arc included with the 
data summary in the section refennced. 

fi Proces ratin onditio 

Section 2.4 includes the process operating data as recorded and provided by mill 
PCrSOMCl.  
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TABLE 2.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA 
Sourc~Codc: SP-PBMBB 

Sourcc: MsliaeBoikrB~ 
TUI Dam: sl18m Sl19i92 

;IN: PN2302 CIN: NA m SN48 

V o l u d e  plow Data 
Stack Tempenhue. O F  
Volumeaic Flow Rate xI0' D S W  

Mc(bod 16 Data, Ibhr 
Hydrogen 
Methyl meFcapan 

Dimethyl sullidc 
Carbon disume 

0. I 
0. I 
0. I 
0.1 

Dimemy1 dlml8dc , 0.1 
Method 18 Data, l b k  

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

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

0.2 
0.1 
0.1 
0.1 
0. I 
0.4 
0.1 
0.6 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

ND ND ND 0.2 
P- ND ND ND 0.2 

Hctbod 16 RuMethod  18- 
Knowo#nC.Ib/hr ND ND ND 0. I 
UllkIKNW63SlbIblhr ND ND ND 0.1 
sum of c- m c. l b b  ND ND ND 0.1 

2 - 4  



TABLE 2.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADENA 
SouroeCOdc: SP-PBMBB 
FIN: PN23M EPN: SN48 

Sou=: Marine Boiler B 
Test Dares: 5119192 
CIN: NA 

Volnmebic Flow Data 

Stack Ternpenmm, O F  

Volumebic Flow Rate, x l@ DS& 

ND ND 0.1 

ND ND 0.1 

Acetow (ImPineer) ND ND 0. I 

Acttopbc~olr ND ND 0.2 

2 - B o m o ~ c  (ImPinm) ND ND 0. I 

Methyl isobutyl hose ND ND 0.2 

A m k i n  ND ND 0.1 

Benzaldehyde ND ND 0.2 

ND - Not Detected 
DL I Detcaim W 

2 - 5  
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA So-: M.rineBoilaB F[N: PN2302 
Sou~codc: SP-PBMBB D w :  5/18/92 EPN SN48 Cw: NA 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Wmiq Time 2 w  212s 2225 
Flow Data 

SIpck Tsmperatum. O F  403 403 
Moisture Conteat. % 5.5 5.5 
O x y p  Concantration, 96 9.0 9.0 
Cabon Dioxide Concatration, % 7.0 7.0 
VolumCric Flow Rate. x10-3 ACFM 29.9 29.9 
Volumetric Flow Rata. x10-3 DSCFM 17.2 17.2 

ptocess Operating Conditio= 
Producti& Rata, x 10E+6 BTUlhr 

Eyhm sulci& 
Method 16 Data 

Concatration, ppmvd 
Emission Rata. lblhr 

Coaceatration. ppmvd 
Emission Rate, Iblhr 

Conceatrution. ppmvd 
Emission Rate, lblhr 

Concatration, ppmvd 
Emission Rw, I b h  

Cwcmtrution. ppmvd 
Emission Rate. lblhr 

Methyl morraptnn 

Dimethylsulme - . 

Carbon disulfuk 

Dimethyl disulfi& 

Method IS Data 
Mahanol 

Concatrution, ppmvd 
Emission Rate, I b h  

C o a c e a t h .  ppmvd 
Emission Rate. lwbr 

Conceatration. ppwd 
Emission Rate, I b b  

Concamtion, ppmvd 
Emission Rate, lblhr 

Methyl macaptan 

Ethnnol 

Afetoac 

2 - h d  

90.0 90.0 90.0 90.0 

2.1 
0.2 

2.1 
0.2 

2.1 * 
0.2 * 

2.1 * 
0.2 

0.5 * 0.5 0.5 0.5 * 
0.1 * 0.1 * 0.1 * 0.1 * 

0.5 0.5 * 0.5 * 0.5 
0.1 0.1 * 0.1 * 0.1 * 

Cwcmtration, ppmvd 0.5 0.5 0.5 0.5 
Emission Rata, Iblhr 0.1 0.1 * 0.1 0.1 * - . 



EMISSION TEST RESULTS - VOC t 
NA a Mill: SIMPSON - PASADENA Source: MlriwBoiierB FIN: PN230‘2 

~0urceCoQ: SP-PBMBB Dpte: 5/18/92 EPN: SN48 CIN: 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Coocatration, ppmvd 
Emission Rate, Iblhr 

Coacmtntioa. ppmvd 
Emission Rue. lblhr 

Coacmtntion, ppmvd 
Emission Rote. Ibihr 

Cwcmtratim, ppmvd 
Emission Rnte, I b h  

Bromodifhlonvaethsn 
Concatration, ppmvd 
Emission Rate, I b k  

Concmtdion, ppmvd 
Emission Rote, Ibihr 

Coacmmtiocl, ppmvd 
Emission Rate. I b k  

Coacmtration. ppmvd 
Emission Rue, Ibihr 

Concentration. ppmvd 
Emission Rote. I b k  

Coomtration, ppmvd 
Emission Rate. Ibihr 

Concentration. ppmvd 
Emission Rue, I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concmtmliocl. ppmvd 
Emission Rate, I b k  

Cwcmtntion, ppmvd 
Emission Rote, Ibihr 

Z-Butaao~ 

chlorororm 

BeDzeae 

D d y l  disulfide 

Tolurn 

Ethyl bemane 

m-, pXylme 

0-Xylene 

Clrmme 

n l p h n - p i ~  

betn-Knmt 

3cprrac 

TerpeneP(UnFpcdC*d) 

0.5 
0.1 

1.1 
0.3 * 
0.5 
0.1 

1.1 * 
0.5 

0.5 
0.1 * 

0.5 
0.2 * 

0.5 * 
0.2 

0.5 
0.2 

0.5 
0.2 * 

0.5 * 
0.2 

0.5 * 
0.2 

0.5 * 
0.2 * 

Concentration. wmvd 0.5 * 

0.5 
0.1 

1.1 
0.3 

0.5 * 
0.1 * 

1.1 * 
0.5 * 

0.5 * 
0.1 

0.5 * 
0.2 

0.5 * 
0.2 

0.5 * 
0.2 * 

0.5 
0.2 

0.5 
0.2 

0.5 
0.2 * 

0.5 * 
0.2 

0.5 
0.2 * 

0.5 * 
0.1 * 

1.1 
0.3 

0.5 
0.1 * 

1.1 * 
0.5 

0.5 * 
0.1 

0.5 * 
0.2 

0.5 * 
0.2 * 

0.5 * 
0.2 * 
0.5 
0.2 * 

0.5 
0.2 * 

0.5 
0.2 * 

0.5 
0.2 

0.5 

B 
* I t  

0.5 * 

1.1 

0’3 0.5 cc 
O’I 1.1 * 1 
0.5 

1, 
0.5 * J 
0.5 * I 
0.5 * I 
0.5 * 1 

0.1 * 

0.2 * 

0.2 

0.2 * 

0.5 * I, 
0.2 * 

0.5 * c 
0.2 * 

0.5 1 
0.2 

0.5 * ,I 
0.2 

0.5 * 8 
Emission Rote, . Ibh 0.2 ~ .- 0.2 * 0.2 

I Rue 3 of 16 BIPBMBB.XLS 9/21/92 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA S o w :  Marine Boiler B FIN: PN2302 
humcode: SP-PBMBB Dpta: 5/18/92 E P N  SN48 CIN: NA 

Run 1 Run 2 Run 3 Average 

PCPW 
collcmtration, ppmvd 0.5 * 0.5 0.5 * 0.5 * 
Emission Rate. Ib/hr 0.2 * 0.2 0.2 * 0 . 2  * 

C Q U C U I ~ ~ ~ ~ O U ,  ppmvd 0.5 0.5 * 0 s  0.5 

cwcCntnti00, ppmvd 0.0 0.0 0.0 0.0 
S m  M18 M Carbon, I b h  0.1 0.1 * 0.1 0.1 
Unlmown Compounds % of Total 0.0% 0.0% 0.0% 0.0% 

KnnvnspscprboD 

UnlmownSnScprbon 

Method 25A Data 
Total Hydnvsrbola 

C w C m ~ o a .  ppmvd as C 1.1 1.1 2. I 1.4 
Emission Rate. lb/hr C 0.1 0.1 * 0.1 0.1 

COMMENtS 

T d  hydrocarbon# for 5/19 wan not rrponcd due Io the conlml mom 
changing from 64% auto wing to 1M)% nunul. 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA SoUrcL: MlrinsBoilerB FIN: PN23n 
~0urceC0Q: SP-PBMBB Dpte: 5/19/92 EPN: SN48 ClN: 

NA .e 
CALCULATED RESULTS 1 

I, 

23.6 5, 
I 
,c 
I 
I' 
I 
I 

::; : 1, 
e 

Emission Rate, I b k  0.1 0.1 * 0.1 0.1 1 
Emission Rate, I b k  0.1 * 0.1 * 0.1 0.1 1 

7 

Run 1 Run 2 Run 3 Avenge 

Beginning Time 1211 1311 1411 
Flow Data 

Stack Tempntun, OF 415 415 
MoishveCmt&t. 46 5.5 5.5 
oxygm Concentlntion. 46 7.0 

8.0 7.0 'I Carboa Dioxide Coacanlrption, % 8.0 
Volumetric Flow Rate. x10-3 ACFM 41.5 41.5 
Volumstric Flow Rate. x10-3 DSCFM 23.6 

Production Rate, x 10E+6 B T U k  74.0 75.0 75.0 74.7 

Hydrogen sulfide 

Process Operating Conditions 

Method 16 Data 

Conceatntion. ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, l b k  

Coacmtntion. ppmvd 
Emission Rate, I b k  

Conceatlntiolr, ppmvd 
Emission Rate, I b k  

Conmtntion, ppmvd 
Emission Rate. I b k  

Methyl mercaptan 

Dimethyl s4mde 

carbon disulfide 

Dimethyl disuuide 

Method 18 Data 
Methaaol 

Conmtratiolr, ppmvd 2.1 * 2.1 * 2.1 * 
Emission Rate, I b k  0.2 * 0.2 0.2 

Methyl mercaptan 
Conca~tlntirn. ppmvd 
Emission Rate, l b k  

Comtratioa, ppwd 0.5 * 0.5 * 0.5 * 0.5 
EthPnd 

AC&OU? 
Coacmtration. ppmvd 0.5 * 0.5 0.5 * 0.5 

2-Ropoml 
Coofczltration, ppmvd 0 5  0.5 0.5 * 0.5 ' 

c Emission Rate, I b k  0.1 0.1 * 0.1 * 

I 
1 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: MnrinsBoilerB FIN: PN2302 
SOIIIWCO~S: SP-PBMBB Daw 5/19/92 EPN SN48 CIN: NA 

Dimelby1 sulfidt 
Conccatntion. ppmvd 
Emission Rate. l b k  

Concatration. ppmvd 
2-htPnon 

Emission Rate. lbAu 

Conceatntion, ppmvd 
Emission Rate. lbAu 

cblororom 

Benoeac 
Concatration, ppmvd 
Emission Rate, IbAu 

Bmmodichlonvnethan 
Concatration, ppmvd 
Emission Rate, l b k  

Concatration. ppmvd 
Emission Rate. IbAu 

Concatrotion. ppmvd 
Emission Rate. IbAu 

Conccatration. ppmvd 
Emission Rate. IbAu 

Conccntntion, ppmvd 
Emission Rate. lbAu 

Concatration, ppmvd 
Emission Rate, I b k  

conc.mtratioa. ppmvd 
Emission Rate. IbAu 

C~~catration. ppmvd 
Emission Rate. lwbr 

Conceotration. ppmvd 
Emission Rate, l b b  

Concatration. ppmvd 
Emission Rate. IbAu 

Concatration. ppmvd 

Dim&yI disulfide 

Toluenc 

Ethyl knzen 

m-, pxylene 

0-Xylea 

Clnnm 

Plphn-- 

bets-- 

3-carrru 

T a p = s ( U ~ W k 4  ' 

0.5 * 
0.1 * 

1.1 
0.5 

0.5 * 
0.2 * 

1.1 * 
0.6 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.2 

0.5 
0.2 * 

0.5 * 
0.3 

0.5 * 
0.3 * 

0.5 
0.3 

0.5 * 

0.5 * 
0.1 

1.1 
0.5 

0.5 * 
0.2 * 

1.1 * 
0.6 

0.5 * 
0.2 

0.5 * 
0.2 

0.5 * 
0.2 * 

0.5 * 
0.2 

0.5 * 
0.2 * 

0.5 
0.3 

0.5 * 
0.3 * 

0.5 
0.3 

0.5 

0.5 * 
0.1 

1.1 * 
0.5 * 

0.5 * 
0.2 * 

1.1 * 
0.6 * 

0.5 * 
0.2 * 

0.5 
0.2 

0.5 
0.2 * 

0.5 * 
0.2 

0.5 * 
0.2 

0.5 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 

0.5 * 
0.1 

1.1 * 
0.5 * 

0.5 * 
0.2 * 

1.1 
0.6 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 

0.5 * 
0.2 * 

0.5 
0.2 

0.5 
0.3 

0.5 * 
0.3 

0.5 
0.3 

0.5 
Emission Rate. IbAu 0.3 0.3 0.3 0.3 

L 2 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source.: MarineBoilnB FIN: PN2302 

"9 st 
3 
b/ 

0.1 O.O * 1 
s 

SP-PBMBB Dale: 5/19/92 EPN: SN48 CIN: 

Run I Run 2 Run 3 Average 

Pcple  
Conceatrntiw. ppmvd 0.5 0.5 0.5 * 0.5 * 

Knowmascarbon 
Coneatration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 

UnlrnormsnsCPrbon 
Concrmtrptioa, ppmvd 0.0 0.0 0.0 

Sum M18 as Carbon, lblhr 0.1 0.1 * 0.1 * 
Unknown Compounds 8 of Total 0.0% 0.0% 0.0% 0.0% 

Emission Rate, l b 5  0.3 0.3 0.3 0.3 * 

Method S A  Data 
Total Iiydnnnrbom 

Concentration, ppmvd M C 2.1 3.2 2.6 
Emission Rote, I b h  BE C 0.1 * 0.1 

COMMENTS 

Total hydrourbolu for 5/19 WM not rspoltcd due to the control mom 
~ h ~ g i n g  from 64% nuto swing to 100% mnnunl. 

I 
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Section 2.2 Emission Test Results - Miscellaraeous 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: M.riacBoiinB FIN: PN23M 
 source^: SP-PBMBB Dsta: 5/19/92 EPN: SN48 CIN: NA 

Run 1 Rua 2 Run 3 Average 

CALCULATED RESULTS 
lwimitu T i w  1242 1416 
Flow &t$l 

Scrlt Tempenturs, "F 
Moistum Coatcat, % 
oxygal conccmtration. % 
cvboo Dioxide Coocsatdon, % 
VolumcCric Flow Rate. ~ 1 0 ' 3  ACFM 
VolUmaric Flow Rate. x10'3 DSCFM 

Pdwtion Rots, x 10E+6 B T U h  

Formpldcbydc 

procesf Operating Conditions 

Mlscellawous Parameters 

Gmcatntion. ppmvd 
Emission Rate. Ibmt 

coacslltration. ppmvd 
Emission Rate. l b k  

Gmcatratim, ppmvd 
Emission Rate, lbhr 

Cmcentratim. ppmvd 
Emission Rots, lbmt 

Coamtntion, ppmvd 
Emission Rots. Ibmt 

Methyl irobutyl ke&ooe 
Gmccatration, ppmvd 
Emissioa Rots. lbmt 

Comxatrath, ppmvd 
Emission Rots, lbmt 

G m c u ~ ~ o n .  m d  

ArrLPldcbyrk 

~reIoae(Imbu) 

AeccopbEmr 

-utnnOa(ImPhw) 

Arm*ia 

BCllddcbyde 

415 
5.5 
6.8 ' 

8.0 
41.5 
23.6 

74.0 75.0 

0.5 0.5 
0.1 0.1 

0.5 0.5 * 
0.1 0.1 * 

0.5 * 0.5 
0.1 0.1 * 

0.5 0.5 
0.2 0.2 

0.5 0.5 
0.1 * 0.1 * 

0.5 * 0.5 * 
0.2 * 0.2 * 

0.5 0.5 
0.1 0.1 

0.5 0.5 

415 
5.5 
6.8 
8.0 

41.5 
23.6 

74.5 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.2 

0.5 
0.1 * 

0.5 * 
0.2 

0.5 * 
0.1 

0.5 
Emission Rots.-lb/hr 0.2 0.2 0.2 

om aamm v . h u  ware b p h  Ib. 6c(eslocl limit. 2.2  - 1 Pago 2 of 12 0IPBMBB.XLS 9/17/92 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been comctcd 
for calibration error. sample line loss or other QC results. The reader should interpret the 
emission dam in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The followmg paragraphs summarize the normal quality control for each type of 
analysis. QC data am summarized in tabular form on the following pages. 

Total Hodroearbon (THC) bv M25A 

was performed using certified propane concenuations (reponed as methane) 
in nitrogen. The calculated calibration c w e  was then used to recalculate the concentration of 
each standard. ' The percent error is the percent of span for the analyzer. The comlatiOn 
coefficient is p m t e d  even though it is somewhat meaningless with so few data points. 

A line studr WM performed by introducing propane in nitrogen &om a Tcdlar bag at the 
probe tip and then M y  to the analyzer. The ratio of the two measured concentrations is 
prrsmted as a percent recovery. ZUO grade nitrogen was also pulled &om the probe tip through 
the entire sampling systems to the analyzer to demonsaate the cleanliness as a nitrogen blank. 

-8 Volatile 

The calibration cwc was verified by analyzing a check standard containing a number of 
compounds. The pcmm recovery was calculated b a d  on the theorcrical concentration. The 
retauion times of thc compoundg were verified kom the check standard. 

A line was paformed by inaoducmg methanol in air kom a Tcdlar bag at the probe 
tip and then dirrctly to the aC. The ratio of the two measured concenuations is presented as a 
percent ICEOVCI~. Tbe gas chromatograph was allowed to run for the duration of the analysis 
time, and the abssnce of pealcs WM used to demonstrate a line blank. 

Total Reduced Snllor bv Mlh 

- 

A- e was prepared from three standan% generated from gravimeaically 
cenified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the c w e .  

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrationS is 
pnsented as the pmmt R C O v a y .  

I\-- 2.3 - 1 
ILI wrvr 11 - Is92  



PBMBB.XLS 

UNE 
90 83 
90 87 

QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-PBMBB 

%REC INST LINE %REC 1 
92% 18 16 88.89% 
97% 15 16 106.67% 

1. CAUBRATlON 

THEOR l[DATE 5/18/9; 
ppm UPpm %REC 

BEFORE 
AFTER 

0 
15 
90 

149 

" 
DATE 5/18/92 DATE 5/19/92 
INST UNE INST LINE 

0 2 
0 2 

0.00% 
0.00% 
0.00% 

ATE 5/19/92 
pm %REC 

0 
13 86.67% 
90 100.00% 

148 99.33% 

2. PROPANE UNE RECOVERY 

0 DATE 5/18/92 5/19/92 

2.3 - 2 
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SP-PBMBB.XLS 

I ! 
i METHOD 18 

.... (WESTON QC SUMMARY . .  . ~ . . ~  -_ ..... + . .. 

............ 1 . i ........ ..... ... L- .................... 
L ._ . ' 

I I 
SIMPSON - PASADENA ...................... 8oiler B 

M I ~ L  
.... ................... .... 

.. 

I L 1 -+ 1 
I I 

EDA4004 EJA4001 - . 
-~ 91 7-40-3 91 7-40-3 ...... - 

98.81% 
44.47 47.48 106.76% 
42.65 43.97 103.09% 
19.55 
36.54 

55.64 54.98 
_- 

... 
........................ ..... ............... ......... ......... 

__ ...... 

*.9.PZP??E! __ 
._ dimethyl sulfide ~ 

r 
23.47 
20.49 
20.59 

......... . ...... 
.. ................. ... ......... 

__t___ 

cumene + 

3-carene I 

-,I,.; c p1Pha-ein-e 
beta-pinene ./ 

,e:.%.=.pq- I.-.----- 
' -  i ,.. 

1 

1.. 4 _ 
t r  

...... ................ ............... ..-. .- .... -. - ....... ................................. ...... 
......... .... ............. ............................ . ......... ...... 

I 
........... 

I 

i __ .... t 
Page 1 
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15 UNITS 
FUEL RATE KSCFW BO M IIb 10 I 4  t b  90 90 90 7 4  15 

IIIIIOY 
011eEn I 1.2 1.2 1.2 1.0 1.0 1.0 1.t 1.8 2.8 3.1 i . 1  1.1 

Noti :  It0 Aowndix 0 for Unit Proact  Oucriotion 
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SECTION 3 

RECOVERY FURNACE (CYCLONE) NO. 7 

(SP-RF7) 

Section 3.1 Emission Test Results - VOC 

Section 3.2 Emission Test Results - VOST 

Section 3.3 Emission Test Results - SEMI-VOST 

Section 3.4 Emission Test Results - Miscellaneous 

Section 3.5 Quality Control Results 

Section 3.6 Process Operating Data 
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SECTION 3 
RECOVERY FURNACE (CYCLONE) NO. 7 

(SP-RF7) 

The Recovery Furnace (Cyclone) No. 7 was tested on two different days. The source 
VOST, was sampled for volatile organic compounds using Methods =A, 18, and 16. 

Semi-VOST, Md aldehyde SU@CS were collected. 

Total Hvdrocarbom fM25A) 

Figures 3.1 and 3.2 present the THC trends for the test periods on 6/23/92 and 6/24/92. 
On the first day, the total hydrocarbon concentrations exhibited a downward trend from 29 to 
15 ppm. On the second day, they ranged from 27 to 33 ppm. 

Table 3.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 3.1 is a tabulation of the data. Methanol was identified on day 1 by the 
Method 18 analyses. Methanol and chloroform were detected on day 2. Methyl mercaptan 
was identified on day 2 by the Method 16 analysis. The volumeuic flow was measured during 
sampling with a pitot tube. 

Vohtilc Organic SamDIiig Train (VOST) 

Table 3.2 summarizes the result of the VOST sample collected on 6/23/92. Section 3.2 
tabulates the results for target compounds and tentatively identified compounds (TICS). 

The VOST analysis was used to conGrm the identity of target compounds in Method 18 
as well as to identify other organic constituents that may be present. Of the target compounds, 
chloromethane, aichlorofluoromethane, acetone, and dimethyl disullide dominated, ranging 
from 3.0 to 0.2 ppm, respectively. AU compounds except chloromethane were below the 0.5 
ppm detection limit for Method 18. 

Semivolatilc orepnic Co mnounds (MMn 

Table 3.3 summarizes the result of the semivolatile organic compounds sample collected 
using the Modified Method 5 (MM5) train on 6/23/92. Section 3.3 tabulates the results of the 
target compounds and the tentatively identified compounds (TICS) from the gas 
chromatography-mass spectrometry (GC-MS) analysis. Of the target compounds, phenol was 
predominant at 5.6 ppm. AU other target compounds were below the 0.5 ppm detection limit 
for Method 18. 

3 - 1  



Miscellaneous Parameterg 

Table 3.4 summarizes the results of testing for aldehydes. Section 3.4 tabulates the 
results for each compound. Acetaldehyde wiu detected on day 2. 

VOC Oualitv Control R e d &  

The VOC quality control data arc tabulated in Section 3.5. An explanation of the data 
is included in the section. Quality control results for other parameters arc included with the 
data summary in the section referenced. 

Process DescriDtion and Omratinn Conditiom 

Section 3.6 includes the process operating data as recorded and provided by mill 
personnel. 

3 - 2  
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TABLE 3.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA source: R e c ~ v ~ y  hunace (Cy&=) N0.7 
sounrco&: SP-RP7 TcstDaws: 6/23DZ 6tZW 
FIN: PN1310 CIN: CN1311 & 2 EPN SN17 

- MAX - MEAN - DL 

..... 
Volumetric Flow Data 

Stack Temperanm. 'F 

Procar opmtiq c a  
Roduaiw Rate. IO00 Ib B L S b  

Mabod 16 D.14 b/hr 
Hvdronm sulfide 0.4 

ND 
ND ND ND 

0.6 
0.7 

carboa dtsumde ND ND m 0.9 
Dimemy1 di.¶ll* ND ND ND 1.1 

Mabod 18 Data, Ib/hr 
McUmol 1.9 
Ethanol ND ND ND 0.7 

ND ND ND 0.8 
ND ND ND 0.9 
ND ND ND 1 
ND 
ND ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

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

3.4 
1.1 
4.7 
1.3 
1.5 
1.5 
I .5 
1.7 

2 
2 
2 
2 

1.9 
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TABLE 3.2 SUMMARY OF VOST RESULTS 

Mill: SIMPSON-PASADENA 
source codc: SP-RPI 
FIN: PN1310 EPN: SN17 

1252 

Yoluacblc Plow Dala 
S t a d  Tmpnam. 'P 309 
V o l w u i c  Flow Rap. x 10' DSCFM 

RoduCtioa Rate, lOW Ib B L S b  

1a.3 

71,Q 
proccar O p c r r ~  coodltloss 

2.959 
0.011 
0.387 
0.192 
0.026 
0.018 
0.506 
0.190 
0.133 
0.007 
0.010 
0.147 
0.028 
0.016 
0.026 
0.001 
0.005 
0.003 
0.016 
0.133 
0.037 

PcymeaC 0.003 



TABLE 3.3 SUMMARY OF SEMIVOLATILE RESULTS 

Mill: SIMPSON-PASADENA 
sounxcode: SP-RF7 
FIN: PN1310 EPN: SN17 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I1 
I 
I 
I 
I 

Source: Recovery Fumace (Cyclone) No. 7 
TestDaM: 6t23192 

CIN: CN1311 & 2 

TIME 1123 

VolorncMc Flow Dam 
Stack Tempemure. O F  
Volumenlc plow Rae, x lo' DS- 14aJ 

0.072 
0.032 
0.056 
0.043 
0.067 
0.008 
0.015 
5.591 
0.118 
0.069 
0.090 
0.012 

3 - 7  
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TABLE 3.4 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADENA 
sounrcodc: SP-RPI 
FIN: PN1310 EPN: SN17 

I Source: Recovery Rtma~% (Cyclw~) NO. 7 
Test Dam: 6/23/92. 6/zs192 
CIN: CN1311&2 

I 
I 
I 
I' 
I 
I 
I 
I 
I 
I l l  

I 
1 
I 
I 

Volctmarlc plow Data 

StacL Tempe-, O F  

Volumetric Flow he, x IO' DSQM . .  . . . .  

ND ND ND 0.3 

ND 04 0.6 0.5 

ND 0.? 65 0.7 

ND ND ND I .4 

ND ND ND 0.8 

ND ND ND 1.2 

ND ND ND 0.6 

ND ND ND 1.2 

3 - 8  
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Recovery Fummce (Cyclone) No.7 FIN: PN1310 

CIN: CN1311 & 2  Sourcscode: SP-w7 Dak: 6/23/92 EPN: SN17 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time 1126 1226 1326 

Stack Temperature. 'F 309 309 
Moishus Conteat. Z 20.0 20.0 
O x y p  Concentrotion. Z 12.0 12.0 
cubon Dioxide Concamtion. 116 6.0 6.0 
Volumcbic Flow Rate. x10-3 ACFM 274.0 274.0 
Volumcbic Flow Rate, x10-3 DSCFM 148.3 148.3 

Process Operating Conditions 

Method 16 Data 
Production Rate. lo00 Ib B L S k  70.0 71.0 73.0 71.3 

Hydrogen sulfide 
Cooccatntion, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 0.5 * 0.5 0.5 0.5 * 
Emission Rate. I b k  0.6 * 0.6 * 0.6 0.6 

Concmtratioo. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rsk. I b k  0.7 * 0.7 * 0.7 * 0.7 * 

Methyl mercaptan 

Dimethyl sulfide 

Carbondisulfide 
Concmtration. ppmvd 0.5 * 0.5 0.5 0.5 
Emission Rate. l b k  0.9 * 0.9 * 0.9 * 0.9 * 

Concentratiw. ppmvd 0.5 0.5 * 0.5 0.5 * 
Emission Rate. I b k  1.1 1.1 * 1.1 * 1.1 * 

Dimethyl disulfide 

Method 18 Data 
Metham1 

Cooccntration, ppmvd 23. I 20.0 23.4 22.2 
Emission Rate, l b k  17.1 14.8 17.3 16.4 

Conceatrptioo. ppmvd 
Emissioo Rate. lwhr 

Coocurtrpcioo, ppmvd 0.6 0.6 * 0.6 0.6 * 
Emission Rots, l b k  0.7 0.7 * 0.7 0.7 

Concentration, ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rate, I b k  0.8 * 0.8 * 0.8 * 0.8 * 

Coocurtrotion. ppmvd 0.6 * 0.6 0.6 0.6 * 

Methyl mercaptan 

E M  

AeetolBE 

Z-Pmpaml 

Emission Rate. I b k  0.9 * 0.9 * 0.9 * 0.9 
L 



Dimethyl sulfi& 
concentration, ppmvd 
Emission Rate. I b k  

ConcenMion. ppmvd 
Emission Rate. I b k  

Concuntration. ppmvd 
Emission Rate. I b k  

Conmtratim, ppmvd 
Emission Rate, l b k  

B ~ o d i e h l ~ e t h a n  
Cortcatration. ppmvd 
Emission Rate. l b k  

Concatration. ppmvd 
Emission Rate, I b k  

COncmMion. ppmvd 
Emission Rnte, I b k  

Cwocatration, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate. Ibihr 

ConcMlration. ppmvd 
Emission Rate, I b k  

Cooceatmtion. ppmvd 
Emission Rate, l b k  

Coaceatration. ppmvd 
Emission Rate. I b h  

2-Butpno1~ 

cbloroiom 

Bennn 

Dimethyl dwlFi& 

Toluene 

Ethyl bemzme 

m-, pXylme 

O-Xyleae 

Clrmeac 

d p h n - K m  

betp-Knolu 
conceatnuion, ppmvd 
Emission Rate. l b k  

CoaceaWon. ppmvd 
Emission Rate, I b k  

T v  (UmpCeiTd) 

3-caratt 

- 

EMISSION TEST RESULTS - VOC 'I 

I 

Mill: SIMPSON -PASADENA SOUICE: RSOVCV FUW (Cyclone) No.7 FIN PN1310 
SourcaCoQ: SP-RF7 Dote: 6/23/92 EPN: SN17 

Run 1 Run 2 Run 3 Average 

0.6 
1.0 

1.3 
3.4 

0.6 
1.1 * 

1.3 * 
4.7. * 

0.6 * 
1.3 

0.6 
1.5 

0.6 * 
1.5 * 

0.6 * 
1.5 * 

0.6 * 
1.7 

0.6 
2.0 

0.6 * 
2.0 

0.6 * 
2.0 * 

CooceaWon, ppmvd 0.6 * 

0.6 * 
1.0 * 

1.3 * 
3.4 * 

0.6 * 
1.1 * 

1.3 
4.7 * 

0.6 * 
1.3 * 

0.6 * 
1.5 

0.6 * 
1.5 

0.6 * 
1.5 

0.6 * 
1.7 * 

0.6 
2.0 * 

0.6 * 
2.0 * 

0.6 * 
2.0 

0.6 * 

0.6 
1.0 

1.3 
3.4 * 

0.6 
1.1 

1.3 * 
4.7 * 

0.6 
1.3 

0.6 * 
1.5 * 

0.6 * 
1.5 

0.6 * 
1.5 

0.6 * 
1.7 * 

0.6 * 
2.0 

0.6 * 
2.0 * 

0.6 * 
2.0 * 

0.6 

0.6 

1.3 I 
3.4 * 

0.6 I 
1.3 * I 
'I 

1 . 1  * 

4.7 * 

0.6 * 1 
1.3 * 

0.6 1 
1.5 

0.6 1 
1.5 * 

0.6 1 
1.5 

0.6 1 
1.7 * 

0.6 * I 
2.0 I 

2.0 o.6 * * I 
2.0 o.6 * I 

Emission a, i b k  2.0 * - .  2.0 * 
~~~ 

2.0 2.0 * 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Recovery Fumnce (Cyclone) No.7 FIN: PN1310 
SouMCode: SP-RF7 Date: 6/23/92 EPN: SN17 CIN: CN1311 & 2  

Run I Run 2 Run 3 Average 

PCm- 
Concentration. ppmvd 0.6 * 0.6 0.6 0.6 
Emission Rate. Iblhr 1.9 * 1.9 * 1.9 * 1.9 

Conmtration, ppmvd 15.6 13.5 15.8 15.0 

Coacsotration, ppmvd 0.9 0.6 * 0.0 0.5 

Unknown Compounds S of Total 5.3% 4.4% 0.0% 3.2% 

Knomrp s Carbon 

unknowns m carbon 

Sum Ml8 m carbon, Ibhr 4.6 3.9 4.4 4.3 

Method U A  Data 
Total Aydrocarbom 

Concentntion. ppmvd as C 32.5 26.3 25.0 27.9 
Emission Rote, lblhr as C 9.0 7.3 6.9 7.7 

COMMENTS : 

Volumaric flow for 6l23 and 6/24 M laken from 6/22 dab. 



EMISSION TEST RESULTS - VOC I 
Mill: SIMPSON - PASADENA SOUM: Recovery Fumoca (Cyclonp) No.7 FIN: PN1310 
sourcscoQ: SP-RF7 Date: 6/24/92 EPN: SN17 CIN: CN1311 k2 'R' 

A I 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS I 
'1 

Begi- Time 1138 1238 1338 
Flow Data 

Stock Temperphuo. "F 309 309 
Moisturs Conteat. Z 20.0 20.0 
oxygea Conceatntion, 16 12.0 
csrbon Dioxide Coocsatntion. % 6.0 
Volumstric Flow Rate, x10-3 ACFM 274.0 274.0 
Volumetric Flow Rate, x10-3 DSCFM 148.2 

6.0 I 
Process Owratim Conditions - 

Production Rate. loo0 Ib BLShr 67.0 

Method 16 Data 
Hydrogen sulfide 

Coaccatdon, ppmvd 
Emission Rate, lbllu 

Ccawatdon. ppmvd 
Emission Rata. Ibhr 

Coaccatration, ppmvd 
Emission Rata, Ibllu 

Concatration, ppmvd 
Emission Rate, Ibllu 

Concatration. ppmvd 
Emission Rote. Ibhr 

Methyl mercaptan 

Dimethyl sulfide 

carbon dinrlride 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concatration, ppmvd 
Emissioo Rate, l b k  

Concatration, ppmvd 
Emission Rata. I b h  

Methyl mercaptan 

Ethaml 
Comtntion. ppmvd 
Emission Rote. lbhr 

Concatration, ppmvd 
Emission Rata. l b h  

AatoDe 

0.5 
0.6 * 

0.5 
0.7 

0.5 * 
0.9 * 

0.5 * 
1.1 

17.6 
13.0 

0.6 
0.7 

0.6 * 
0.8 * 

67.0 

0.7 
0.8 

0.5 * 
0.7 * 

0.5 
0.9 * 

0.5 
1.1 * 

25.5 
18.9 

0.6 * 
0.7 * 

0.6 
0.8 

0.6 * 

66.0 

I .o 
1.1 

0.5 
0.7 * 

0.5 
0.9 * 

0.5 
1.1 

20.8 
15.4 

0.6 * 
0.7 * 

0.6 * 
0.8' 

0.6 

66.7 

I 
'I 

0.7 I 
O" I 
0'9 * I 
1'1 * I 

15.8 1 
I I 

0.7 

. 0.5 

0.5 * 

0.5 * 

21.3 

0.6 
0.7 1 
0.6 
0.8 1 

Ccawatratioa. ppmvd 0.6 
Emission Rote. Ibhr 0.9 0.9 0.9 * 

0.6 ' 

I 



I' 

I 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Rsovery Fumnce (Cyclone) No.? FIN: PN1310 
Souros coda: SP-RF7 Dalz: 6/24/92 EPN: SN17 CIN: CN131I & 2  

Run I Run 2 Run 3 Averam 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, I b k  

Concmtration. ppmvd 
Emission Rate. Iblhr 

Concentrption. ppmvd 
Emission Rote. lblhr 

Cmcatmtion. ppmvd 
Emission Rate, Iblhr 

Bromodichloromethan 
Concentration. ppmvd 
Emission Rote, Iblhr 

Conceatmtion, ppmvd 
Emission Rw, I b h  

Concentration, ppmvd 
Emission Rw, lblhr 

Concentrption, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Conceotration. ppmvd 
Emission Rate. Iblhr 

Conceotration. ppmvd 
Emission Rate, I b k  

Conceotmtion, ppmvd 
Emission Rote, lblhr 

Concatration. ppmvd 
Emission Rate. lblhr 

Conceotration. ppmvd 
Emission Rate, I b k  

Cmcmtrotion. wmvd 

2-Butano~  

Chloroform 

Baaae 

Dmethyl disulfide 

Toluen 

Ethyl benzene 

m-. pXylene 

*Xylene 

CUmm 

alphn-K- 

b&l-KMlE 

3-cpreac 

Tapem WmWfied) 

0.6 
1.0 

1.3 
3.4 

0.6 * 
1 . 1  

1.3 * 
4.7 * 

0.6 * 
1.3 * 

0.6 * 
1.5 * 

0.6 
1.5 * 

0.6 * 
1.5 * 

0.6 * 
1.7 * 

0.6 * 
2.0 * 

0.6 * 
2.0 * 

0.6 
2.0 * 

0.6 

0.6 * 
1.0 

1.3 
3.4 

0.6 * 
1.1 * 

1.3 
4.7 * 

0.6 * 
1.3 * 

0.6 
1.5 

0.6 * 
1.5 

0.6 * 
1.5 * 

0.6 * 
1.7 * 

0.6 * 
2.0 * 

0.6 
2.0 

0.6 
2.0 * 

0.6 

0.6 * 
1.0 * 

3.6 
10.0 

0.6 * 
1.1  

1.3 * 
4.7 

0.6 * 
1.3 * 

0.6 * 
1.5 

0.6 * 
1.5 * 

0.6 * 
1.5 * 

0.6 
1.7 * 
0.6 
2.0 * 

0.6 * 
2.0 * 

0.6 * 
2.0 * 

0.6 * 
1.0 

I .6 
4.5 

0.6 * 
1 . 1  

1.3 * 
4.7 * 

0.6 * 
1.3 * 

0.6 * 
1.5 

0.6 
1.5 * 

0.6 * 
1.5 * 

0.6 
1.7 * 

0.6 * 
2.0 

0.6 
2.0 * 

0.6 * 
2.0 * 

0.6 * 0.6 * 
Emission Rote; iblhr 2.0 2.0 * 2.0 2.0 

One or- v d ~ ~ r r r c  *tilh.n Ibo d a e c h  limit. 3.1 - 5 R p  7 of 16 EIRFI.XLS 9/22/91 



EMISSION TEST RESULTS - VOC I' 
- I' 

Pcplmc 0.6 * 0.6 I 
p' 

Coocsntntioo. ppmvd 39.1 14.8 8.1 20.7 1 

I 
I 

MU: SIMPSON - PASADENA Source: Recovery Funuce (Cyclone) No.7 FIN: PNl31o 
sourcscods: SP-RF7 DPLe: 6/24/92 EPN: SN17 CM: CN131I & 2  

Run 1 Rua 2 Ruo 3 Average 

Conceatntioo, ppmvd 0.6 * 0.6 
Emission Rate. I b h  1.9 * 1.9 * 1.9 

Conceatration. ppmvd 16.6 23.0 19.5 19.7 
KnowarmCPrbOn 

UnlwWD3pscprboll 

Sum M18 m cubon. lblhr 15.5 10.5 7.7 11.2 
Unlmown Compounds Q of TOM 70.2% 39.1 % 29.4% 46.2% 

Method ZSA Data 
Tdnl Hydmcarbom 

Cwceatratim. ppmvd M C 36.3 37.5 38.8 31.5 
Emission Rate. I b k  M C 10.1 10.4 10.8 

COMMENTS : 

Volumccrio flow for 6/23 md 6/24 was ULcn from 6/22 dah. 

* O m  a nmm nhvr nn kr the 4u4011 l i t .  3.1  - 6 

I' 
'I 
I 
I 
I 
I 
i I 
I 

I 
I b 0  8 of 16 ElRPI.XLS 9nY92 
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Section 3.2 Emission Test Results - VOST 
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EMISSION TEST RESULTS - VOST 

Mill SIMPSON -PASADENA Soum: Recovery Fum~cs (Cyclone) No.7 
S o U M  codc. SP-RF7 EPN: SN17 FIN: PN1310 CIN: N1311&2 

TARGET COMPOUNDS 
Chloromethnne 
Bmmomethnne 
Mcrhylene Chloride 
AeeCone 
Carbon Disulfide 
Chloroform 
TrichlorofluorometbPne 
Dimethyl disulfide 
Dimethyl sulfide 
Iodomuhpas 
I s o o f t M O  
O-HGXMC 
Z-B~tnno~e (MEK) 
2Chloro-l.3-butodiene 
Bromodichloromrhane 
Trichloroechene 
tett-Butyl methyl ether 
Tetnchloroethcw 
BamM 
DibromomcrhPae 
Tolusae 
Elhylbenzeoe 
Styrene 
m-lpX ylene 
0-Xylene 
Acrolein 
A-Pinene 
B-Pinene 
CUmeoS 

0.472 
0.087 
2.099 
0.711 
0.160 
0.006 
4.424 
1.383 
0.685 
0.085 
0.093 
0.735 
0.167 

0.104 

0.174 
0.012 
0.047 
0.025 

0.031 
0.010 

11.898 

0.422 

0.009 

1.335 
0.099 

0.005 
0.312 

0.025 

0.002 

1.474 
0.405 

0.009 

12.37 
0.09 

4.75 2.73 
4.91 0.92 

0.16 
4.02 0.18 

5.76 
1.48 
0.69 
0.09 
0.10 

0.12 1.05 
0.17 

0.10 

0.20 
0.01 
0.05 
0.03 

1.69 0.07 
1.51 
0.42 

6216.08 2.959 
43.72 0.011 

1369.47 0.387 
463.38 0.192 
82.41 0.026 
89.88 0.018 

2893.97 0.506 
744.72 0.190 
344.22 0.133 
42.71 0.007 
49.25 0.010 

528.72 0.147 
83.92 0.028 

52.26 0.016 

100.00 0.026 
6.03 0.001 

23.62 0.005 
13.57 0.003 

36.52 0.016 
756.28 0.133 
208.54 0.037 

f l y -  0.021 0.03 15.08 0.003 
TENTATIVELY 
IDENTIFIED CMPDS. 

Acidic Esters 
Ammatic HC 
Branched HC 
Butene 
Cyclic HC 
Cyclohexane 
Furan 
HydrocPrbon 
Siloxane 
Suhst'd HC 
Mahyl Thiophene 
Thiophene 

0.092 

0.035 

0.077 
0.024 
0.189 
6.254 
0.025 
0.413 

0.094 

0.020 
0.502 

0.7% 
0.01 1 

0.09 
0.09 

0.02 
0.54 

0.08 
0.82 
0.20 
6.25 
0.03 
0.41 

46.23 
47.24 

10.05 
269.85 

38.69 
412.06 
100.50 

3142.71 
12.56 

207.54 

3 . 2  - 1 



EMISSION TEST RESULTS - VOST 

Mill SIMPSON - PASADENA SOUM: Recovery Furnace (Cyclone) No.7 
SOUM coda: SP-RF7 EPN: SN17 FIN: PN1310 CIN: N1311&2 

D a b  6/23/92 
Compound W17-T RFI'I-TC RFI7-C Totd SP-RF7 COW. 

(re) (re) ( P e w  re (re/&) (ppm) 

SURROGATE STDS 
(% Recovery) 

ToIueobd8 95.8 98.7 97.8 
1.2-Dichlomctbud4 68.5 63.9 94.1 
B-6 110.8 99.2 104.3 

-T=T- Air Volumo = 0.00199 cu.m. 
-TC=T~~xlchnrropI 
-C 3 C o n d m  Condensto Vol. 43.0 mL 

NOTES. 

3 . 2  - 2 
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Triangle Laboratories o+ RtP, Inc. m e  w e :  ~ 1 2 1 s  SWLC IO: 3P-W7/ lVaT/0823/ lA T 
801 C a p i t o h  Dr ive  RF m e :  n12iz T L I  10: 57.188.1 
OUrnU, HC 27713 DATE: 07/22/92 AMALV3IS OATL: 07/04/82 
T * l W h Q y :  (919) 544-5729 TLI  PRW S: 21278 

Y C T H O O  8 2 4 0  ~ U A N T I T A T I O N  R L P O R T  
i8=..i....n....E....=8¶n=¶~¶~88*8=*n*~8n8¶~=~=~=¶¶¶8n=8==88~¶~¶¶8=.888a~8¶¶¶=.===n¶=~=58=~~8.a8a8=~¶8=~~¶¶¶=~~~n= 

NlYE AREA RF 3CW 1310 NIT, ug CWC WAN LIMIT .................................................................................................................. 
1 8 r Q o c n l o r o l t h v y  SI72 770 1 13 
2 C n l O r o r t h v )  7834 .eo1 185 1 .472 0 .os 
3 B r o r r r t k u w  1814 1.008 295 1 .087 0 .os 
4 v i n y l  cn lor ib  0 1.258 0 1  .OOl NO .05 
s C n l O r o 8 t l w n  0 1.048 0 1  .001 no .os 
8 u . M y l o m  Chlorid. 85880 1.520 577 1 2.088 E .os 
7 A e a t o m  7831 .SSP 518 1 .711 0 .05 
8 Carbon Oiwlfid. 15372 4.850 488 1 . l a 0  D .os 
9 l . l - O i c n 1 0 r m n m  o 1 . a  0 1  .001 HD .os 

10 l , l - O i c n l 0 r o 8 t l w n  0 4.122 0 1  .OOl  NO .os 
11  t r M * - l . 2 - o i c n l o r a v w r w  0 1.758 0 1  .OOl  nu .os 
12 Cnlococorm 51s 3.947 788 1 .008 e .05 
13 1 . 2 - O i s k l o ~ h u *  0 2.813 0 1  .001 NO .os 
43 tr ien1orOf1uorOltk.n 218153 2.388 39s 1 4.424 E .os 
48 k r y l a i t r i l e  0 .337 0 1  .om NO .os 
47 c i * - l , 2 - o i c n l o m o ~  0 2.018 0 1  . O O l  ND .os 
52 1,3-bIJtadlom 0 1.273 0 1  .001 NO .05 
57 A l l y l  enlorid. 0 .818 0 1  .oQl NO .os 
82 O i r t h y l  d i w l f i d .  lO#lOO 9.813 1088 1 1.383 E .os 
83 O i r t h Y l  Wlf id.  54134 1.701 508 i .ea5 0 .os 
85 Iodorthuw 4340 2.408 488 t .on5 0 .os 
88 I.ost.rw 20752 10.750 881 1 . o w  o .05 

8a v i n y l  8 r a i d .  0 1.387 0 1  .OOl  ND .os 
70 n-nexuu 43529 2.881 858 1 .75s 0 .os 

88 Tert-8utyl  r t n y l  atk.r  0 3.82s 0 1 .001 NO .05 

14 l 8 4 - 0 i C l W m D . n z m  
15 2-6- 
18 1.1.1-Tricn1omotk.n 
17 Carbon Tatrwl lor id.  
18 Vinyl  hmtm 

20 1 .2-otcn1oroproouw 
21 Ci.-l ,3-oicnloroproprr 
22 T r i c n l o m t k r r  
23 Oib-lo- 
24 1 ,l , 2 - T r i e h l o r a U u w  
2s m z w  
28 t M . - l . 3 - O i e h l O r o p r o p r r  
27 Bromoform 
54 1~4-0iChlOfU-2-bUur* 
80 O i b m  

28 C n l o ~ m - d s  

18 8ro.odichloror fnu*  

2s 4 ~ * t n y i - ~ - ~ m -  
30 2-HeXarnm 
31 T a t r M l o r o n t n m m  
32 1 . 1 . 2 . 2 - T e t r M l o r a U u w  
33 101- 
34 c n i o - m  

24745 
541 

0 
' 0  

0 
0 
0 
0 
0 
0 
0 

14958 
0 
0 
0 
0 

.033 

.a13 

.E40 

.E85 

.723 

.a59 

.as4 

. S O 8  

.585 

.380 
1.457 

.84S 

.290 

. 1 22 

. 290 

902 14 
754 14 

0 1 4  
0 14 
0 I 4  

0 1 4  
0 1 4  
0 14 
0 14 
0 14 
0 14 

841 14 
0 14 
0 14 
0 14 
0 14 

13 
. l e 7  D 
.OOl  ND 
.OOl  NO 
.001 NO 
. W l  NO 
. W l  ND 
.OOl  NO 
.001 NO 
. O O l  NO 
. O O l  NO 
. lo4  0 
.OD1 NO 
.OOl  ND 
.002 NO 
.OOl  ND 

SOW8 1342 28 13 
0 .22s 0 28 .OOl NO 
0 .135 0 28 .OOl  NO 
0 .382 0 28 .OOl  NO 
0 .334 0 28 .OOl  ND 

18708 .798 1112 28 . I 7 4  0 
0 ,938 0 28 .OOl  NO 

.os 

.os 

.os 

.os 

.os  

.os 

.05 

.os 

.os 

.05 

.os 

.os 

.os 

.05 

.05 

.os 

.os 

.os 

.os 

.os 

. 0 5  
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TRIANOLE LABORATORIES OF R I P ,  INC. FILE NPME: HI218 
801 C a e l t o l a  D r i v e  DATE: 07/22/92 

Durhu. NC 27713 T L I  PWJ I: 21278 
Talephone: (919) 544-5729 

S W L E  I O :  SP-RF7/1VCW/OOZS/lA 
T L I  10: 57.188.1 

ANALYSIS DATE: 07/04/92 

INTERNAL STANDARD 19 SCAN I S  AREA I S  I O  

770 4S099 1 

902 89458 14 
1342 95848 28 

3.2 - 5 



2 m m  902 14 
0 . os3 0 14 
0 .a13 0 14 
0 .E40 0 14 
0 .E85 0 14 
0 .72J 0 14 
0 .e58 0 14 
0 .as4 0 14 
0 .588 0 14 
0 .585 0 14 
0 .380 0 14 
0 1.487 0 14 
0 .e45 0 14 
0 .2W 0 14 
0 .122 0 14 
0 .2W 0 14 

I8 
.we ND 
.001 NO 
.OOl  NO 
.OOl  NO 
.OD1 ND 
.Ml )(o 

. W l  NO 

. W l  no 

.w1 No 

.Wl NO 

.w1 KO 

.W1 NO 

.Wl ND 

.w2 no 

.w1 No 

27178 1344 28 I S  
0 .22s 0 za . W l  w 
0 .135 0 28 .w1 ND 
0 .382 0 28 .Wl No 
0 .3a4 o 21 .w1 ND 

0 .998 0 28 .OOl  NO 
2188 . n e  i l i a  20 .02s E 

, ::: 1 
.os 

.os 

.05 

I 
::: ,I 

I 

C- 

. o s  

.05 



coon: NO * Not Dot.CtM; 0 s D.trt.0; L = Cstiutmd: Is 8 Intsmnl Standud 
3.2 - 7 



TRIANOLE LABORATORIC8 OF RTPI IN. PILE N I I H :  HI219 SlWPLK I D :  SP-Rr7/1vDsT/O4Z3/11 
801 Cmitola Drive DATC: 07/22/92 T L I  ID: 57.144.2 
ournu. K: 27713 TLZ PROJ D:  21278 AUALV¶Z¶ DATC: 07/04/02 
TelepIYXY: (919) 544-572s 

356 131771 771 .2¶ .747 - 
1596 74231 711 . 25 .44a 
1821 1S624 771 .2s .084 
1512 9804 771 .2s .05S 
203 3400 771 .IS .om ' 

1230 1642 771 . 25 .011 
1194' 0 1 0  771 .2s .OD8 

3.2 - a 



Trlanglm ~ a b o r a t o r i 8 ~  of RTP. Inc. FILE NPME: AC828A SAMPLE I O :  9P-R?7/1VOST/0823/lA 

801 Caoitola o r i v o  RF FILE: AC828 T L I  10: 57.180.9 

D u m ,  NC 27713 DATE : 07/28/92 SAMPLE VOL: .005 L 
TOlODhonO: (919) 544-5729 TLI PROJ a:  21278 ANAL DATE: 07/03/92 

OILN PXTOR: 1 
n E T n o o  8 2 4 0  O U A N T I T A T I O N  R E P O R T  
-:1-.:1=D....i..l.iiISE...I..0...E..IIIE=======*==:======:=~~========~~===~¶¶==========¶====:=============~, 

NPYE AREA RP SCAN IS10 CONC, ug/L CODE WAN LIMIT ............................................................................................................ 
1 Brewchloroanthano 1790 780 1 I 9  
2 C h l o r m t h a m  0 1.547 0 1 .38 NO 10 
3 n-thuu 0 1.347 0 1 .41 ND 10 
4 Vinyl Chlorldw 0 1.805 0 1 .31 NO 10 
5 ChlorWt l lYY 0 1.382 0 1 .40 NO 10 
8 Mothylom Chlorlda 357 2.091 587 1 4.75 E 10 
7 putme 397 2.252 ‘ 5 ¶ 0  1 4.91 E 10 
8 Carbon 018ulfida 0 8.180 0 1 .09 NO 10 
9 1 . 1 - 0 1 c h 1 0 r a t n m  0 1.892 0 1 .33 ND 10 

10 1 , l - O l C h l o r a t h a m  0 4.450 0 1 .13 NO 10 
11 t rana- l ,2 -Oichlorwtham 0 1.983 0 1 .28 NO 10 

13 1.2-D1CnlOrathu.a 0 3.708 0 1 .15 NO 10 
43 Tr lchlorof1uormmth.n 0 1.155 0 1 .48  NO 10 
45 Pcml.in 0 .329 0 1 1.89 NO 10 
48 k r y l o n i t r i l 8  0 .980 0 1 .57 NO 10 
47 C1a-l.Z-OIchlorO.thuw 0 2.217 0 1 .25 NO 10 
53 1 , 3 -butad lo~  0 4.775 0 1 .12 NO 10 
58 A l l y l  Chlorlb. 0 7.310 0 1 .08 ND 10 
83 O l n t h y l  d l w l f l d o  0 2.288 0 1 . Z I  ND 10 
84 O l r t h y l  Wl f lb .  0 4.789 0 1 .12 ND 10 
80 Iobo..thMa 0 13.385 0 1 .04 NO 10 
87 1.Oat.M 0 10.448 0 1 . O S  NO 10 
89 TOrt-Butyl m t h y l  0 t h ~  0 1.487 0 1 .38 ND 10 
70 Vinyl  B r a i d .  0 4.085 0 1 .14 ND 10 
71 n - H o x w  39 9.182 887 1 .12 E 10 

12 Chlorofom 814 4.254 799 1 4.02 E 10 

14  1 . 4 - o i f 1 ~ o r a b 8 n z . r ~  
15 2-8UtMorU 

18 1.1.1-Tr lCh1orwM.M 
17 Carbon T o t r a W l o r l d a  
18 Vinyl  k w t a t 8  
19 8rcao9lchlormmM.M 
20 1 .2-oichlorw- 

22 T r i c h l o r w t k m  

24 1 , 1 . 2 - l r l c h l o r a M . M  
25 88nz.m 
28 t r a n a - 1 . 3 - O l c h l a r o p ~  
27 B-0- 
55 1 ~ 4 - 0 1 C h l O ~ 2 - b U t O M  
01 Olbro.o..thMa 

28 ChlorObmz8~-Q5 
29 4-Mothyl-2-P.ntahmm 
30 2-Hex- 
31 Totruh1OrO. th .M 

21 Ci8-1,3-01ChlorO- 

23 D l b ~ l o ~  

32 1 , 1 , 2 , 2 - T o t r u h l a r a t h u . a  

8072 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.097 . 895 

.SO7 
1.423 

.790 

.a11 

.908 

.472 

.sa0 

.537 
1.014 
.a88 
.357 
.242 
.sa3 

913 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
1 4  
14 

14 
14 
14 
14 

19 
1.27 ND 

.18 NO 

.24 NO 

.OS NO 

.18 NO 

.15 NO 

.14 NO 

.28 ND 

.22 NO 

.23 NO 

.08 NO 

.14 NO 

.35 NO 

.51 NO 

.21 NO 

10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10  
10 
10 

9907 13S7 28 1s 
0 .a00 0 28 .13 NO 10 

0 .590 0 28 .17 NO 10 
0 .342 0 28 .30 NO 10 

0 .848 0 28 .12 NO 10 

3.2 - 9 



T r t m g l e  Laboratories of RTPo Iffi. F I L E  N W E :  AC828A SAMPLE I D :  SP-RP7/1VOST/0023/lA 

801 C a p i t o l .  D r i v e  RP F I L E :  AC820 T L I  I D :  57.100.9 

Durham. NC 27713 DATE: 07/28/92 s w L e  VOL: .a05 L 
Te1e~)UYI.: (919) 544-5729 T L I  PROJ #: 21278 ANAL OATE: 07/03/92 

N E T H O D  a 2 4 0  ~ U A N T I T A T I O N  R E P O R T  
D I U  FACTOR: 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ----- ------ =.==a-.=....=1aa,=a======,==~===~~a=~~ 

NAME AREA RF SCAN IS10 c m .  ugiL cooe aulul LIMIT ............................................................................................................ 
33 TO1U.m 0 .9a5 0 20 .10 NO l o  
34 C n l o r D D m n z m  0 1.001 0 28 .10 NO 10 
35 Ethylb.nzUU 0 .sa5 0 28 . I 7  NO 10 
30 s t y r a m  0 1.142 0 28 .09 NO 10 
37 o - x y l m  0 .ea4 0 28 .15 NO 10 
30 m - l p - X y l m  0 .eo0 0 28 . l S  NO 10 
50 1.2 D l c h l o - Z W a  0 .e23 0 20 . l O  NO 10 
51 1,2,3-Tricnloroem~oum 0 .957 0 20 .ll NO 10 
52 1,3 D l C h l o - Z W  0 . 4 l S  0 20 .24 NO 10 
54 1.4 oicnio-zem 0 202 0 28 .39 NO to 
S? A - P i n m  0 . l o 7  0 20 .OO NO 10 
59 0-Pinem 0 1.7s3 0 28 .OO NO 10 
00 cuarw (t.aCropy1b.nzem) 0 .310 0 20 .33 NO 10 
05 Etnyi mth.cryi.te 0 .314 0 20 .32 NO 10 
08 P-cY8mm 0 .921 0 28 .ll NO 10 

41 1 . 2 - 0 i b l 0 r m h u ) - d 4  
4a 8 . n r m - d o  
39 T O l u N m 4 a  

5005 3.010 048 1 .24 0 94.1 
13792 1.038 848 14 .20 0 104.3 
14000 1.453 i i i e  28 .24 0 97.0 
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Section 3.3 Emission Test Results - SEMI-VOST 



EMISSION TEST RESULTS - SEMI-VOST 

Mill SIMPSON - PASADENA Rsovary Furnace (Cyclone) No.7 
CIN: CN1311&2 source code: SP-RF7 SN17 FIN: PN1310 

Date 6lU192 
Compound SP-RF7 SP-RF7 Cooc. 

(us) ( P S h 3 )  (ppm) 

TARGET COMPOUNDS 
a-Pinene 15.91 408.79 0.072 
B-Pinco~ 7.11 182.68 0.032 
1 ,2 .4-Tr ich loWe 16.46 422.92 0.056 
a-Terpineol 10.66 273.90 0.043 
Naphthalww 13.83 355.34 0.067 
Di-n-hutylphlhPIPte 3.40 87.36 0.008 
bis(2-Elhylhexyl)phthplote 9.38 241.01 0.015 
Phenol 852.75 21910.33 5.597 
2-Metbylph~0l 20.69 531.60 0.118 
I ,2.4-Trichloroben+me 20. I5 517.73 0.069 
Naphthalene 18.66 479.45 0.090 
Di-a-butylphthalah 5.51 141.57 0.012 
bis(2-Ethylhexyl)phthalah 25.15 646.20 0.040 

T E N T A W Y  
m m m m  CMPDS. 
Melhox yphmol 4829.06 124076.57 
Subst'd phenols 446.96 11484.07 
Subst'd bearddehyde 183.10 4704.52 
Subst'd ketones 169.81 4363.05 
Suhst'd HCs 343.48 8825.28 
Subst'd Aromatic HC 68.95 1771.58 

SURROGATE STDS 
(96 Recovery) 

Nitro- - - 
1 . 3 , 5 - T ~ C h l O ~ ~ O - d 3  60 51 
1 .CDibromohuucoed4 95 71 
2-Fluorobipha1yl 77 79 
Phenol4 103 74 
2.4,6-Tribmmopbeool 81 78 
AnthrSfeobdlO 82 111 
PymbdlO 61 93 

NOTES: 
Air Volums = 0.03892 cum. 

3 . 3  - ? 
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TRIANOLC LABORATORIES OF RW, IHC. 
801 Capltola O r i v a  DATA FILE: CJlOO s w L e  IO: SP-RFl-1W5-0823-1 
Ourhu. NC 21713 RC CILC: GJO98 TLI S W L C  m: 51.111.5-8 
TalopK*U: (919) 544-5729 DATE: 08/25/92 & 57.229.1 

TLI PRQl I: 21285 OILUTIOW C m R :  10 
AUALVSIS DATE: 08/04/92 

1 1,4-0iChlorOb.nzY*-Q4 
2 PhNml 
3 bi*(2-Chlomulyl)attmr 
4 2-ChlorOphu101 
5 1.3-01ChlOmD.nZYI 
8 1.4-01chlomD.n~~ 
1 m z y 1  .1*l 
8 1,2-0ichlomD.nzmnm 
9 2-mhy1phatm1 
10 bia(2-Chloroi.ooropyl)atkr 
11 4-Y.fkylpk.nOl 
10 U-Witrow-dl-n-propylamlrN 
13 U ~ x u h l a r m n w  
14 lUphtlu1um-h 
15 Uitrobmnurr 
18 1.ophororr 
11 2-nitroprun01 
18 2.4-0iNthylPkrpl 
18 hlZoic -id 
20 bi*(2-Chloromthoxy)uuum 

22 1,2,4-TriehlomD.nz~1 
23 WupktA.1.l). 

25 nanacitla-imnm 

27 I-Y.fkyl~phth81.n 

PI H a x a c i t l ~ y c l o i m n m  
30 2.4.8-Tricnlorogmol 
31 2.4.5-Trlchlorogmol 
32 2-Chtoronpktk.lam 
33 Z-Uitrou8ilim 
34 0iNthYlwk.lmt. 
35 kmqhthYlam 
38 S-WitrO.nilim 
37 - 
88 2,4-0fnitrap(ylol 
38 4-Nitrap(ylol 
40 O i b u u o z U m n  
41 2.4-0initro~olurr 
42 2.8-Oinitmtolurr 
4a Oi.Ulylwk.l*tm 
44 4-Chl-Yl-ml- 
4s ClunrmlU 
48 4-NitrO.nllin 
47 PmUlthmm-dlO 

21 2,4-0iChlOrap(ylol 

24 4-ChlorO.nilin 

28 4-ChlOr0-3~lPkrpl 

28 curugMkrr410 

31188 
108080 1.5945 

0 1.2578 
0 1.3380 
0 1.5822 
0 1.8127 
0 .e782 
0 1.5290 

1190 1.0885 
0 1.0048 
0 1.1437 
0 .lo30 
0 .5511 

0 .2884 
0 .so60 
0 .lo14 
0 .253S 
0 .0881 
0 .34w 
'0 .2833 

1593 .3384 

94028 

4217 .gala 
0 .4082 
0 .  .1443 
0 .2371 
0 .1443 

77788 
0 .la88 
0 .28W 
0 .3184 
0 1.0808 
0 .2288 
0 1.0854 
0 1.5908 
0 .2901 
0 .8188 
0 .0824 
0 . O 8 M  
0 1.4888 
0 .SO70 
0 .2888 
0 1.ooza 
0 .5818 
0 1.1855 
0 .31W 

SSMB 

3 .3  - 2 

590 1 
547 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

828 1 
0 1  
0 1  
0 1  
0 1  

782 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 

755 14 
185 14 
0 14 
0 14 
0 14 
0 14 

lot2 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 2 8  
0 28 
0 28 
0 28 

122s 47 

IS n1an 
852.75 0 

.PO no 

.19 no 

.le YO 

.18 no 

.37 no 

.18 no 
20.88 c 

.25 UO 

.2P ND 

.38 no 

.48 no 
IS nran 

.32 UO 

.17 no 

.47 WD 

.34 no 

.95 no 

.24 NO 
.SO NO 

20.15 e 
18.88 c 
.21 no 
.sa no 
.38 no 
.11 no 

.81 m 

.38 m 

.32 UO 

.08 m 

.45 m 

.O# m 

.08 m 

.35 m 

.ll no 
1.85 NO 
1.48 NO 
.07 NO 
.28 wo 
.38 no 
.lo m 
.18 no 
.O# NO 
.33 m 

IS nxmi 

IS nrw 

100 
100 
100 
loo 
100 
100 
loo 
loo 
100 
100 
100 
loo 

loo 
1 0 0  
1 0 0  
loo 
1 0 0  
loo 
loo 
100 
loo 
1 0 0  
100 
loo 
loo 

loo 
loo 
loo 
loo 
loo 
loo 
loo 
loo 
loo 
loo' 
1W 
100 
loo 
loo 
100 
100 
loo  
loo 



TRIANOLI LAMRATORIES OF R T P ,  IN. 
801 Capitol. O r i w  DATA FILE: W l O O  SAMPLE IO: SP-RF7-1m5-0823-1 
O U m U .  NC 27713 RC m e :  w o 8 e  T L I  5 W L L  ID:  57.171.5-0 
T*lWhono: (919) 544-5729 DATE: 08/25/92 k 57.229.7 

T L I  PRW S: 21205 OILUTIOH FACTOR: 10 
ANALYSIS OATe: 08/04/82 

3 . 3  - 3 



TRIANOLE LABORATORIES Of R T P ,  INC. DATA m e :  FIOIO s w L e  IO: S P - R F ~ - ~ M M ~ - O ~ Z J - ~  
801 Cwitola Orlvo RF FILE: FIO78 TLI SWLE IO: 5r.iri.5-8 
Our-. NC 21113 OATC: 08/24/92 L ,51.229.7 
T.l*pMrW: (919) 544-5729 TLI PROJ: 21285 OILUTION FACTOR: 1 

ANALYSIS DATE: 07/18/92 

2144 
13101 
8704 
17400 
21858 
totes 

0 
0 

1818 
190 

. O  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1530 
1211 
4581 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.198 
2.1s9 
1.481 
1. 820 
2.384 
2.482 
1.912 
3.088 
1.518 
I. 087 
1.430 
2.319 
1.7w 

.599 

.888 
2.294 
1.371 
.473 
.478 
.a54 
. on1 
.333 
.284 
.347 
1.007 
.258 
.118 
.84* 
.281 . 502 
.348 
.344 
.518 
.127 
.so2 
.383 
.4os 
.378 

158 3 
958 4 

1330 5 
1515 8 

0 1  
0 1  

230 1 
288 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 2  
0 2  
0 2  
0 2  
0 2  

510 2 
530 2 
515 2 

0 2  
0 2  
0 2  
0 2  
0 2  
0 2  
0 2  
0 2  
0 3  
0 3  
0 3  
0 3  
0 3  

IS 
IS 
IS 
IS 

. 31  NO 

.ll NO 
15.91 0 
1.11 e 
.12 NO 
.iz no 
.15 ND 
.10 NO 
.18 No 
.27 NO 
.20 NO 
.12 NO 
.18 NO 
.49 NO 
.44 NO 
.13 NO 
.21 NO 
.13 No 
.13 No 

. .07 NO 
.15 ND 
.18 No 

18.48 0 
10.88 0 
13.83 D 
.24 NO 
.52 No 
.os No 
.21 No 
,lZ w 
.18 No 
.18 No 
.ll No 
.72 No 
.30 No 
.24 NO 
.23 I40 
.PI ND 

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



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2440 
0 
0 
0 
0 
0 
0 
0 
0 
0 

14818 
0 

.534 

.538 

. 608 
1.180 
1.118 

.445 

.124 

.22s 
1.848 
.zoo 
.221 
.197 
.TOO 
.la8 . 079 
.53a 

. e43 

0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  

0 3  
0 3  
0 3  
0 4  
0 4  
0 4  
0 4  
0 4  

o a  

1.851 1080 4 
1.431 0 5  

.744 0 5  

.ass 0 5  
,511 0 5  
.a79 0 5  
.E82 o s  
.317 0 5  

1.290 0 5  
.a08 0 5  

. a l l  0 5  
2.207 i m  5 

.IT NO 10 

.17 NO 10 

.14 NO 10 

.15 NO 10 

.08 NO 10 

.08 NO 10 

.21 NO 10 

.74 NO 10 

.40 NO 10 

.05 NO 10 

.44 WI) 10 

.42 NO 10 

.23 NO 10 

.OB NO 10 

.34 NO 10 

.58 no 10 

.09 MD 10 
3.40 C 10 
.02 ND 10 
.04 NO 10 
.oa no 10 
.08 NO 10 
.01 no 10 
.OS NO 10 

.os NO 10 

.02 no 10 

.05 NO 10 
9 . M  c 10 
.08 MO 10 

3 . 3  - 5 

COOE9: NO E N o t  0mtrt.d: 0 s 00t.sL.d: C i E S t i U t m d ;  13 8 I n t a m 1  8-rd 



458 
808 
707 
773 
872 
813 

1383 
981 

532 
1089 
888 
04s 

1180 
494 
782 

18.30 
1245 
1287 
1284 

943 

8818412 
304408 
188575 
148227 
119450 
88458 

174408 
87350 
59888 
52818 
38582 
3292) 
75588 
38410 
27805 
32732 
87883 
54855 
48788 
48570 

512 
512 
758 
758 
758 
758 

1330 
958 
512 
958 
758 
758 

1330 
512 
758 
858 

1515 
1330 
1 330 
1330 

40.00 
40.00 
40.00 
40. W 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
10.00 
40.00 
40.00 
40.00 
40.00 
40.00 

482S.08* 
222.00- 
183.10 ’ 
145.47- 
117.22’ 
04.03- 
87.78 * 
50.07 0 

4 3 . i 7 l  
3 ~ ~ 4  ’ 
35.87 / 
32.32 ‘ 
28.58 
2a.02 - 
27.28 - 
24.34 ’ 
22.75’ 
21.24’ 
18 .3V  
16.88 

INTLRNAL STANOAR0 I S  %MI I S  ARm I S  I O  

512 54830 14 
758 40758 28 
Ma 53800 47 

1330 102S2B 5 1  
151s 11W78 84 
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Section 3.4 Emission Test Results - Miscellaneous 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: Recovery Furnace (Cyclone) No.7 FIN: PN1310 
s o u m  code: SP-RF7 Dab% 6/23/92 EPN: SN17 CIN: CN1311&2 

_ _ _ _ ~  

Run 1 Run 2 . Run3 Average 

CALCULATED RESULTS 
%inning T i e  I125  
Flow Data 

Stack Temperature, "F 309 309 
Moisture Content, % 20.0 20.0 
Oxyga Concentration. % 12.0 12.0 
Carbon Dioxide Concentration, 5% 6.0 6.0 
Volumetric Flow Rate. ~ 1 0 . 3  ACFM 274.0 274.0 
Volumtric Flow Rate, x W 3  DSCFM 148.2 148.2 

Production Rate. loo0 Ib B L S k  70.0 70.0 
Process Operating Conditions 

Miscellaneous Parameters 
Formaldehyde 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Role, I b k  

Concentration, ppmvd 
Emission Rate, I b 5  

2-Butanone (Impinger) 
Concatration, ppmvd 
Emission Rate, Ibhr 

Methyl isobutyl ketone 
Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Aeetaldehyde 

Acetone (Impinger) 

Acetophenone 

Acrolein 

Benzaldehyde 

0.5 * 
0.3 * 

0.5 * 
0.5 * 

0.5 * 
0.7 * 

0.5 * 
1.4 * 

0.5 * 
0.8 * 

0.5 * 
1.2 * 

0.5 * 
0.6 * 

0.5 
1.2 

0.5 * 
0.3 * 

0.5 * 
0.5 * 

0.5 
0.7 * 

0.5 * 
1.4 * 

0.5 * 
0.8 * 

0.5 * 
1.2 * 

0.5 * 
0.6 * 

0.5 * 
1.2 * 

3 . 4  - 1 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: Recovery Furnace (Cyclone) No.7 FIN: PN1310 
sourca code: SP-RF7 Date: 6/24/92 EPN: SN17 CIN: CN1311%2 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time 1315 

Stack Temperature., "F 309 309 
Moisture. Conteat. 46 20.0 20.0 
Oxygm Concentdon, Ib 12.0 12.0 
Carbon Dioxide Concentration. 46 6.0 6.0 
Volumtric Flow Rate, x10-3 ACFM 274.0 274.0 
Volumtric Flow Rate, x10-3 DSCFM 148.2 148.2 

Process Operating Conditions 

Miscellaneous Parameters 
Productiod Rate, loo0 Ib B L S k  66.0 66.0 

Formaldehyde 
Cotlcenttotion. ppmvd 0.5 * 0.5 * 
Emission Rats. I b k  0.3 * 0.3 * 

Concentration, ppmvd 0.6 0.6 
Emission Rate. I b h  0.6 0.6 

Acetaldehyde 

Afetone (lmpinger) 

I 
I 
I: 
P 
I 
1 
I 
I 
I r . -  

Concentration. ppmvd 0.5 0.5 
Emission Rate. l b k  0.7 . 0.7 

Concentration, ppmvd 0.5 * 0.5 * I 
* I 

o'8 * I 
* I; 

o.6 * I 

Acetophenone 

Emission Rats. I b k  1.4 * 

Concentration, ppmvd 0.5 * 0.5 * 
2-Butanooe Wpinger) 

Emission Rate. I b k  0.8 * 

Concentration. ppmvd 0.5 * 0.5 
Emission Rata, I b h  1.2 

Methyl isobutyl ketone 

A m l e h  
Concatdon. ppmvd 0.5 * 0.5 * 
Emission Rate. I b k  0.6 * 

Benzaldehyde 
Concentration, ppmvd 0.5 * 0.5 * 
Emission Rata, Ib/br 1.2 * 



I' 
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Section 3.5 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error. sample line loss or other QC results. The readu should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25.4, and speciated volatile organic compounds by EPA 
Method 18. The following pamgraphs summarize the normal quality control for each type of 
analysis. QC data am summarized in tabular form on the following pages. 

Total Hvdroenrbon (THC) bv MZSA 

Calibration was performed using cenified propane concendons  (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line stude was perfomed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonsuate the cleanliness as a nitrogen blank. 

Volatile Orparuc ’ Comwunds bv M18 

The calibratim curve was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was pufomed by introducing methauol in air from a Tedlar bag at the probe 
tip and then dirrctly to the GC. The ratio of the two measured conccnaations is presented as a 
percent rrcovay. The gas chromatograph was allowed to NU for the duration of the analysis 
time. and the absence of pealrs was used to dcmonsuate a line blank. 

Total Reduced S &or bv M16 

A calibration curve was prepared from thm standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovety. 

I . u e c  3 .5  - 1 
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R F7. XLS 

BEFORE 
AFTER 

QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-RF7 

I 

DATE 6/23/92 DATE 6/24/92 
.INST LINE INST LINE 

0 1 0 0 
0 0 1 2 

I .  CALIBRATION - 
THEOR 612319; 

0 
90 

149 
375 

-10 
91 101.11% 

164 110.07% 
368 98.13% 

I 

,I 

2. PROPANE LINE RECOVERY 

HEOR Found 6124192 ~~ 

pm ppm %REC 

0 0 
15 14 93.33% 
90 90 100.00% 

149 148 99.33% 

6/24/92 
LINE I %REC I INST LINE I %REC I 

BEFORE 1 393 3851 98%1 357 3521 98.60% 
AFTER n 357 3521 99%R 150 1581 105.33% 

3.5 - 2 
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II 
I 
I 
I 
I 
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p-cymene 

WESTON QC SUMMARY 
METHOD 18 

MILL SIMPSON SOURCE SP-RF7 

1. CHECK STANDARD 

20.9211 98.65%11 105.97%1( 

DATE: 
ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
cumene 
alpha-pinene 
beta-pinene 
3-carene 

BEFORE RUN 
AFTER RUN 

55.64 
44.47 
42.65 
19.55 
36.54 
40.17 
36.26 
30.73 
26.67 
26.64 
26.76 
23.47 
20.49 
20.59 
20.61 

ITHEOR II%REC II%REC II%REC 
29.911 11 5.31 %]I 114.05%]1 
29.911 114.05%1( 114.05%]1 

23Jun-92 
108.54% 
104.30% 
93.41 % 
99.39% 
88.34% 

105.45% 
102.81 % 
105.01 % 
103.1 1 % 
100.97% 
103.22% 
102.89% 
104.36% 
95.67% 
96.99% 

 ITH HE OR \I%REC 1 %REC 
BEFORE RUN 10011 113.23%) 105.10%1 
AFTER RUN 100]1 105.10961 92.46% 

24Jun-92 
80.14% 

118.14% 
84.09% 
99.95% 
92.99% 

119.36% 
105.41% 
103.91 % 
107.18% 
105.57% 
108.60% 
108.46% 
11 1.17% 
75.98% 

102.61 % 

J%REC 

I 

3.5 - 3 
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SOURCE SP-RF7 

QUALITY CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION 

ANALYTE LO MED HI 

........... .......................... ...- I "I ..I. I." ......... PET -... I -..- ".P.F!.!!!.."" ............ P P r n  .-............ " .._..._ " __....__ 
6/23/92 

.hydrogen sulfide 3.6 8.5 27.7 
methyl mercaptan 3.5 8.3 27.0 
dimethyl sulfide 4.7 11.2 36.6 
carbon disulfide 1.4 5.2 10.5 
dimethyl disulfide 2.2 3.2 17.0 

6/24/92 
hydrogen sulfide 3.0 10.5 25.9 
methyl mercaptan 2.9 10.2 25.2 
dimethyl sulfide 3.9 13.8 34.1 
carbon disulfide 1.1 4.0 9.8 
dimethyl disulfide 1.8 6.4 15.9 

Calibration from 6/22/92 was used 
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Section 3.6 Process Operating Data 
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SECTION 4 

SMELT DISSOLVING TANK VENT 

(SP-SDTV7) 

Section 4.1 Emission Test Results - VOC 

Section 4.2 Emission Test Results - VOST 

Section 4.3 Emission Test Results - SEMI-VOST 

Section 4.4 Quality Control Results 

Section 4.5 Process Operating Conditions 
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SECTION 4 
SMELT DISSOLVING TANK VENT 

(SP-SDTV7) 

The Smelt Dissolving Tank Vent was tested on two different days. The source was 
sampled for Methods 25A, 16, and 18. VOST and Semi-VOST samples were collected. The 
entire mill was down during the second and third run. 

Total Hvdrocarbons (M25A1 

Figures 4.1 and 4.2 present the THC trends for the test periods on 5/20/92 and 6/22/92. 
On the first day, the total hydrocarbon concentrations exhibited a downward trend from 12 to 
4 ppm. On the second day, they exhibited a slight downward a n d  from 82 to 31 ppm. 

Volatile Ornank Comwunds (M16 and M16) 

Table 4.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 4.1 is a tabulation of the data. On the f i t  day, methanol was detected by 
Method 18 analyses; hydrogen sulfide, methyl mercaptan, dimethyl sulfide and dimethyl 
disulfide by Method 16 analysis. On the second day, methanol, acetone and 3-carene were 
identifted by Method 18 analyses; hydrogen sulfide and methyl mercaptan by Method 16 
analysis. The volumetric flow was measured during sampling with a pitot tube. 

Volatile Omanic SamDlinn Train (VOST] 

Table 4.2 summarizes the result of the VOST sample collected on 5/20/92. Section 4.2 
tabulates the results for target compounds and tentatively identified compounds (TIC’S). 

The VOST analysis was used to c o n f m  the identity of target compounds in Method 
18 as well as to identify other organic constituents that may be present. The most predominant 
target compounds present in the emissions were n-hexane, chloroform, chloromethane and 
dimethyl disulfide ranging from 0.09 to 0.03 ppm, respectively. As 0.09 ppm corresponds to 
approximately 0.006 Ib/hr, all identified compounds were well below the limit reponed by 
Method 18. 

Semivolatile Organic Communds (MMS) 

Table 4.3 summarizes the result of the semivolatile organic compounds sample collected 
using the Modified Method 5 (MM5) train on 6/22/92. Section 4.3 tabulates the results of the 
target compounds and the tentatively identified compounds (TIC’S) from the gas 
chromatography-mass spectrometry (GC-MS) analysis. Compounds present in the emissions 
were a-terpineol, benzyl alcohol and bis (2cthylhexyl) phthalate. 

INpIBcIIIEpoR l T 4 W X S P € 4 4 I o l J ~  
(LJ WWC (R) DW 30 D.a* 1992 

4 -  1 
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VOC Oualitv Control Results 

The VOC quality control data are tabulated in Section 4.4. An explanation of the data 
is included in the section. Quality control results for other parameters m included with the 
data summary in the section nfemmd.  

Process DescriDtion and Owrating Condition3 

Section 4.5 includes the process operating data as recorded and provided by mill 
~ C I S O M C ~ .  Not all  process operating data was given for VOC run times. The data with the 
closest run time was used. 

4 - 2  
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TABLE 4.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA 
souracodc: SPSDTV7 
F W  PN1313 CIN: CN1314 

. . . . . . . 
Stack Temperature, OF 

Melbyl wwptfm 
Dimethyl d 6 Q  
calbon dirulfide ND ND ND 0. I 

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

0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0. I 
0.2 
0.1 
0. I 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 
0.1 

. .  
ND 0.1 
ND ND ND 0.1 

Sum of Compaunda a C. Ibb L8 03 01 

4 - 5  
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TABLE 4.2 SUMMARY OF VOST RESULTS 

Mill: SIMPSON-PASADENA 
souraco&?: SPSDTVI 
FIN: PN1313 EPN: SN18 

Sounr: Smell Dssolviog Tank Vent 
TmDates: 5/20/92 
C W  a 1 3 1 4  

TIME 1950 

. j j i ( ,  ~ , ,  ". , . .  , . .  .. . .  .. ' ..IC)̂ '. , ,' 

Volnmtuk Plow DaIa 
Stack Temperatwe, OP 

Volomeaic Flow RW. x lo' DSCPM $3 

0.069 
0.006 
0.012 
0.020 
0.019 
0.077 
0.030 
0.003 
0.000 
0.001 
0.092 
0.002 

0.009 
0.022 
0.000 
0.000 
0.000 
0.011 
0.000 
0.003 
0.000 
0.000 
0.000 
0.001 
0.001 
0.0w 
0.0w 
0.000 
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TABLE 4.3 SUMMARY OF SEMIVOLATILE RESULTS 

Mill: SIMPSON-PASALXNA 
Source cock: S P - s m  
FIN: PN1313 EPN: SN18 

Source: Smelt Dissolving Taok Vea 
Test Dates: 6Ru92 
W. a 1 3 1 4  

Volumetric Flow Dmta 

Stact Temperature, O F  1W 
Volumewic Row Ruc. x IO' DSCFM 5 3  

0.060 
0.031 
0.062 
I.* 
0.095 
0.038 
0.002 
0.387 
0.923 
0.053 
0.096 
0.012 
0.037 

4 - 7  
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Section 4.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA SOUM: Smelt Dissolving Tank Vent FIN: PN1313 
S o ~ r ~ e c o d t :  SP-SDTV7 Date: 5120192 EPN: SNl8 CIN: CN1314 

Run I Run 2 . Run3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning T i e  1927 2027 2127 

Stack Tempnotun, "F 167 167 
Moisture Conteat. 96 39.0 39.0 
Oxygea Concatration. 96 20.8 20.8 
Carbon Dioxide Concatration, 96 0.0 0.0 
V o l d c  Flow Rnte, x10-3 ACFM IO. 1 10. I 
Volumetric Flow Rote, x10-3 DSCFM 5.2 5.2 

Process Operating Conditions 
Production Rnte, 1000 Ib B L S 5  70.0 70.0 70.0 70.0 

Hydrngeo 
Method 16 Data 

Concentration, ppmvd 21.6 17.2 11.7 16.8 
Emission Rate, Ibhr 0.6 0.5 0.3 0.5 

Concatration. ppmvd I .o 0.9 0.8 0.9 
Emission Rate, l b 5  0.1 * 0.1 * 0.1 * 0.1 * 

Concatration. ppmvd 0.5 1.4 1.8 1.2 
Emission Rate, lblhr 0.1 * 0.1 * 0.1 * 0.1 * 

Coacentmcion, ppmvd 
Emission Rnte, lbhr 

Concatration, ppmvd 
Emission Rote, I b 5  

Methyl maesptan 

Dimethyl s u m e  

Carbondisuuide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Conccotration. ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rnte, l b 5  

Methyl mercaptan 

Ethanol 
Concatration, ppmvd 0.8 0.8 0.8 * 0.8 * 
Emission Rote. I b 5  0.1 * 0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 0.8 0.8 0.8 * 0.8 * 
Emission Rate, l b 5  0.1 * 0.1 * 0.1 * 0.1 * 

Cormatration, ppmvd 0.8 * 0.8 * 0.8 0.8 * 
Emission Rate, I b 5  0.1 * 0.1 * 0.1 * 0.1 * 

AeetolW 

2-Ropaml 

0.5 * 
0.1 * 

3.3 * 
0.1 

0.8 
0.1 * 

4.6 
0.1 

1.2 0.8 
0.1 * 0.1 * 

6.6 4.3 
0.2 0. I 

h or mon vduu wem l e u  than the detection limit. 4 .1  - 1 P8p 2 of 16 EISDTVI.XIS 9122192 



EMISSION TEST RESULTS - VOC 
MiU: SIMPSON - PASADENA Source: Smelt Dissolving Tank Vent FIN: PN1313 
SoUM code: SP-SDP7 Daw 5120192 EPN: SNl8 CIN: CN1314 

- 
Run 1 Run 2 Run 3 Average 

Dtnethyl sulfide 
Conwtrntion. ppmvd 
Emission Rate. l b h  

Concatration. ppmvd 
Emission Rate, I b h  

Concartration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rote. I b h  

Bnnnodiehlnnmnethnn 
Concentration, ppmvd 
Emission Rata, l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concartration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concartratiw, ppmvd 
Emission Rote, I b h  

Concentration, ppmvd 
Emission Rata, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concmtration. ppmvd 
Emission Rote. lblbr 

2-Butanone 

C hl o m l o  rm 

Bellzem 

Dimethyl disuvide 

Tolueac 

Ethyl bmmne 

m-, pxylene 

*Xylene 

Clrmene 

dphn-pinena 

bets-pinem 
cwcsntrstioo. ppmvd 
Emission Rote. lwhr 

Conca~tration, ppmvd 
Emission Rote. I b h  

Ccmcu~tratinn. armvd 

3-canne 

T e w m e s W r n W i  

0.8 * 
0.1 * 

1.6 * 
0.2 * 

0.8 * 
0.1 * 

1.6 
0.2 * 

0.8 * 
0.1 

0.8 * 
0.1 * 

0.8 
0.1 * 

0.8 * 
0.1 * 

0.8 
0.1 * 

0.8 * 
0.1 * 

0.8 
0.1 * 

0.8 * 
0.1 * 

0.8 * 

0.8 
0.1 * 

1.6 * 
0.2 * 

0.8 * 
0.1 * 

1.6 * 
0.2 * 

0.8 * 
0.1 * 

0.8 * 
0.1 

0.8 * 
0.1 * 

0.8 * 
0.1 

0.8 * 
0.1 

0.8 * 
0.1 * 

0.8 * 
0.1 

0.8 * 
0.1 * 

0.8 

0.8 * 
0.1 * 

1.6 
0.2 * 

0.8 
0.1 * 

1.6 * 
0.2 * 

0.8 * 
0.1 * 
0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 
0.1 * 

0.8 
0.1 * 

0.8 
0.1 * 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 

0.8 * 
0.1 * 

1.6 * 
0.2 * 

0.8 * 
0.1 * 

1.6 * 
0.2 * 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 
0.1 * 

0.8 * 
0.1 * 

0.8 * 
0.1 * 

0.8 * 
0.1 

0.8 * 
0.1 * 

0.8 * 
Emission Rote. - l b h  0.1 * 0.1 * 0.1 * 0.1 * 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Smelt Dissolving Tank Vent FIN: PN1313 
So~r~ecode: SP-SDTV7 Date: 5/20/92 EPN: SN18 CIN: CN1314 

Run 1 Run 2 Run 3 Average 

pcym- 
Conceatrstion. ppmvd 0.8 * 0.8 * 0.8 * 0.8 * 
Emission M e ,  l b k  0.1 * 0.1 * 0.1 0.1 

Concatration, ppmvd 0.8 * 3.0 5.7 3.0 
KnowmasCarbon 

Unlrnormsascarbon 
CwCmtrPtion. ppmvd 0.0 0.0 0.0 0.0 

S m  M18 as carbon. lblhr 0.1 * 0.1 * 0.1 0.1 * 
Unknown Compounds % of Total 0.0% 0.0% 0.0% 0.0% 

Method U A  Data 
Total Hydmearbolrp 

Coaceatration, ppmvd as C 13.1 9.8 8.2 10.4 
Emission Rate., l b k  as C 0. I 0.1 * 0.1 0.1 

P 

COMMENTS : 

IhtirC mill went d o m  on 6/22/92 during aecond wn - no VOC 
dah. 

Om 01 m ~ c o  vduu welo ku th.n tho dclcstion limit. 4 . 1  - 3 R p  4 of 16 E I S D M . X I S  91271Q2 



EMISSION TEST RESULTS - VOC I' 
I' 

Mill: SIMPSON - PASADENA Source: Smelt Dissolving Tank Vent FIN: PN1313 
So-cods: SP-SDW7 Date: 6122192 EPN: 

Average = Run 1 Run 2 Run 3 

CALCULATED RESULTS E 
Beginning Time 1.558 1658 

P 
20.8 I 

Flow Data 
Stack Temperalure. "F I68 I68 
Moisture Conteat, I 39. I 39.1 
Oxygm Concentration. I 20.8 
carbon Dioxide Concealration, I 0.0 0.0 
Volumtric Flow Rate. x10-3 ACFM 10. I IO. 1 
VolUmtric Flow Rate. x10'3 DSCFM 5.2 

Process Operating Conditions 
Pduct ion  Rate. Ib B L S h  

Hydrogen s u l f S e  
Method 16 Data 

Concentration. ppmvd 
Emission Rate, I b h  

Concmtratim, ppmvd 
Emission Rata, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Methyl mercaptpa 

Dimethyl sulfide 

carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methaml 

Conourtmtion, ppmvd 
Emission Rate, l b h  

Conccatrptioa. ppmvd 
Emission Rus. Ib/bt 

Methyl mercaptao 

Ethaad 
Coocsatratian, pp9n.d 
Emission Rnts. lblhr 

Concantratiw, ppmvd 
Emission Rate, l b h  

Aeetolle 

2 - R o d  

70.0 

25.2 
0.7 

5.8 
0.2 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

89.8 
2.3 

0.8 * 
0.1 

2.1 
0.1 

70.0 

20.8 
0.6 

6.6 
0.3 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

70.0 70.0 

I 
23.0 

o.6 I' 
6.2 

o.z I 
0.5 * 

o.l * 'I 
0.5 * 

O.l* I 
O'l* I 
0.5 * 

89.8 2.3 I 

Co~~~tra t ian .  ppmvd 0.8 * 0.8 
Emission Rate. l b h  0.1 0.1 I 

I Rp 6 of 16 EISDWl.XL9 9122191 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Smelt Dissolving Tank Vmt FIN: PNl313 
Sour~ecode: SP-SDTV7 Date: 6/22/92 EPN: SNl8  CIN: CN1314 

Run I Run 2 Run 3 Avenge 

Diethyl sulfide 
Concentration, ppmvd 
Emission Rnte, I b k  

2-ButPnone 
Gmcenbation. ppmvd 0.8 * 0 .8  * 
Emission Rate. Iblhr 0.1 * 0.1 * 

Cblomform 
C o ~ c r S t i o n ,  ppmvd 1.6 1.6 
Emission Rote, lblhr 0.2 * 0.2 * 

Concentrption, ppmvd 0.8 * 0 .8  * 
Emission Rate, I b k  0.1 0.1 * 

Concentration, ppmvd 1.6 * 1.6 * 
Emission Rate. Iblhr 0.2 * 0.2 * 

Coocentration, ppmvd 
Emission Rate, lblhr 

Barnen 

Bromodichlnmmethane 

Dimethyl disulfide 

Toluene 
Concentration, ppmvd 0.8 0.8 * 
Emission Rate, Iblhr 0.1 * 0.1 * 

Concentration, ppmvd 0 .8  * 0.8 * 
Emission Rate, Iblhr 0.1 * 0.1 * 

Concentration, ppmvd 0.8 * 0.8 * 
Emission Rate, lblhr 0.1 * 0.1 * 

Concentration, ppmvd 0.8 * 0.8 * 
Emission Rate, lblhr 0.1 * 0.1 * 

Cwceotrotion, ppmvd 0 . 8  * 0.8 
Emission Rate, Iblhr 0.1 * 0.1 * 

Concentration, ppmvd 0.8 0.8 * 
Emission Rats, IbAu 0.1 * 0.1 * 

Ethyl bennn 

m-, pxylene 

0-Xylene 

CUmW 

alpha-plnene 

beta-plnene 
Concentration. ppmvd 0.8 * 0.8 * 
Emission Rats, I b k  0.1 * 0.1 * 

Concentration, ppmvd 1 . 1  1 . 1  
Emission Rate, I b h  0.1 0. I 

Concatration, ppmvd 0.8 * 0.8 

3-carene 

Terpenes (UmW1ed) 

Emission Rntc, Iblhr 0.1 * 0.1 - 
OLp 01 mon vduw r e m  ku Ihn the dewaim limit. 4.1 - 5 Rpc 7 of 16 EISDM.XLS 9/22/91 



EMISSION TEST RESULTS - VOC I 

1 
o.l P 

Conceatratiw. ppmvd 0.0 0.0 1 
I 

Mill: SIMPSON - PASADENA Source: Smlt  Dissolving Tank Vent FIN: PN1313 
SOU- a s :  SP-SDTV7 Date: 6/22/92 E P N  

Run I Run 2 Run 3 Average 

P-cYm- 
Coaceatratioa. ppmvd 0.8 * 0.8 
Ermssion Rote, lbibr 0.1 * 

Concatration. ppmvd 104.9 104.9 

Sun Ml8 as Carbon, Ibhr I .o 1.0 
Unknown Compounck 96 of  Total 

Total Hydroearborn 

KnownsasCarbOn 

Unknownsascarbon 

0.0% 
Method 2SA Data 

Concatration, ppmvd as C 82.1 64.0 13. I 
Emission Rnta, Ibibr p8 C 0.8 0.6 0.7 

COMMENlY : 

Entire mill went down on 6/22/92 during Moond run - no VOC 
data. 

4.1 - 6 
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Section 4.2 Emission Test Results - VOST 
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EMISSION TEST RESULTS - VOST 
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Mill SIMPSON - PASADENA Source: Smelt Dissolving Tank Vent 
Saum code: SP-SDTV7 EPN: SN18 FIN: PN1313 CIN: CN1314 

Vale: 5120192 
Compound SDTV-T SDTV-TC SDTVC Total 

(re) (re) (IrglL) re 
TARGET COMPOUNDS 

ChloI-OmOtblUle 0.698 0.70 
BromomOtblUle 0.109 0.11 
Methylene Chloride 0.029 0.015 3.81 0.21 
Acetone 0.155 0.015 1.58 0.24 
cprbon Disulfide 0.229 0.069 0.30 
Chloroform 1.613 0.032 4.75 1.85 
TrichlorofluoromethPoe 
Dimethyl disulfide 0.541 0.037 0.58 
Dimchyl sulfide 0.042 0.04 
IOd0mOtblUle 0.010 0.01 
IsooCtane 0.013 0.01 
n-Hexane 0.374 1.210 0.35 1.60 
Z-ButaOone (MEK) 0.033 0.03 
2chloro-l.3-butadieoe 0.159 0.16 
Bmmodichlommethane 0.718 0.003 0.72 
T ri c hl o roeth ene 0.001 0.00 
tert-Butyl methyl ether 0.005 0.01 
Trtr~chlometbcae 0.001 0.00 
Benzme 0.180 0.18 
Dibmmomthane 0.014 0.01 
Toluene 0.025 0.019 0.40 0.06 
Ethylbmrcae 0.005 0.01 
styrene 0.002 0.002 0.00 
m-lpXylene 0.015 0.003 0.02 
0-Xylcne 0.006 0.01 
Acrolein 
A-Pinme 0.014 0.002 0.02 
B-Pinae 0.012 0.001 0.01 
cumme 0.008 0.002 0.01 

143.92 0.069 
22.47 0.006 
42.85 0.012 
49.06 0.020 
61.44 0.019 

381.29 0.077 

119.18 0.030 
8.66 0.003 
2.06 0.m 
2.68 0.001 

329.70 0.092 
6.80 0.002 

32.78 0.009 
148.66 0.022 

0.21 o.Oo0 
1.03 O.Oo0 
0.21 0.m 

37.11 0.011 
2.89 0.m 

12.62 0.003 
1.03 O.Oo0 
0.82 0.m 
3.71 0.001 
1.24 O.Oo0 

3.30 0.001 
2.68 O.Oo0 
2.06 0.m 

PCY- 0.005 0.001 0.01 1.24 0.OOO 
TENTATIVELY 
IDENTIFIEDCMPDS. 

Acidic Escefil 
Amrmtic HC 
Branched HC 
Bume 
Cyclic HC 
Cyclohexane 
Furan 
Hydroeorbon 
Siloxane 
Subst'd HC 
Methyl Thiophene 
Thiophene 

0.050 0.040 

0.100 0.250 

0. I10 
1.840 

0.09 18.56 

0.35 72.16 

0.11 22.68 
1.84 379.38 

4.2 - 1 Pap 3 of 4 swm.xLS wim 



EMISSION TEST RESULTS - VOST I 
Mill SIMPSON - PASADENA SOUM: S m l t  Dissolving Tank Vent 

S O U M  coda: SP-SDTV7 EPN: SN18 FIN: PN1313 CIN: CN1314 

SURROGATE STDS 
(% Recovery) 

ToIueocd8 97.0 98.0 111.7 
I ,Z-Dichlorodumd4 91.9 97.9 83.5 
Benzened6 98.0 98.1 97.4 

NOTES: 
Air Volums = 0.00485 cum. 

Condensate Vol. 43.0 d 1 

4.2 - 2 
~ 



Pago: 1 

Tri.ngle Laboratoriom of RIP, Inc. FILE UPM?:nH792 SAMPLE IO SP-SDONIlVWTIOS20118 T 
801 capitol. Drive RF FILE: VWT0802 TLI -1. IO: 58-158-2 

Tel.pNXY: (919) 544-5729 AUMVSIS DATE : 08/03/92 
Durham, U.C. 27713 \ ONE: o w 1  1/92 

TLI Pmjmct nuD.r:20974 

WANTITATIP( REPORT V W T  
i....SD~...5a=.=....aa======*====,====~aaa=a¶=~=====a~a~====aa~a¶aa¶~~===~=~~=~===~~~~a=a¶====~a=a¶ 

Upyc AREA RF SCAN ISID IUIOU(lr CODE WAN LIMIT .............................................................................................. 
1 8rmShlOpQ.thMm s797 778 1 IS 
3 ChlOrOrtlVn 0 1.302 0 1  .Wl ND .os 
4 l-thU\. 0 1.253 0 1  .OOl ND .os 
S vinyl enlorib 0 1.404 0 1  .OOl no .os 
8 M~thylmm chlorib 1398 2.073 505 1 .02s e .os 
7 h t o r w  1 BO3 .529 528 1 .lSS 0 .os 
8 carbon aimmi- 30780 5.787 504 1 ,229 D .os 
9 1 ,l-DiShlO~tk.y 0 1.679 0 1  .OOl no .os 
10 1 ,l-Oienl0mthUw 0 3.871 0 1  .001 ND .os 
11  chloroform 157288 4.200 798 1 1.813 0 .os 
12 1.2-DichlomthUw 0 2.407 0 1  .w1 no .os 
13 1.4-OiflUoCoO.nLM# 34215 911 1 IS 
14 2-B- 154 .034 783 13 .os3 e .os 
15 l , l , l - T r i c n l ~  0 .S31 0 1s ,001 )(D .os 
18 Carbon tetraehloriO. 0 .474 o i s  .w1 no .os 
17 vinyl -tat. 0 .sa 0 13 .001 WD .os 
10 8 ~ i e n l o ~ -  81180 .a23 1010 1s .?lo D .os 
19 1.1-DidllOrn- 0 .527 0 93 .W1 UD .os 
20 trne-l.3-Oichlorop- 0 .S41 0 13 .OOl UD .os 
21 Tricnloro.vyn 0 .490 0 13 .OOl no .os 
22 1 ,l . 2 - T r i e n l o ~ ~  0 .308 0 13 .OOl ND .os 
23 8.firm 3 m 2  1.513 81s 13 .loo 0 .os 
24 C ~ ~ - l . 3 - O ~ C h l o ~ ~  0 .?le 0 1s .001 no .os 
2s m e o m  0 .331 0 13 .OOl no .os 
28 chlorobmzena-ds 43402 1353 13 IS 
29 4-Y.thYl-P-p.nf.na 0 .la1 0 28 .001 WD .os 
30 Tetraehlommthmw 0 .3S2 0 28 .Wl NO .os 
31 1,1,2.2-lotraehlommthu~ 0 .27S 0 28 .OOl UD .os 
32 T o l u a  340B .om 1123 28 .ozs e .os 
33 Cn10- 0 .993 0 28 .OOl no .os 
34 etnyib.nrw 455 ,519 1388 20 .ws c .os 
3s s t y m  429 1.038 1489 28 .002 c .os 
38 .-/p-Xyl.r* 1820 .E38 1412 28 .OlS L .os 
37 o-xy1m 020 .E30 1485 28 .ooa e .os 
38 Acrolein 0 .084 0 1  .OlO no .05 
39 krylmitrile 0 .SO3 0 1  .002 ND .os 
40 IodorthMm 0 2.434 0 1  .001 no .os 
41 1 ~l-OiCIllw0-2-but~ 0 .085 0 13 .002 no .os 
43 ~-cn10ro-i,3-~utaaimm 0 .e49 0 1  .Wl ND .os 



Paw: 2 

2 1 ~2-01Ehlomthv)-Q4 
27 4-9raoCluoro#nZW 
20 Tolun.-dE 
42 OmzeW-dO 
3? O-Xylm~ls-QlO 

NO pc c r i t a r i a  for WST 

1237s 2.100 047 1 .245 D 97.9 
29029 ,854 lS80 28 .250 D 102.3 
55SOS 1.275 1113 20 .242 0 97.0 
55979 1.009 845 15 .245 D 90.0 
58833 1.370 1468 20 ,251 0 100.4 

4.2 - 4 
COOLS: NO B Not D.t.s+.d; 0 8 OotuXad; E a E ~ t 4 y t . Q :  I 5  m In tar ru l  3- ( W J C V )  



INTERNAL srmom 18 M;W IS AREA Is ID 

778 41858 1 
91 1 85180 14 
1354 143824 28 

4.2 - 5 



Pago: 1 

5738 
20850 
3122 

0 
735 
185 

9127 
0 

0 
3088 

0 
33801 

0 
0 
0 
0 

217 
0 
0 

61 
0 
0 
0 
0 

41528 
22 
54 
88 

25o6 
0 
0 

425 
304 

0 
0 
0 

557 
0 

2385 

777 1 
1.302 188 1 
1.253 29B 1 
1.484 0 1  
2.073 584 1 

.529 520 1 
5.787 502 1 
1.879 0 1  
3.871 0 1  
4.208 790 1 
2 . 4 0 1  0 1  

910 1 
.OS4 0 13 
.531 0 13 
.474 0 13 
.548 0 13 
.E23 1010 13 
.527 0 13 
.541 0 13 
.*SO 937 13 
. 3 M  0 13 

1.513 0 13 
. ? l e  .O 13 
.331 0 13 

1352 13 
. I 8 1  1090 28 
.352 1207 28 
.275 1840 28 
.ow 1121 28 
. S I 3  0 28 
.5lB 0 28 

1.038 148B 28 
.E38 1410 28 
.wo 0 28 
.084 0 1  
. 501  0 1  

2.434 508 1 
.On5 0 13 
.84B 846 1 

4.2 - 6 
ccmes: -NO = not omtactad: o = ootutma: e a eatiutw: IS Intarnal standard 

IS 
.E98 D 
. lo9  0 
.001 NO 
.015 e 
.015 E 
.om9 0 
. O O l  NO 
,001 No 
.032 e 
. W l  NO 

IS 
.004 NO 
. W l  NO 
.Wl  NO 
.w1 )Io 

.001 NO 

. W l  NO 

.001 e 

. W l  NO 

.001 NO 

. W l  NO 

. O O l  NO 

.OD1 E 

. O O l  E 

.w1 E 

.OlD E 

. W l  No 

.OOl  No 

.w2 e 

.ow a 

.W1 NO 

. O l O  No 

.w2 No 

.010 E 

.OOZ NO 

.15B 0 

.ow e 

I i  

(Vm1-m) 

.05 

.05 

.05 

.05 

.05 

.os 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

. os 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 



Pam: 2 

4.2 - 7 



INTERNAL STANOAR0 IS SCAN IS AREA I S  I D  

777 41181 1 
910 0414s 14 

13s2 198118 28 

4.2 - 8 



Page: 1 

Triangle Labormtoriee oc RTP, I=. FILE nAuE:AG881 3 W L E  I O  9P-90TV/lV09T/0520/10 
801 Clpitola Drive RP f I L E :  AC854 T L I  9Uple I O :  58-158-2 
O U P ~ M ,  N.C. 27713 DATE: 08/1 1/92 9 W L E  VOL: .005 L 
Tel.pMM: (919) 544-5728 ANALYSIS DATE: 05/28/92 

T L I  ProJmct nub.r:20974 

WPNTITATIOH REPORT Val 
=~=i==~a====i=ii..=~8===a*=======aa==8===**~=~~8aa=====~a=====~===~===~=88==~=====a==aaa==na=a=aa 

NPYf A R U  Rf 3CNl 1310 CONE, ug/L W E  WAN UYIT 
__-----_---_----_--_____I_______________-------------------------------------------------- 

1 0-10rmDtNI* 2112 77s 1 i9 

3 CniorOlthUI. 0 1.954 0 1  .23 no 10 
4 0 r o . o l t h . n  0 1.591 0 1  .29 m 10 
5 vinyl cnlorid. 0 2.220 0 1  .21 no 10 
8 Y.tnylom chlorid. 381 2.181 57s 1 3.01 E 10 
7 AceM. 128 1.849 521 1 1.50 E 10 
a dtmicio. 0 8.420 0 1  .07 NO 10 
9 1 I l-oicnlomtkn 0 1 . B W  0 1  .24 NO 10 
10 1 ,l-Oickl0rO.Ck.ll 0 4.812 0 1  .OB no 10 
1 1  m10rof0rm 918 4.403 793 1 4.75 E 10 

12 1 ,z-oieniomthv, 0 3.434 0 1  .13 no 10 
13 1,4-0iClWm#nX.0. 10389 909 1 I S  

14 2-0utaMM 0 .on0 0 13 1.09 no 10 
15 1,1,l-Trick1oromthsm 0 .709 0 13 .14 NO 10 J 

18 cubon totrM1orid. 0 .578 0 13 .17 No 10 

17 vinyl acotau 0 1.403 0 13 .08 NO 10 
18 0ro.odicn10rorthv, 0 .790 0 13 .12 ND 10 

19 1.2-0ichl0ropropuI 0 . 828 0 13 .12 no 10 
20 tram-? . 3 - ~ i c n i o r o p ~  0 .sal 0 13 .lo ND 10 
21 Tricnlorootnmo 0 .512 o 13 .19 NO 10 
22 1 ,l ,P-TrichlorO.thUI. 0 .583 0 1s .17 no 10 
23 mnxw 0 1.531 o is .08 no 10 
24 eie-l,3-oicnloroP~ 0 .831 0 13 .10 ND 10 

25 BmoCom 0 .454 0 13 .21 no 10 
28 CklOrOl).nXMtd5 12347 1353 13 19 

2a +~~tn~i-z-,mntuwm 0 .782 0 20 .ll no 10 
30 Tetr8chlonmthwm 0 .348 0 28 .23 no 10 
ai 1,1,2.2-~etrrski0~uurr 0 .781 0 28 .10 NO 10 
32 loluum 87 .e73 1122 28 .40 E 10 
33 cni0-a 0 1.012 0 28 .08 NO 10 
34 Ethyl- 0 .589 0 28 .14 no 10 
35 9 t y m  o 1.139 0 28 .07 NO 10 
38 r/p-xy1.0. 0 .e72 0 28 .lZ m 10 
37 0-xy1.0. 0 .e82 0 28 .lZ no 10 
38 Acrolein 0 ,404 0 1  1.13 NO 10 
39 AerylonitPil. 0 .937 0 1  .49 no 10 
40 1- 0 2.278 0 1  .20 no 10 

41 1.4-OicklOrC-2-Dut.n 0 .329 0 13 .29 m 10 
43 z-cniom-i.3-wtaciiono 0 .84B 0 1  .70 NO 10 

4.2 - 9 
COOES: NO i Not omtmctod: 0 i 0mtCt.d: e a E e t i u t o a :  19 i Internal 9-rd (VmT-PCV) 



p.9.: 2 

2 1 ,2-0lOllOrO.-d4 
27 4 - B m o l l w - ~  
28 T 0 l W m - a  

57 O - X Y l Y C d l o  
42 8MZ.m-d8 

0000 1.322 044 1 41.75 D 83.5 
10013 .E32 1507 20 51.00 D 103.3 
17070 1.202 1112 20 5s.04 0 111.7 
lOS53 1.073 843 13 48.72 D 97.4 
100N 1.402 1408 20 49.30 D 90.0 



Section 4.3 Emission Test Results - SEMI-VOST 



TRIWLE LAMRATORIC8 ff RIP, INC. 
801 Witola D r i n  DATA fILC: WlOl S W L C  ID: SP-8DW-lW5-0822-1 
D u r h u ,  NC 27713 RP FILE: GJ098 TLI SAMPLC ID: 57.171.1-2 
Tmlgha: (el#) 544-572# DATE: 08/25/92 L 57.22#.1-5 

TLI PRQl I: 212S5 OILUTIDN PACTOR: 1 
ANALYSIS DATE: 08/04/92 

48 4,8-Dinitro-2-rthylpmol 
49 N-Nit-lphulyluir(1) 
50 4-8romphsnyl-phmnyl.trrr 
51 nmx.Shlor0011zew 
52 F w I t M l O ~ l  
53 P h s n M t h r u n  
54 Anthr.un 
55 Di-n-butylphthalats 
58 PluorM- 
57 Chrymms-dlZ 
58 P y n r  
58 Butylbu%xylphth.lats 
80 S13'-Dlchlor0011zidi~ 
81 bflZO(.)Mthr- 
82 chryrrw 
83 biS(2-EthylhuYl)phUulats 
84 PWYlWam-dlZ 
85 Oi-n-octylphthalats 

87 ~ t o ( k ) f l w r . n U u m  
8 E  8Mro(.)pym 
88 Indsno(l.2.3-cd)pyrm 

88 8Mxo(b)?luorMtM 

70 Dibmz(a,h)Mthrm 
71 bflxo(g,h.i)prylsrm 

0 
0 
0 
0 
0 
0 
0 

189W 
0 

12083 
0 
0 
0 
0 
0 

237788 
10555 

0 
0 
0 
0 
0 
0 
0 

.07w 

. i m a  

. 5090 

.2140 

.OB72 
1.0708 
1.0838 
1.1535 
1.2424 

1.5478 
. 8880 
.4180 

1. m a  
1.3852 

.a405 

1.58Sl 
1.1847 
1.5870 
1.1682 
. 848s 
.7149 
. 8588 

0 47 
0 41 
0 47 
0 47 
0 47 
0 47 
0 47 

1321 47 
0 47 

1811 57 
0 57 
0 57 
0 .  57 
0 57 
0 57 

1991 84 
0 84 
0 84 
0 84 
0 84 
0 84 
0 84 
0 84 

lea2 57 

.25 ND 

.oa no 

.OS MD 

.07 MD 

.lS YD 

.Ol ND 

.Ol no 
12.88 D 

.Ol ND 
IS Lml 

.04 ND 

.10 no 

.18 ND 

.04 NO 

.OS ND 
828.72 E ,, 

IS 
. O S  NO 
.08 ND 
.OS NO 
.07 ND 
.o(I ND 
.ll no 
.OB ND 

10 
lo 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 

RP SCAN IS10 .--------------_-_____. 
.28Sl 884 14 

1.2091 918 28 
1. SO80 548 1 
.1505 1125 28 
.E034 789 1 
1.3285 710 1 
i.iia3 1235 47 
1.3321 1430 57 

AMl, ug CODE I RECOVERY ._--_------__---__-__________ 
57.33 D 57 
57.18 D 57 
85.25 D 85 
82.80 D 83 
82.82 D 83 
51.08 D 51 
57.01 D 57 
114.85 D 115 

4 . 3  - 3 

Compound 

1' 
c 
1; 

EMISSION TEST RESULTS - SEMI-VOST 

Smelt Dissolving Tar& Vent SIMPSON - PASADENA MiU 
source COQ. SP-SDTV7 SN18 FIN: PN1313 CIN: CN1314 

Dale: 6/22/92 
COW. SP-SDTVl SPSDTV7 

(UP) bald) (pp@ 

a-Pinme 10.16 337.21 0.W 
B-Pinme 5.22 173.25 0.031 
1.2.4-TrichlomWe 14.11 468.30 0.062 
a-Tcrpineol 279.67 9282. I i 1.446 

Butylboluylphtbalpto 0.89 29.54 0.002 

Beazyl alcohol 123.88 4111.52 0.923 

2-M&ylnaphtbalm~1 2.17 72.02 0.012 

TARGET COMPOUNDS 

Naphtbalme 15.20 504.48 0.095 
Di-a-butylphthdhalste 13.37 443.74 0.038 

189.36 6284.77 0.387 bis(2-Ethylbexyl)phtbalpto 

I .2,4-TrichlomWe 11.97 397.28 0.053 
Naphtbalme 15.45 512.78 0.096 

Di-n-butylphtbalpta 12.96 430.14 0.037 
b is (2-Ethyhexyl )ph~ 926.72 ' 30757.38 1.895 

TENTATIVELY 
IDENTIFED CMPDS. 
Subst'd HC 1616.38 53646.86 
Molecul~r sulfur 239.37 7944.57 
HexsDedioic Acid Ester 84.25 2796.22 
Mctbox yphmol 59.72 1982.08 
ThiophmsPrboxaldehyde 84.95 2819.45 
Subst'd phmol 48.64 1614.34 
Subst'd Aromatic HC 38.56 1279.79 
Hydmcnrboa 28.61 949.55 

SURROGATE STDS 
(% Recovery) 

NitrobsaombdS 64 57 
1 . 3 , S - T ~ d O ~  54 51 
1 ,dDibrnmobrmtllbd4 74 83 
2-Flwrobiphmyl 64 57 
Phmol4  78 85 
2.4.6-Tribrnm0phm01 83 63 
Alllhnceoo-dlO 81 27 

61 115 PyrCoe-dlO 

NOTES: 
Air Volums P 0.03013 cum. 

4 . 3  - 1 
Rge I of I SFSVOSl7.XLs 915192 



TRIII)(OLC LABORATORIE8 OF A T P ,  IN. 
801 Upitola orivo DATA FILE: OJlOl S W L E  I O  : 9P-8ONl- 1 W5-0822- 1 

Tolophau: (918) 544-5729 DATE: 08/25/92 L 51.229.1-3 
Ourham, NC 27713 RF FILE: OJO98 T L I  SPYPLE 10: 51.111.1-2 

T L I  PRW L: 21285 OILUTION FACTOR: 1 
ANALV8IS DATE: 08/04/92 

1 1,4-0idll0roO.n~Ua-d4 
2 -1 
3 nis(n-chlorothyr)othw 
4 2-ChloropMnol 
5 l.J-OidllOrO(YnlOW 
8 1.4-0iehlOrObUIzUa 
1 Benzyl .I-1 
8 1,2-oi~lOrob.nz~ 
9 2-W.thylpk.rol 
10 b i o ( 2 - C h l o r o i ~ r 0 p y l ) o M . r  
1 1  4-W.thylpMnol 
12 N-Nitromo-di-n-pr0pyluiw 
13 n.XM1orO.thU) 
14 NaphthalOnm48 
15 NitroD.nZUa 
18 IwPhorm 
11 2 - N i t ~ l  
18 2,4-0i..tnylphnol 
19 Benzoic acid 
20 bi o(2-chlorwthoxy )BO- 

21 2 . 4 - 0 i c h l O ~ l  
22 1,2,4-TridllorObUIz~a 
23 Naphth.1.r) 
24 4--Chlor~~niliw 
25 No1lShlorobutadiUa 
28 4-chlore3-rulylpmol 
21 2-W.thy1ruphuu1.n 
28 k c U u p M M n r d 1 0  

29 noxachiorayoiopnt.0iw 
30 2,4,8-Trichlorooh.rPl 
31 2.4.5-TrichloroPlllol 
32 2-cnioConMtk.l.rr 

34 oirtny1pnthn1.t. 
35 -1w 
38 3-nitrmni1tm 
31 AcrvpMnUw 

38 2.4-Oinit-1 
39 4-Nitrophmmol 
40 0ibanzofur.n 
41 2,4-Oinitrotolurr 
42 2.8-Oinitrotolurr 
43 0i.thYlDnuul.t. 
44 4-Chlorophmyl-ph.nyl.tkr 
45 Pluorm 
48 4-NitmMilina 
47 ~ h m n ~ t h r m - d i o  

33 2-NitrouliliW 

10411 
0 1.5945 
0 1.25T8 
0 1.3380 
0 1.5822 
0 1.6121 

2i970 .e782 
0 1.5290 
0 1.0885 
0 1.0049 
0 1.1431 
0 .7030 
0 ,5511 

50785 
0 .2884 
0 .5086 
0 .la14 
0 .2535 
0 .0891 
0 .3490 
0 .2833 

5108 .3384 
18818 .9815 

0 .4082 
0 .1443 
0 .2311 

2052 .7448 

0 .18S# 
0 ,2890 
0 .3184 
0 1.0908 
0 .2286 
0 1.0854 
0 1.5900 
0 .2901 
0 ,9199 
0 .0824 
0 .0688 
0 1.4886 
0 .3870 
0 .2B88 
0 1.0023 
0 .?a818 
0 1.1855 
0 .31W 

35481 

5so 1 
0 1  
0 1  
0 1  
0 1  
0 1  

811 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

782 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 

755 14 
785 14 

0 14 
0 14 
0 14 

08s 14 
1012 28 

0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
o 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 

50588 1225 41 
4 . 3  - 2 

I 8  
.OS NO 
.08 NO 
.08 NO 
.05 NO 
.05 NO 

123.88 0 
.05 NO 
.Ol NO 

.08 NO 

.01 NO 

.ll NO 

.14 NO 

I 8  
.08 NO 

.w NO 

.os no 

.08 NO 

.18 no 

.05 NO 

.08 NO 
11.91 0 
15.45 0 
.04 NO 
.11 NO 

.07 ND 
2.17 E 

I S  nrml 
.13 no 
.08 no 
.Ol NO 

.02 no 

.10 no 

.02 no 

.Ol NO 

.08 NO 

.02 no 

.38 NO 

.33 NO 

.02 no 

.08 no 

.08 ND 

.02 ND 

.04 NO 

.02 No 

.01 NO 
I 8  

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

10 
i o  
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

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

DATA FILE: $1079 S W L E  IO: SP-SONl-lW5-0822-1 TRIANQLE LABOPATORIE8 OF RIP, INC. 
001 Capitol. Orivo RF m e :  ~ 1 0 1 8  TLI s w L e  IO: 57.171.1-2 

DATE: 08/24/92 L 51.229.1-3 Durham, NC 21713 
TalopMw: (919) 544-5129 T L I  PmJ: 21285 OILUTIOW FACTOR: 1 

ANALYSIS DATE: 01/18/92 

2842 
11380 
7298 
14811 
25375 
21555 

0 
0 

1010 
801 

0 
0 
0 
0 
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1138 
21580 
4854 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

328 1 
509 2 
155 3 
951 4 
1330 5 
1515 8 

.198 0 1  
2.759 0 1  
1.481 230 1 
1.820 2111 1 
2.384 0 1  
2.482 0 1 
1.912 0 1 
3.088 0 1  
1.576 0 1 
1.001 0 1 

2.379 0 1  
1.188 0 1  
.591 0 1 
.a68 0 1 

2.294 0 1  
1.311 0 1  
.413 0 2  
.418 0 2  
.a54 0 2  
.081 0 2  
.333 0 2  
.264 5- 2 
.341 520 2 
1.007 511 2 
,256 0 2 
.116 0 2  
.a41 0 2  
.291 0 2  
.502 0 2 
248 0 2  
.344 0 2  
,518 0 2  
.121 0 3  
.302 o s  
.383 0 3  
.4w 0 3  
.378 0 3  

1.430 o i 

I S  
15 
I S  
I S  
18 
18 

.35 no 

.10 NO 
10.18 0 
5.22 e 
.12 NO 
.11 no 
.15 ND 
.OS ND 
.18 NO 

.20 ND 

.12 no 

.18 NO 

.41 NO 

.42 NO 

.12 NO 

.21 NO 

.15 NO 
. .15 ND 
.08 NO 
.81 NO 
.21 NO 

.m m 

14.11 0 
219.e1 e 
15.20 0 
.21 no 
.eo NO 
.ll NO 
.24 I(0 

.14 1(D 

.20 ND 

.20 ND 

.12 ND 

.86 NO 

.38 ND 

.29 ND 

.21 ND 

.28 WD 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
to 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
$0 
10 
10 
10 
10 
10 
10 
10 
10 



I T R I m L E  LABORATORIES OF RTP, INC. DATA FILE: F I 0 7 9  S W L E  I O :  SP-SDN7-lW5-0822-1 
801 Capitnla O r l w a  a f  FILE: ~ 1 0 7 8  TU ~PYPLE IO: ~7.171.1-2 
O U r h u .  NC 27713 DATE: 08/24/92 L 57.229.1-3 
Tml~pkoru: (910) 544-5729 T L I  PRW: 21295 DILUTION FWTOR: 1 

PNALV91S DATE: 07/18/92 
I' 

5s 2.S-Oi.2nlompnmol 

ai a,5-oiski-i 
82 a,4-0i~hiorogknoi 
83 8iPlmny1 
84 DiNthy1phth1atm 
85 2.4-0initrot01umm 
88 2.4-0tnitrogknol 
87 4,8-Oinitro-2-rthylph.nol 
88 O i ~ X o f u r M  
89 4-Nitroph.nol 
70 Trifluralin 
71 N a a u n l W m  
72 4 - M l W i m Y l  
73 p.ntlcklOrOprml 
74 ~ l o m n i t ~ z u n  
75 4*itrmir*r*r 
78 01-n-butylphthalatm 
77 pyrmn 

80 2.8-DlehlOmpk.nol 

78 Bonzidim 
79 4 , 4 ' - I c C k ~ l ~ 1 M ~ l l M  
80 oirthy1uinouob.nzm 
81 Butylbrrrylphthmlatm 
82 3,3'-DirthYlb.nZidlrm 
83 Ihthylm b i s ~ l ~ i l i m  
84 Chrymaw 
85 S,S'-OichlO-LidiM 
88 bim(2-EUlylhry1)ph~I.t. 
87 3,3'-OimmthoxybN%xidim 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8181 
0 
0 
0 
0 

487 
0 
0 
0 
0 

272384 
0 

.534 

. 538 

.a09 
1.180 
1.118 
.445 
.124 
.22s 
1.848 
.zoo 
.221 
. 197 
.?so 
.138 . 079 
. s a  

1. 851 
1.431 
.744 
.355 
.Sll 
.a79 
.a82 
.317 

1. 290 
.eo8 
2.287 
.341 

. a43 
0 3  .21 ND 
o s  .20 ND 
o s  .17 ND 
0 3  .18 ND 
0 3  .OB ND 
0 3  .lo ND 
0 3  .25 ND 
0 3  .88 NO 
0 8  .48 ND 
0 3  .08 ND 
0 3  . 53  NO 
0 3  .so ND 
0 4  .27 NO 
0 4  .07 ND 
0 4  .40 NO 
0 4  .88 ND 
0 4  .10 ND 

0 5  .02 ND 
0 5  .04 NO 
0 5  .OS ND 
0 5  .08 NO 

1081 4 i s m  D 

1285 5 .as e 
0 5  .04 ND 
0 5  .lo NO 
0 5  .02 ND 
0 5  . O l  NO 

1390 5 188.38 c 
0 5  ,O# MD 

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

c 

9307 

as74 
8488 

3391 
12D81 
2857 
30888 
41922 

.-----. 
1.883 
.463 
.281 
.E41 

.le0 
1 .om 
1.084 

1.032 

334 1 
415 2 
481 2 
514 1 
873 3 
070 3 
985 4 
1153 5 

4 . 3  - 5 1: CODES: NO = Not 0at.st.d; 0 = D.t.sUd: E = e8tiut.d; I 9  s I n t a m 1  9+uUlud 



TRIAHOLe LA8ORATORILS O? R V ,  I&. PILE NPMC: Fro79 SAMPLE 10: SP-SON?-1UI5-0822-1 
801 elpitola oriva DATE: 08/25/92 T L I  10: S7.17l.f-2 
D u r w .  NC 27713 T L I  PROJ S: 21285 L 57.228.1-3 
T~laphxY: (914) S444729 OILN FACTOR: 1 

MAL. OATE: 07/18/82 

373 
1108 
871 
1314 
388 
1382 
190 
398 
427 
320 

1 089 
82T 
837 
781 
484 
1828 
275 
844 
308 
454 

4f1777 
309752 
185089 
191882 
39287 
178388 
34888 
28327 
122011 
25878 
84818 
37780 
29982 
25sa9 
m z 8  
90281 
14478 
21592 

58487 
i 4 m  

329 
958 
755 

319 
1330 
328 
S29 
so9 
328 
958 
755 
755 
755 
509 
151s 
329 
755 
328 
508 

1330 

40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 

874.18 ' 
238.37 ' 
238.204 
84.25 - 
78.34 - 
74.21 
80.14 
5B.72 

83.404 

54. aa 
5 0 . o d  
48.84 / 
38.58- 
33.39' 
32.45. 
30.82 ' 
30.74 ' 
30.38 ' 
30.02 
28.81 

INTERNAL STANOI\RD I S  ScPN I S  ARLA I S  I O  

329 18842 1 
509 81772 14 

858 51782 47 
isao a l a  17 
1518 ll7tS7 84 

755 31078 28 . 

-- + 
4 . 3  - 6 

~ 



Seaion 4.4 Quality Control Results 



S PS DTV7 .XLS 

QUALITT CONTROL DATA 

I I I 1 
! ! ! 

I I I 

I 

I ! i I 1 

4.4 - 3 

The quality control results &m&ed on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quahty control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdroesrbon (THC) bv MZSA 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent enor is the percent of span for the analyzer. The correlation 
coeffcient is presented even though it is somewhat meaningless with so few data points. 

A line studv was performed by introducing propane in nitrogen kom a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a p e n t  recovery. Zero grade nitrogen was &o pulled from the probe tip through 
the entire sampling systrms to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

V- 

The calibration curve was verified by analyzing a check standard containing a number of 
compounds. The pemnt recovery was calculated based on the theoretical concentration. The 
retention times of the compoundg were verified from the check standard. 

A Line study was pafomred by intmducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chrumatograph was allowed to NII for the duration of the analysis 
time, and the absena of pcaLs was used to demonstrate a line blank. 

Total Reduced Sulfur bv MI6 

A- was prepared from thm standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
Calibration to evaluate the linearity of the curve. 

A line study was performed by inaoducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then dinctly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

I:\---= 
(LI wwc 4 . 4  - 1 I I ~ I S P I  



QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-SDN7 

THEOR IDATE 5120192 
ppm lppm %REC 

DATE 6120/92 
ppm %REC 

0 
15 
90 

149 

3 
12 80.00% 
88 97.78% 

150 100.67% 

0 
90 

149 
375 

- 

-1 
88 97.78% 

152 102.01 % 
373 99.47% 

BEFORE 
AFTER 

DATE: 6/22/92 
ppm 

-3 
91 101.11% 

153 102.68% 
372 99.20% 

INS1 LINE INST LINE 
0 0 0 0 
0 1 0 0 

2. PROPANE LINE RECOVERY 

AFTER I 393 98%11 

3. LINE BLANK 

4.4 - 2 

MILL SI M PSON 

1 .THECK STANDARD 

WESTON QC SUMMARY 
METHOn 1 8  

e r n a n o i  !I 
a c e t o n e  ! 
i i o p r o p a n a i  ! 

~ dirnerhyl s u i f i d e  
Q e n z e n e  
5 r o  n 2 d i ch Io r o  rn e t  h a n e 

t o l u e n e  

m - x y l e n e  
0-xyl e n e 
cu rn e n e  
a l p h a - p i n e n e  
b e t a -  p i n e n  e 
3 - c a r e n e  

! 
i 

d i m e r h y i  d i s u i f i d e  I 

Pthyl b e n z e n e  ;i 
:I 
4 !I 
81 
:I 

55.6411 

42.65,/ 
i 3.5311 
36.54! 

! 

30.731 
26.67 
25.64 i/ 
26.76i 
23.47!1 
2C.49; 
20.59:; 
29.61 1 

44 47: 

.!.', 7 7:! 
7. - .  

1 20.92j 89 4 9 4  2- c y  rn e n e 
2. PROPANE RESPONSE 

I 

i%REC ~%REC ITHEOR I%REC 
J 84 95% I 29 9; 

AFTER RUN 29 91 
3. METHANOL RECOVERY 

- BEFORERUN 
i 1 5 31 yo j 

:%REC , 
4 LINEBLANK I 

ATHEOR I%REC :%REC 
SEFORE RUN 7 0 0 1  14220%~ i A F r E S  RUN :30; 88 32% I 

I BEFORE RUN 
AFTER RUN 

P r i n t e d  J u n e  23. 1992 09 19 

4.4 - 4 

I 
1 
1 
I 
I 
I 
1 
I 
c 
I 
I 
s 
I 
I 
I 
1 
I 



SOURCE SP-SDTV’I 

QUALITY CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION 

ANALYTE LO MED HI 

!!em _ .̂. rn _-.____---__._.... eem ---.-. RP 

hydrogen sulfide 3.6 8.5 27.7 
methyl mercaptan 3.5 8.3 27.0 
dimethyl sulfide 4.7 11.2 36.6 
carbon disulfide 1.4 5.2 10.5 
dimethyl disulfide 2.2 3.2 17.0 

5120192 

6/22/92 
hydrogen sulfide 3.0 10.5 25.9 
methyl mercaptan 2.9 10.2 25.2 
dimethyl sulfide 3.9 13.8 34.1 
carbon disulfide 1.1 4.0 9.8 
dimethyl disulfide 1.8 6.4 15.9 



Seaion 4.5 Process Operating Conditions 
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SECTION 5 

LIME KILN 

(SP-LK) 

Section 5.1 Emission Test Results - VOC 

Section 5.2 Emission Test Results - Miscellaneous 

Section 5.3 Quality Control Results 

Section 5.4 Process Operating Data 

9111: SIWPSOW PAPER SOURCE: SLUD6E REBURN K I L N  

1 
1 
I, 

c' 
ci. 

1, 

SOURCE SP-LK 
F I N  PNlbZO 
E M  SN22 

P I c I I C u U l E  Eplm EauIRlEn 
KOPPERS ELECTROSTATIC PRECIPITATOR. 
110 CHAMBERS. 6 FIELDS I N  SERIES EACH 

M T E  5/20 -) 

STUT TIE OF rcm 1125 1225 
SANPLES 1 OPERATIONS 

FUEL M l l  
FUEL TYPE GAS GAS 
FUEL F I R I N G  RATE. CFH X K 66 68 

-10 MlA 
PROWCl ION RATE. TONS C W H R  
SOLIDS CONTENT TO FILTER. 1 
FLOT. BPI( TO FILTER, GPM 
SOLIDS C W E N T  OFF FILTER. I 
his W l l T E l T  
m CQNTEWT. I M O O  
1101 END TEMPERATURE. F 
e010 EM0 TEIIPERATURE. F 
IC6 BURIINC, YES OR NO 
K I U  E X I T  01. I 
K I U  EX11  COllWlSl IBLES, I 
K I U  E X I T  M. PPI1 
K I M  E X I T  MI. I 

9.0 9.0 
22 22 

(19 (19 
65 6S 

0.35 0.35 
: 

2001 1937 
385 311 

NO 110 
1.1 6.0 
0 0 

50 ~ 69 
20 20 

SllcI BnW0 UTA m. RAIN. P P I ~  a loa OY :: 3.11 3.8 
10.5 10.5 01. a 

MID SOLIDS CHECK METER 221 
OMUS . i9.5a 

1325 

us 
61 

9.0 
22 

391 
65 

5 / 2 1  -) 

12bl 13b1 

GAS GAS 
59 6b  

9.0 9 .0  
22  22 

(13 111 
13 11 

8 
0.35 0.20 0.20 

I698 1136 1131 
170 3 1  395 
110 yo NO 

1.4 6.1 6.1 
0 0 0 

55 59 55 
20 11 20 

3.6 9.9  5 .9  
10.8 11.5 11.5 

1 irYs NOT IIEAWRED ounuie TESTS. VARIES 0.1 - 0.5 a AS n u s  
11 TRI EIIISSXOYS CORRECTED FOR SAMPLE IYTERGITY AND 

CALWUTED TO loa o m ~ n  
KILII: F .L .  SMIDTn 

t111 LENGTH : 215 FEET 
EFFECTIVE 1.0. : 10.0 FEET 

Nota: Sa8 Apoindix 0 for Unit Procau Datcriotion 

1bb1 

GAS 
13 

8 . 2  
22 

373 
' 1 3  

0.20 
1888 
361 
110 

b . 6  
0 

55 
2 b  

3.2 
9.0 

I,' 
4.5 - 1 



SECTION 5 
LIME KILN 

(SP-LK) 

The Lime Kiln was tested on two different days. The source was sampled for volatile 
organic compounds using Methods 25A, 16, and 18. Aldehyde samples were collected. 

Total Hvdrocarbons IM 2s A) 

Figures 5.1 and 5.2 prcsent the THC trends for the test periods on 5/20/92 and 5/21/92, 
respectively. On the f i t  day, the total hydrocarbon concentration began at 34 ppm and stmed 
to decrease during run 2 to 6 ppm. The concentration increased to 27 ppm for run 3 before 
decreasing to 8 ppm.On the second day, the concentrations varied from 2 to 4 ppm with a 
spike occurring at 1307 of 175 ppm. 

Volatile Organic ComDounds (M16 and M l Q  

Table 5.1 summarires the results for the Method 16 and Method 18 target compounds, 
and Section 5.1 is a tabulation of the data. Methanol and 0-xylene wen detected by the 
Method 18 analyses. Hydrogen sulfide and methyl mercaptan were identified in the Method 16 
analysis. The volumetric flow was measured during sampling with a pitot tub. 

Miscellaneous Parameteas 

Table 5.2 summarizes the results of testing for ddehydes. Section 5.2 tabulates the 
results for each compound. 

VOC Oualitv Control Results 

The VOC quality control data are tabulated in Section 5.3. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summery in the &on referenced. 

Section 5.4 includes the process operating data as recorded and provided by mill 
personnel. 

5 - 1  
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TABLE 5.1 SUMMARY OF VOC RESULTS 

Milk SIMPSON - PASADENA 
source code: SP-LK 

source: Lime Kiln 
TestDates: SfZO/92 5R1192 

FIN: PN1414 CN1420 EPN sN22 
m W M k W  BL 

Volumetric Flm Data 
Stack Tempemlure, O F  
Volomcaic Row Rate, XI@ DSCFM 

RoduczionRate TCa 

Hydrogen &de 
Methyl NIW~~M 

Dimemy1 sul6de 
Carbondisulade 

.~... . .~  . . ..... . ... .... . .... . .. .......,.,... . .. . 
ND ND N i i  0.1 
ND ND ND 0.1 

Dlmmyl did6dc ND ND ND 0.1 

Methud ND 0.2 
EmaDol ND 0. I 
A c e t a  ND ND ND 0.1 
2-PltpllOl ND ND ND 0.1 
2-Bucawa ND ND ND 0. I 

.. . ... . . .  
Method 18 Data, I b h  

chlorofom ND ND ND 0.4 
Bemffle ND ND ND 0.1 
BromodichloromW ND ND ND 0.6 
Toolurn ND ND ND 0.2 
@my1 knocne ND ND ND 0.2 
m-, pXykne ND 0.2 
+Xylene ND 0.2 
cumcnc ND 0.2 
*-Pinene N D .  ND ND 0.2 
kta-Pinm ND ND ND 0.2 
3-CMaC ND ND ND 0.2 

TapsnaWnsPcdfied) ND ND ND 0.2 
PCW- ND ND ND 0.2 

KuOwmeBC.Ib/hr 0. I 
U n l m o ~  lg c I b b  0. I 
s m  of compotmds m c, Ibb 0. I 

Mahod 16 R.r Mahod 18 Data 

-Not Detected 
DLPDeDctim Limit 



I 
I 
I 
I 
I 
I 
b 
I 
I 
I 
I 
I 
I 
I 
I, 
I 
I 
I 
I 

TABLE 5.2 SUMMARY OF MISCELLANEOUS RESULTS 

MUI. SIMPSON-PASADENA 
souraco&: SP-LK 
FZN: PN1414 EPN: sN22 

Stack Tcmpraauc. OF 

Volumetric plow Rate. x IO‘ DS(3lrM 

ND 4 Q.S 0. I 

ND ND ND 0.1 

ND ND ND 0.1 

ND ND ND 0.1 

ND ND ND 0. I 

ND ND ND 0. I 

ND ND ND 0.1 

Belaaldcbyde ND ND ND 0. I - 
ND - Not Detected 
DL = Detccdoo Limit 

5 - 5  



I 
I 
I 
I 
I 

I 
I 

. 

Section 5.1 Emission Test Results - VOC 

- 

.:... : . . . .  



I 
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I 
I 
I 
I 
I 
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I 
I 
I 
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I 
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I 

EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: LimeKiln FIN: PN1414 
sourcs code: SP-LK Data: 5120l92 EPN: SN22 CM: CNI420 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginniw T i e  1123 I223 1323 

Stack Tempenhue, O F  367 367 
Moisturs Conteat, % 29.9 29.9 
Oxygm Concentration, % 6.0 6.0 
Carbon Dioxide Concentration, Ik 16.0 16.0 
VolumStric Flow Rote. x10-3 ACFM 38.2 38.2 .. - 
Volumc(ric Flow Rote, x10-3 DSCFM 17.0 17.0 

procesS Operating Conditions 
ProductiA Rote, f coo/hr 9.0 9.0 

Method 16 Data 
Hydrogen sulfide 

Conceatration. ppmvd 
Emission Rote, Iblhr 

Concentretion, ppmvd 
Emission Rote, Ibhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Methyl mercaptan 

Diethyl  sulfide 

Carbon disulfide 

Diethyl  disulfide 

Method 18 Data 
nfeulanoi 

Conceatretion, ppmvd 
Emission Rate. lblbr 

Concentration, ppmvd 
Emission Rote, Iblhr 

Concentration. ppmvd 
Emission Rate. I b k  

Cmceatretion, ppmvd 
Emission Rote, Iblhr 

Cmceatntion. ppmvd 

Methyl mennptan 

Ethnnd 

ACetOm 

Z-hpand 

6.6 
0.6 

I .3 
0.2 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

4.0 
0.4 

1.5 
0.2 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.9 
0.2 

0.7 * 
0.1 

0.7 * 
0.1 * 

0.7 * 

9.0 

2. I 
0.2 

1.4 
0.2 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.9 * 
0.2 * 

0.7 * 
0.1 

0.7 
0.1 

0.7 * 

9.0 

4.2 
0.4 

1.4 
0.2 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2. I 
0.2 

0.7 
0.1 * 

0.7 * 
0.1 * 

0.7 
Emission Rote, Iblhr 0.1 * 0.1 0.1 * - 

Pap 2 of 16 E1LX.XI.S 9122192 Olm or m ~ l ~  V.~UCI vcm *u lhu tho detection limit. 5 . 1  - 1 



EMISSION TEST RESULTS - VOC I 

I 
I 

o.l I 
OS I 
o.l * I 
OA * I 
I 
I 

o’2 * I 
I 
I 
I 

Mill: SIMPSON - PASADENA Source: LimeKiln FIN: PN1414 
source code: SP-LK Date: 5/20/92 EPN: SN22 CIN: (31420 I 

Run I Run 2 Run 3 Average 

Dimethyl SUI& 
Concentration, ppmvd 
Emission Rate. I b k  

2 - B ~ t a n o ~  
Concentration. ppmvd 0.7 * 0.7 * 0;7 * 
Emission Rate, I b k  0.1 * 0.1 * 

Chlomfom 
Concentration, ppmvd 1.4 1.4 1.4 
Emission Rate, I b k  0.5 * 0.5 

Concentration. ppmvd 0.7 * 0.7 * 0.7 * 
Benzene 

Emission Rate. I b k  0.1 * 0.1 
Bromodiehloromethane 

Concentration. ppmvd 1.4 * 1.4 * 1.4 * 
Emission Rats. l b k  0.6 * 0.6 * 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 0.7 * 0.7 * 0.7 * 

Dimethyl disulfide 

Tolwac 

Emission Rate. I b k  0.2 * 0.2 0.2 * 
Ethyl benen 

Concentration. ppmvd 0.7 * 0.7 * 0.7 * 
Emission Rate, I b k  0.2 * 0.2 * 

m-, pXylme 
Concentration. ppmvd 0.7 * 0.7 * 0.7 * 
Emission Rate. I b k  0.2 * 0.2 * 0.2 * 

0-Xylene 
Concentration, ppmvd 0.7 * 0.7 0.7 * 
Emission Rate. I b k  0.2 * 0.2 * 0.2 * 

CIlmfllt 
Concentration, ppmvd 0.7 * 0.7 0.7 * 
Emission Rate. I b h  0.2 * 0.2 * 0.2 * 

dpb-piawc 
Coacatmtim, ppmvd 0.7 * 0.7 0.7 
Emission Rate, lwbr 0.3 * 0.3 * 0.3 * 

Concentration. ppmvd 0.7 * 0.7 * 0.7 * I 
Emission Rote, l b h  0.3 * 0.3 0.3 

Concentration. ppmvd 0.7 * 0.7 0.7 * I 
Emission Rate, I b k  0.3 * 0.3 * 0.3 * 

Concentration. ppmvd 0.7 * 0.7 * 0.7 I 
Emissioa Rata, I b h  0.3 * 0.3 0.3 

betn-KnoaC 

3-careat 

Terpenes (Umppdfied) 

I Om 01 mOn V h  WIO hp tb.n tho dclcction limit. 5 .1  - 2 Pago 3 of 16 ElU(.XIS 9/22/92 
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EMISSION TEST RESULTS - VOC 
Mill: SlMPSON - PASADENA Source: LimKiln FIN PN1414 
S o U M  code. SP-LK Date: 5/20/92 EPN: SN22 CIN: CN1420 

Run I Run 2 Run 3 Average 

PCYmaV 
Concentration. ppmvd 0.7 * 0.7 * 0.7 * 
Emission Rnte, Iblhr 0.3 * 0.3 * 0.3 * 

Conceatratioo. ppmvd 2.4 1.3 1.9 
KnowrrsasCarbon 

Unknowrrsascarbon 
Cwcmtncioo, ppmvd 0.0 0.0 0.0 

S m  M18 as Carbon. lblhr 0.1 * 0.1 * 0.1 
Unknown Compounds S of Total 0.0% 0.0% 0.0% 

Method 2SA Data 
Total Hydroenrbons 

Cwcmtration. ppmvd as C 49.9 25.7 30.0 35.2 
Emission Rate. lblhr s C 1.6 0.8 1.0 1.1 - 

COMMENTS 

M18 run 1 for 5/20/92 was Ejected due to dirty syrrcrn. 



EMISSION TEST RESULTS - VOC I 

I 
P 

Oxygea Conmtntion. % 7.5 7.5 I 

I 
::; 1 

Emission Rots, l b h  0.1 * 0.1 * 0.1 * 0.1 * 1 
Emission Rots, l b h  0.1 * 0.1 * 0.1 * 0.1 * 1 

o.l * 1 
O.I * I 

Mill: SIMPSON - PASADENA Source: LimeKiln FIN: PN1414 
S o U M  cods: SP-LK Daw 5/21/92 EPN: SN22 CIN: CN1420 I 

.I 

Run I Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Beginning Time 1241 1341 1441 
Flow Data 

Stack Tempenhm, "F 337 337 
Moisture Conteat. % 32.1 32. I 

cprboa Dioxide Concmtration. % 17.0 17.0 
Volumetric Flow Rate. ~10.3  ACFM 33.7 33.7 
Volumetric Flow Rate. x W 3  DSCFM 14.4 14.4 I 
Production Rota, T CaOh 9.0 9.0 8.2 

Hydrogen sulfide 

Process Operating Conditions 

Method 16 Data 

Concentration, ppmvd 2.9 4.6 3.6 
Emission Rate, I b h  0.2 0.4 0.3 

Comeatdon. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Methyl mercaptan 

Dimethyl sulfide 
Conmtrntion, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 

Carbon disulfide 
Concmtration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rots. I b h  0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 0.5 0.5 * 0.5 * 0.5 * 
Emission Rots, Ibhr 0.1 * 0.1 * 0.1 * 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Conatration. ppmvd 2.9 2.9 * 2.9 * 2.9 * I 
Emission Rots, l b h  0.2 * 0.2 * 0.2 * 0.2 * 

Methyl mercaptan 
Conceatratioa, ppmvd 
Emissioa Rate, 

Conmtration. ppmvd 
Emissioa Rate. Ib/br 

Comeatration. ppmvd 
Emission Rate. I b h  

EthPnd 

AcetoaC 

Z-RopProl 

I 
0.1 0.7 * I 0.7 0.7 * 0.7 

0.1 0.1 * 0.1 * 

0.7 * 0.7 * 0.7 
0.1 * 0.1 * 0.1 * 0.1 * 

Conmtration. nnmvd 0.7 * 0.1 * 0.7 * 0.7 * I 
Emission Rato,-l6h 0.1 * 0.1 * 0.1 * 0.1 , 

I * O m  or mom v b w e m  hu than IIM l i .  5 . 1  - 4 Pam 6 of 16 E1LK.Xl.S 9122192 
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EMISSION TEST RESULTS - VOC 
MiU: SIMPSON - PASADENA Source: L i m K i h  FIN: PN1414 
SMlMcOdc: SP-LK Date: 5i21192 EPN: SN22 CIN CN1420 

Run 2 . R u n 3  Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rw, lbihr 

Concentration, ppmvd 
Emission Rw, I b h  

Coacentrption. ppmvd 
Emission Rw. lbihr 

Coocmtrption. ppmvd 
Emission Rw. lbihr 

Bmnodirhlomnethane 
Concatration. ppmvd 
Emission Rw. lbihr 

Concatration, ppmvd 
Emission Rate, I b h  

Conceotration. ppmvd 
Emission Rw, Ibihr 

Concentration. ppmvd 
Emission Rw, I b h  

Concentration, ppmvd 
Emission Rate, Ibihr 

Concentration. ppmvd 
Emission Rw, Ibihr 

Coxeatration. ppmvd 
Emissioo Rate, I b k  

Cwmtntim, ppmvd 
Emission Rw, Ibihr 

Concentration. ppmvd 
Emission Rw. lbihr 

Catcatration, ppmvd 
Emission Rate. Ibhr 

Coxeatration. ppmvd 

Z-B~tanom 

Chlorofom 

BeMDne 

Dimethyl disulfide 

Toluene 

Ethyl benene 

m-, pxy lene  

0-Xylene 

CUmen 

dpha-pilKlK 

beta-pilK8E 

3-cpreae 

Tapena (Umperified) 

0.7 
0.1 * 
1.5 * 
0.4 * 

0.7 * 
0.1 * 

1.5 * 
0.5 * 

0.7 * 
0.2 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 * 
0.2 

0.7 
0.2 * 

0.7 * 

0.7 * 
0.1 * 

1.5 
0.4 * 

0.7 * 
0.1 

1.5 * 
0.5 * 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

4.9 
1 .2 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 
0.2 

0.7 * 
0.2 * 

0.7 

0.7 * 
0.1 

1.5 
0.4 * 

0.7 * 
0.1 

1.5 * 
0.5 

0.7 * 
0.2 

0.7 * 
0.2 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 
0.2 * 

0.7 * 

0.7 * 
0.1 

1.5 * 
0.4 * 

0.7 
0.1 * 

1.5 * 
0.5 * 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

1.9 
0.4 

0.7 
0.2 * 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 * 
0.2 * 

0.7 * 
Emission Rate,-lbihr 0.2 0.2 0.2 * 0.2 * 



EMISSION TEST RESULTS - VOC I 
CIN: CN14: I 

P-CYm- I 
o'2 * P 

Concentration, ppmvd 0.0 0.0 0.0 0.0 1 
O'O% I 

M d :  SIMPSON - PASADENA source: Llme Klh FIN: PN1414 
S o U M  Code: SP-LK Date: 5/21/92 EPN: SN22 

Run I Run 2 Run 3 Average 

Concmtration. ppmvd 0.7 * 0.7 * 0.7 * 0.7 * 
Emission Rate, l b h  0.2 * 0.2 * 0.2 * 

Knnwnr ar Carbon 
Concentratma. ppmvd 0.9 1.2 0.9 I .o 

Unknowns a~ Carbon 

Sum MlS ag Carbon, l b h  0.1 * 0.1 0.1 0.1 
U b m  Crmpounds 8 of Total 0.0% 0.0% 0.0% 

Method 2SA Data 
Total Hydroaubom 

Concealration, ppmvd as C 8.8 4.4 4.4 
Emission Rate, I b 5  as C 0.2 0. I 0.1 

COMMENTS 

M I 8  run I for 5/20/92 WM rcjcacd due to dir(y system 
I 
I 
I 
I 
I 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: LimeKila FIN: PN1414 I Source Code: SP-LK Date: 5120192 EPN: SN22 CIN: CN1420 

I 

I 
I 
I 
I 
I 
I 
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I 
I 
I) 
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0 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1143 
Flow Data 

Stack Temperature. "F 
Moisture Content, % 
Oxygen Concentration. % 
Carbon Dioxide Concentration, % 
Volumetric Flow Rate, x10-3 ACFM 

367 
29.9 
6.0 

16.0 
38.2 

367 
29.9 
6.0 

16.0 
38.2 

Volumetric Flow Rate, x10-3 DSCFM 17.0 17.0 

Production Rate, T CaOlhr 9.0 9.0 

Formaldehyde 

Process Operating Conditions 

Miscellaneous Parameters 

Concentration. ppmvd 0.7 0.7 
Emission Rate, I b k  0.1 * 0.1 * 

Acetaldehyde 
Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate. Iblhr 0.1 * 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate, I b k  0.1 * 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate, l b k  0.2 * 0.2 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate, I b k  0.1 * 0.1 * 

Conmtrahon, ppmvd 0.5 * 0.5 * 
Emission RW. lblhr 0.1 * 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate, Iblhr 0.1 * 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate, I b b  0.1 * 0.1 * 

Acetone (Impinger) 

Acetophenone 

2-Butaaoae (Impinger) 

Methyl isobutyl ketone 

Acrolein 

Bentaldehgde 

h p c 2 o f 1 2  0ILK.XL.S 9/1710? 5 . 2  - 1 One or mols values we10 leu than !he dclcction limil. I 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: Lime Kiln FIN: PN1414 
Source Code: SP-LK Date: 5/21/92 EPN: SN22 CIN: 041420 

~~ - 
Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1320 

Flow Data 
~. Stack Temperature, "F 

Moisture Content, % 
Oxygen Concentration. % 
Carbon Dioxide Concentration, % 
Volumetric Flow Rate, x10-3 ACFM 
Volumetric Flow Rate, x10'3 DSCFM 

Process Operating Conditions 
Production Rats, T CaOk 

MIseellaneous Parameters 
Formaldehyde 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rata. I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rats, Ibhr 

Methyl isobutyl ketone 
Concentration, ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate, IbAu 

Concentration. ppmvd 
Emission Rate, lwbr 

A d d e h y d e  

Acetone (Impinger) 

Acetophenun 

Z-Butaao~ (Imp*&) 

Acrolein 

Boclzaldehydc 

331 
32.1 

1.5 
17.0 
33.1 
14.4 

9.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 
0.5 * 
0.1 * 

0.5 * 
0.1 * 

331 
32. I 

7.5 
17.0 
33.1 
14.4 

9.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

I 
I 
I 
P 
I 
I 
I 
I 
I 
I 
'I 
I 
I 
I 
I 

I h g e J  of 12 OILK.XL.3 9117!U? 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I, 
8 
It 
I 
I’ 
I 
I 
I 

Section 5.3 Quality Control Result3 



I 
I 
I 
I 
I' 
I 
II 
I 
I 
I) 
I 
I) 
I 
1) 
I 
I' 
I 
1 
(I 

Q U A L W  CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compouads by EF'A Method 16, total 
hydrocarbons by EF'A Method 25A. and speciated volatile organic compounds by EF'A 
Method 18. The following paragraphs summarire the normal quality control for each type of 
analysis. QC data ate summarized in tabular form on the following pages. 

Total Hvdroear bon Cl'"l'H) bv MZSA 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve wm then used to recalcdate the concentration of 
each standard. me percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line studv was performed by introducing propane in nitrogen frmn a Tcdlar bag at the 
probe tip and then dirrctly to the analyzer. 'The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a niuogen blank. 

Volatile Ornamc ' Comwanda bv Ml8 

The calibration curve was vnified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were veri6cd from the check standard. 

A line s t u ~  was paformed by innuducmg methanol in air from a Tcdlar bag at the pmbe 
tip and then dirrctly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced S &r bv M16 

A calibration curv e was prepared from three standards generated from gravimeaically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the c w c .  

A line study was performed by intruducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

I \ n c  5.3 - 1 
IL1 wluc I 1  s.Dabr 1m 
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LINE %REC 
13 14 108% 
18 15 94%$, 

QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-LK 

INST LINE %REc n 
16 15 93.75% 
13 14 107.69% 

1. CALIBRATION 

THEOR 
ppm 

0 
15 
90 

149 

BEFORE 
AFTER 

2. PROPANE LINE RECOVERY 

11 DATE 5/20/92 

m 
DATE 5/20/92 DATE 5/21/92 
INS1 UNE INST LINE 

1 1 3 1 
3 1 2 0 

-- 
IATE 51201 
lpm %REC 

12 8O.OC 
88 97.7E 

150 100.67 

i 

'ATE 5/21/92 
pm %REC 

0 
14 93.33% 

149 100.00% 
89 98.89% 

5/21/92 
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'WESTON ....... QC SUMMARY . 
I METHOD 1 8  .......... ............ .... I ................ :. 7 ................................................................................................................................... 
'SIMPSON - PASADENA !SOURCE ,LIME KILN! MILL 
I I 

.___ 1 i . ... 

......................................... ............................................... 

........................... ............................. ................................... 

.... 
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SOURCE SP-LK 

QUALITY CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION . 

ANALYTE LO MED HI 
4 

"..I" .......... " ............... " .......... " eem __" .... PP.E -........... "eP~..""-".".""" ......... " _ .̂.___... "" 

5/20/92 
hydrogen sulfide 3.6 8.5 27.7 
methyl mercaptan 3.5 8.3 27.0 
dimethyl sulfide 4.7 11.2 36.6 
carbon disulfide 1.4 5.2 10.5 
dimethyl disulfide 2.2 3.2 17.0 

5/21/92 
hydrogen sulfide 
methyl mercaptan 
dimethyl sulfide 
carbon disulfide 
dimethyl disulfide 

3.5 18.0 27.5 
3.5 17.7 26.9 
4.7 23.8 36.4 
1.3 6.8 10.5 
2.2 11.1 16.9 

5 .3  - 4 
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H I L L :  SIWPSON PAPER 

SOURCE SP-LK 
F I N  PN1420 
E PN SNZZ 

PMTICUUTE COlTwL E P U I R U T  
KOPPERS ELECTROSTATIC PRECIPITATOR. 
TI0  CHAMBERS. 6 FIELDS I N  SERIES EACH 

DATE 
8 T M  TIE OF Ern 
SAMPLES 1 OPERATIONS 

NE1 DATA 
FUEL TYPE 
FUEL F I R I N 6  RATE. CFH X K 

maKlIal MIA 
PROOUCTIOW RATE, TONS W H R  
SOLID( CONTENT TO FILlER, I 
1101, BM TO FILTER, BM 
W L I D S  CMTENT OFF FILTER, 1 
I l o S  CONTEN7 
WDA WITENT. INcrO 
1101 END TEMPERATURE. F 
COlD END TEMP€RARLTURE, F 
HCB WRNIYB, YES OR 110 
K I L N  E X I T  01, I 
K I L N  EXIT C W J S T I I L E S ,  1 
K I L N  E 1 1 1  CO, PPl l  
K I L N  E X I T  COY, 1 

ITNK mssm MIA 
TRS. RAlOE, P M  1 101 0, ** 
0,. 1 

IUD W L I D S  CHECK NETER 
OHAUS 

SOURCE: SLUDGE REBURW K I L N  

5/20  -) 

1125  1225 

9.0 9 .0  
22 22 

419 4 1 9  
65 8K 

0.35 0.35 
t 

ZOO1 1931 
us I1 b 
110 wo 
1.1 1.0 
0 0 

50 89 
20 20 

3.8 3 . 8  
10.6 10.6 

121 
18.51 

5/21 -) 

1325 1 2 4 1  1341 

US us us 
61 59 64 

9.0 8.0 9.0 
22 22 22 

391 413 4 1 3  
65 13 13 

0.35 0.20 0.20 
t 

1898 1836 1111 
110 3 1  595 

wo 10 110 
8.1 8.1 7.4 
0 0 0 

55 58 55 
20 11 20 

3.8 9.9 5 .9  
11.5 11.5 10.8 

8 NUS 1101 RAWRED BUR116 TESTS. VARIES 0.1 - 0.5 1 AS NeiS 
81 TRS EMIS~I~WS MRRECTED FOR SAMPLE I n T E R e I n  AND 

WLWLATED TO 1M OXYEEN 

KILN: F.L. SMIOTH 
K I L N  LENBTH : 215 FEET 
EFFECTIVE 1.0. : 10.0 FEET 

Noto: SH A~oond i l  D for Unit Procco D c c r i o t i o n  

5.4 - 1 

1441 

8.2 
22 

3 1 3  
I3 

0.20 
1888 
381 

wo 
4.8 
0 

55 
2 4  

1.2 
9.0 
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THERMAL OXIDATION PLANT VENT 

(SP-TOPV) 

Section 6.1 Emission Test Results - VOC 

Section 6.3 Emission Test Results - Miscellaneous 

Section 6.4 Quality Control Results 

Section 6.5 Process Operating Data 
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SECTION 6 
THERMAL OXIDATION PLANT VENT 

(SP-TOPV) 

The Thermal Oxidation Plant Vent was tested one day. The source was sampled for 
volatile organic compounds using M25A. 16 and 18. An aldehyde sample was also collected. 

Total Hvdrocarbons tM2SA) 

Figure 6.1 presents the THC trend for the test period on 6/25/92. The total hydrocarbon 
concentration ranged from 0 to 5 ppm except for M increase of 102 ppm that occurred at 0917. 

Volatile Organic Comwunds (M16 and MlS) 

Table 6.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 6.1 is a tabulation of the data. No target compounds were identified by the 
Method 18 analy~e~.  A small amount of methyl mercaptan, dimethyl sulfide, and dimethyl 
disulfide were identified in the Method 16 analysis. The volumetric flow was measured during 
sampling with a pitot tube. 

Miscellaneous Parameters 

Table 6.2 summarizes the results of testing for aldehydes. Section 6.2 tabulates the 
results for each compound. 

VOC Oualitv Control Resulb 

The VOC quality control data an tabulated in Section 6.3. An explanation of the data 
is included in the section. Quality control results for other parameters arc included with the 
data summary in the section referenced. 

Process Descri~tio n and Oneratinn Conditions 

Section 6.4 includes the process operating data as recorded and provided by mill 
personnel. 

6 -  1 
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TABLE 6.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA 
 SOU^ Code: SP-TOW 

source: ~hermd oxidatioll Plant Vent 
Test Dates: 6/25/92 

FIN PN1606 CIN: CN1607 & 8 EPN SN27 
- DL 

.. . 
VotumcMc Flow Data 

Stack Tempemhue. 'P 

Productloo Race 

Hydrogen &de 
Mctbod 16 Data, I b h  

0.1 
. . .  . . . . . . . . . . . . . . . 

Methyl mercaptao ND 0.1 
Dimethyl sum& ND 0.1 
C a b n  disd6de 0. I 
Dimemyl disulfide ND 0.1 

MCthlOl ND ND ND 0.1 
Etbawl ND ' N D  ND 0.1 
Acetone ND ND ND 0.1 
2-propml ND ND ND 0.1 
2-Butancnc ND ND ND 0. I 
chloroform ND ND ND 0. I 
Be- ND ND ND 0.1 
B m o d i c h t o n n m ~  ND ND ND 0. l 
Tolunw ND ND ND 0. I 
Ethyl knzene ND ND ND 0.1 
m-. pXykne ND ND ND 0.1 
eXykne ND ND ND 0.1 
cumne ND i4-D ND 0. I 
dpha-Pinen ND ND ND 0. I 

Method 16 Data, I b k  

beta-pineoc ND ND ND 0.1 
3-csrcla ND ND ND 0.1 

T w - a W W )  ND ND ND 0.1 
PcymeoC N D . N D  ND 0. I 

Knot4p aa c. lblhr ND ND ND 0.1 
ualmowm a9 c. lb/llr ND ND ND 0.1 
Sum of Canwllllda a9 C. I b h  ND ND ND 0.1 

Method 16 pI.l Mahod 16 Data 

-Not Detected 
DLPDetectim Limit 
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TABLE 6.2 SUMMARY OF MISCELLANEOUS RESULTS 

Milk SIMPSON-PASADENA 
souracode: SP-Tow 
RN: PN1606 EPN: SN27 

Sours: lbemal Oxidation Plam Vent 
TesrDates: 6t2.5192 
CIN: cN1607&8 

Volometric Flow Data 

Stack Temperacure. O F  

volumetric Plow Rate, x lo' DSCFM . ,  , ,  

Profess oprrtiq conditioas 

Roduaion Rate 

Emission Rate, Ibbr 

Formaldehyde ND 0.1 

A-XtaldebydS ND 0.1 

ND 0.1 

ND 0. I 

ND 0.1 

ND 0.1 

ND 0.1 

Beddebyde ND 0. I 

ND - Not Detected 
DL = Detcctim Limit 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Thermal Oxidation Plant V a t  FIN: PN1606 
souMcods: SP-TOPV Date: 6/25/92 EPN: SN27 CIN: CNI607 & 8 

Run I Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Beginning Time 724 824 924 
Flow Data 

Stuck Tempsrahlm, "F 
Moisturs Contmt. % 
Oxygm Concentration. 'k 
Carbon Dioxide Concatration, % 

160 
32.0 
16.0 

1 .o 

160 
32.0 
16.0 
1.0 

Volumcbic Flow Rate. x10-3 ACFM 6. I 6. I 
Volumetric Flow Rate. ~ 1 0 . 3  DSCFM 3.5 3.5 

Productioa Rate, tonslhr 
Process Operating Conditions 

Method 16 Data 
Hydmgm sulfide 

Concentration. ppmvd 
Emission Rate. lblhr 

Coticeatration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, I b k  

Coticeatration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Methyl mereaptan 

Dimethyl sulfide 

carboll disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 0.7 * 0.7 * 0.7 0.7 * 

Methyl mereaptan 

Ethand 

Emission Rate. l b k  0.1 * 0.1 * 0.1 * 0.1 * 
Aeetolb2 

Conceatration. ppmvd 0.7 * 0.7 * 0.7 * 0.7 
Emission Rate, lblhr 0.1 0.1 0.1 * 0.1 ' 

Concentration. ppmvd 0.7 * 0.7 * 0.7 0.7 
Emission Rate, lblhr 0.1 * 0.1 * 0.1 0.1 

2-Ropand - 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.9 * 
0.1 * 

1.0 
0.1 

1.1 
0.1 * 

0.6 
0.1 * 

2.9 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

2.9 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.4 
0.1 * 

2.9 * 
0.1 

Om a n8m v.luu w o n  ko th.n Ihc dncsliw limit. 6 . 1  -1 Rpo 2 of 16 EIMW.XLS 9/22/91 



EMISSION TEST RESULTS - VOC 

CIN: CN1607 & 8 ,,,, 1 
Mill: SIMPSON - PASADENA Source: Thermal Oxidation Plant Vent FIN: 
S O U M  code: SP-TOPV Date: 6/25/92 EPN: SN27 

Run I Run 2 Run 3 Average 

I Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Bromodichlnromethane 
Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate. l b k  

Concmtration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rw, Ibhr 

Conca~mtioO. ppmvd 
Emission Rate. I b b  

Concmtnticm, ppmvd 
Emission Rate, Ibhr 

Collcentmtioa, ppmvd 
Emission Rw, I b k  

2-Bu-n 

Chlorofoml 

Ben7me 

Dimethyl &umde 

Toluene 

Ethyl beaume 

m-, pxylene 

*Xylene 

Clrmene 

alphp-pinen 

betS-KnOae 

3carfsn 

Terpenep (Unspecified) 

0.7 * 
0.1 * 

1.5 * 
0.1 * 

0.7 * 
0.1 * 

1.5 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 

0.7 * 
0.1 

0.7 
0.1 

0.7 
0.1 * 

0.7 * 
0.1 

1.5 * 
0.1 * 

0.7 
0.1 * 

1.5 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 
0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 * 
0.1 * 

0.7 * 

0.7 * 
0.1 * 

1.5 * 
0.1 * 
0.7 * 
0.1 * 

1.5 * 
0.1 

0.7 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 

0.7 * 

O'l I 
O.l* 0.7 $1 
o.l 1.5 * * 1 

1.5 * 

0.1 * 

I 
0.7 * II 
0.7 * 1 
0.7 * 41 
0.7 - PI 

0.1 * 

0.1 * 

0.1 * 

0.1 = 

0.7 * (1 
0.1 * 

0.7 * 6 
0.1 * 

0.7 1 
0.1 * 

0.7 a 
0.1 

&nceatration, ppmvd 0.7 * 0.7 * 4 
Emission Rate. I b k  0.1 * 0.1 * 0.1 * 0.1 * 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Them1 Oxidation Plant Vent FIN: PN1606 
swrcecode: SP-TOPV D*: 6/25/92 EPN: SN27 CIN: CNl607 & 8 

Run 1 Run 2 ' Run3 Average 

0.7 0.7 * 0.7 * 0.7 * 
0.1 * 0.1 * 0.1 * 0.1 * 

1.8 1.5 1.6 1.6 

1.0 4.4 6.0 3.8 
0.1 * 0.1 * 0.1 0.1 * 

Unlmown Compounde S of Total 36.8% 75.0% 78.8% 63.6% 

Total Hydroearbolls 
Method 2!5A Data 

~ b T d h .  DDmVd PS c 1.5 7.4 4.4 4.4 . .. 
Emission Rate. I b k  p8 C 0.1 * 0.1 * 0.1 * 0.1 * 
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Section 6.2 Emission Test Results - Miscellaneous 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: Thermal Oxidation Plant Vent FIN: PN1606 
Source Code: SP-TOPV Date: 6/25/92 EPN: SN27 CIN: CN1607 & 8 

Run 1 Run 2 Run 3 Average 

CALCULA'IED RESULTS 
Beginning Time 734 
Flow Data 

Stack Temperature, "F 
Moistum Content, % 
Oxygen Concentration, 96 
Carbon Dioxide Concentration. 46 
Volumebic Flow Rate. x10-3 ACFM 

160 
32.0 
16.0 
1.0 
6.1 

160 
32.0 
16.0 

I .o 
6.1 

Volumebic Flow Rate, x10-3 DSCFM 3.5 3.5 
Process Ooeratinp: Conditions - 

W u c t i A   ate, to& 

F o d d e h y d e  
MIsceUaneous Parameters 

Concentration. ppmvd 
Emission R.rs. I b 5  

cwccntration, ppmvd 
Emission Rate, I b 5  

Conatration, ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rate. I b k  

2-Butanone (Impinger) 
Concentration, ppmvd 
Emission Rate, I b 5  

M&yl isobutyl ketone 
Concentration, ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rats, l b k  

Acetaldehyde 

Acetone @pinger) 

Acetopbeaone 

A m l &  

Beazaldehy& 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
O.P* 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

Om 01 mor0 vdvcs WCIC Iw h n  tho dewtion Limit. R p 2 o f  12 oIToPv.xu 9117l9? 6 . 2  - 1 
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Section 6.3 Quality Control Results 



QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration cmr, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Mahod 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quaby control for each type of 
analysis. QC data arr summarized in tabular form on the following pages. 

Total Hvdroearbon (THC) bv M U A  

Calibration was performed using certifed propane concentratim (reported as methane) 
in nitrogen. The calculated calibration w e  was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line studr was performed by inmducing propane in nitrogen from a Tcdlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two m e d  concenuations is 
presented as a perrent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile O r m m  * CornDoun& bv M18 

The calibration was verified by analyziug a check standard containing a number of 
compounds. The pcmm recovery was calculated based on the theoretical concentration. The 
retention times of the compounds werc verified from the check standard. 

A linc stua was paformed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly 10 the aC. The ratio of the two measured concentrations is presmted as a 
percent rccovuy. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absa#r of peaks was used to demonsuatc a line blank. 

Total Reduced Sulfur bv M16 

A calibration curvq was prepared from three standards generated from gravimeaically 
ced ied  permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line SN& was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two m e d  concentrations is 
presented as the percent recovery. 

I . E c  6.3 - 1 
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TOPV.XLS 

BEFORE 
AFTER 

QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-TOPV - 

" INST LINE INST LINE %REC 1 
13 13 XDIV/OI 
13 14 XDIV/OI 

1. CALIBRATION 

0 
15 14 93.33% 
90 89 98.89% 

BEFORE 
AFTER 

DATE 
wm %REC 

DATE 6/25/92 DATE 
. INST LINE INST LINE 

0 0 0 0 
0 0 0 0 

0.00% 
0.00% 
0.00% 

2. PROPANE LINE RECOVERY 

1 DATE 6/25/92 0 DATE 

3. LINE BLANK 

6.3 -2 
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WESTON ac SUMMARY 
METHOD 18 

MILL SIMPSON SOURCE SP-TOPV 

1. CHECK STANDARD 

FILE NAME 

ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
m - xy I e n e 
o-xylene 
cumene 
alpha-pinene 
beta-pinene 
3-carene 

p-cymene 
2. PROPANE RESPONSE 

"""I 
" 

55.64 73.45%1 
44.47 114.29% 
42.65 80.61 % 
19.55 101.13% 
36.54 108.77% 
40.17 115.50% 
36.26 104.98% 
30.73 107.08% 
26.67 108.26% 
26.64 106.68% 
26.76 110.12% 
23.47 105.27% 
20.49 112.96% 
20.59 57.44% 
20.61 102.18% 
20.92 108.75% 

I 

%REC %REC -- 
AFTER RUN 
3. METHANOL RECOVERY 

BEFORE RUN 92.46% 
AFTER RUN 86.13% 
4. LINE BLANK 

. 
THEOR %REC %REC %REC 

FILE REF ---- 1 [ -_-____..______ 
BEFORE RUN FOB4012 11 II 
AFTER RUN FP84006 11 
NOTES: 

A:\SP-TOPV.XLS Page 1 
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SOURCE SP-TOPV 

QUALITY CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION 

ANALYTE LO MED HI 
.......... "....-I-....... I..."..." ........ " .............. I... RE..""" I... P . F  -............ RR?. .." I.._..." ..-..__. "".-."" ....__ 

6/25/92 

. . 

. 
methyl mercaptan 2.7 25.5 
dimethyl sulfide 3.7 34.4 
carbon disulfide 1 .l 9.9 
dimethyl disulfide 1.7 16.0 

NOTE: One day of testing only 

Not performed 
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Section 6.4 Process Operating Data 



11111: SI IPSON PAPER 

DATE 6 / 2 3  - >  
TINE 1500 1503 1506 

SOURCE: THERlUL OXIDATION PLANT 

6A6 I 6A6 2 816 3 

DIGESTER STRONG GASES A R E  
USUALLV ACCUMULATE0 I N  THE 
6AS HOLDER UNLESS FULL. 

EVAPORATOR NONCONDENSIBLES 

SOURCE OF NC6 

n m o o u c i  PLANT USES 

SWIRCE SMC6BS 
F I N  PHI606 
EM SN26 

FUEL TYPE TYPE NO CoinusT iow 
FUEL USAGE SCFM NOT APPLICABLE 
01 CONCENTRATION HOT IEASURED 
COi CONCENTRATION NOT APPLICABLE 
COIBUSTION TEMP ANBIENT 
RETENTION T I N E  NOT APPLICABLE 

SCRUBBER 
TYPE PACLEO wtum 
scnunw NEDIA SADDLES 
US FLW RATE 500 SDCFI 
LIQUID FLOT 10 6Pll 811 CAUSTIC 

NOTES: 1.0 THE US FlWS TO THE. AUXILIARY NOlWYDENSABLE SCRUBBER ARE F IXED 
OV THE WIERAL OPERATIWI OF THE N I L L .  

Nota: SI Apwndix D for Unit Procu, ktcription 

' 

- 
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SECTION 7 

NCG BYPASS SCRUBBER VENT 

(SP-NCGBS) 

Section 7.1 Emission Test Results - VOC 

Section 7.2 Quality Control Results 
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SECTION 7 
NCG BYPASS SCRUBBER VENT 

(SP-NCGBS) 

The NCO Bypass Scrubber Vent was tested on two different days. The source was 
sampled for volatile organic compounds using Methods 18 and 16. Samples had to be 
corrected for dilution factors resulting in high detection limits. 

Volatile Ornank C omwunds (M16 and Ml8l 

Table 7.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 7.1 is a tabulation of the data. Acetone and 2-Propanol were identified the f b t  
day by Method 18. Acetone was detected the second day. Methyl mercaptan and dimethyl 
disulfide were identified by Method 16 both days. The volumetric flow was measured during 
sampling with a pitot tube. 

VOC Oualitv Control Results 

The VOC quality control data am tabulated in Section 7.2. An explanation of the data 
is included in the section. Quality control results for other paramctcrs am included with the 
data summary in the section referenced. 

Process DescriDtion and ODerathn Conditions 

No process conditions given. 

7 - 1  
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TABLE 7.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA source: NCG Byprur Scrubber Vem 
SOUKC Codc: SP-NCOBS TeJtDaks: WI92 6/L4/92 
FIN: PN1606 m a1609 EPN: SN28 

DL - Mm - MAX - MEAN - 
Volumetrk Flow Data 

ProCes opm* coadltlms 
Produaim Rate, 

Mahod 16 Data, Ibhr 
Hydrogen suuide 0.1 
Meulyl Inem- 
Dimethyl sulfide 
Carbon disulfide 

Methanol ND ND ND 0. I 
Ethmol ND ND ND 0. I 
Acetone 0. I 

Z-B~Cawoe 0.1 
chloroform ND ND ND 0.1 
Be- ND ND ND 0.1 
BmmodichlommeW ND ND ND 0. l 
Tolueae ND ND ND 0. I 
Emyl benzene ND ND ND 0.1 
m-, pXykDc ND ND ND 0.1 
o-Xykne ND ND ND 0.1 
cumene ND ND ND 0.1 
alpha-Piaen ND ND ND 0.1 
beta-pino ND ND ND 0. I 
3-cpIcp: ND ND ND 0.1 
Tnp~sKJsped8ed) ND ND ND 0.1 
PcYrrme ND ND ND 0.1 

Knom a9 c, lwhr 0.1 
Untnowns 89 C. I b h  0.1 
Sum of Compounds a9 C. b/hr 0.1 

2-Propml 0.1 

Metbod 16 plsl Mahod 18 D.1. 

-Not Detected 
DL=Deteaioo Limit 
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Section 7.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: NCG Bypass Scrubber Vent FIN: PN1606 
 SOU^ Code: SP-NCGBS Date: 6/23/92 EPN: SN28 CIN: CN1609 

CALCULATED RESULTS 
Beginning Time 1714 1807 1905 
Flow Data 

Stack Temperature, "F 103 103 
Moisture Content, % 7.0 7.0 
Oxygen Concentration, % 20.8 20.8 
C o h o  Dioxide Concentration. 46 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 0.4 0.4 
Volumtric Flow Rate, x10-3 DSCFM 0.4 0.4 

Production Rate, (OnShr 

Hydrogen sulfide 

Process Operating Conditions 

Method 16 Data 

Concentration, ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate, Ibhr  

Concentration, ppmvd 
Emission Rate. l b h r  

Concentration. ppmvd 
Emission Rate, l b h r  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, Ibhr  

Concentration, ppmvd 
Emission Rate. lbhr 

Methyl mereaptan 

Ethanol 
Concentration, ppmvd 404.3 * 404.3 * 404.3 * 404.3  * 
Emission Rate, lblhr 1.1 1.1 * 1.1 * 1.1 

ACetotlS 
Concentration, ppmvd 65804.9 54201 .O 45967.2 55324.4 
Emission Rate, Ibhr  221.4 182.4 154.7 186.2 

Concentration, ppmvd 1450.3 1246.9 985.7 1227.6 
2-Ropanol 

Emission Rate, I b M  5.0 4.3 3.4 4.3 
I+ 

376.0 * 
1.0 

21808.0 
78.4 

376.0 * 
1.7 * 

963.0 
5.3 

1617.2 * 
3.0 * 

376.0 * 376.0 * 376.0 * 
1.0 * 1.0 * 1.0 * 

20981.0 20830.0 21206.3 
75.5 74.9 76.3 

376.0 * 376.0 * 376.0 * 
1.7 * 1.7 * 1.7 * 

1030.0 loim.0 997.7 
5.6 5.5 5.4 

1617.2 * 1617.2 * 1617.2 * 
3.0 * 3.0 * 3.0 * 

7.1 - 1 Pano 2 of 16 EINCGBS.XLS 9/?819? Om or mom valuer wet0 leu th.n tho detection limit. 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: NCG Bypass Scrubber Vent FIN: PNi6&j 
source code: SP-NCGBS Data: 6/23/92 EPN: SN28 

CIN: CN1609 I 
I 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, Ibhr 

Bromodichloromethnne 
Concentration, ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. l b h r  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. IbAr 

Concentration, ppmvd 
Emission Rate, IbAr 

Concatration. ppmvd 
Emission Rate, l b h  

2-Butanone 

chlororonn 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pXylene 

0-Xylene 

CUmene 

alpha-Pinene 

b&.a-K= 

3-c- 

Terpener (Unspecified) 

404.3 * 
1.7 * 

808.6 * 
5.6 * 

404.3 * 
1.8 * 

808.6 * 
7.7 * 

404.3 * 
2.2 * 

404.3 * 
2.5 * 

404.3 * 
2.5 * 

404.3 * 
2.5 * 

404.3 * 
2.8 * 

404.3 * 
3.2 * 

404.3 * 
3.2 * 

404.3 * 
3.2 * 

404.3 * 
1.7 * 

808.6 * 
5.6 * 

404.3 * 
1.8 * 

808.6 * 
7.7 * 

404.3 
2.2 * 

404.3 * 
2.5 * 

404.3 * 
2.5 * 

404.3 * 
2.5 

404.3 * 
2.8 * 

404.3 * 
3.2 * 

404.3 * 
3.2 * 

404.3 
3.2 * 

404.3 * 

404.3 * 
1.7 

808.6 * 
5.6 * 

404.3 * 
1.8 * 

808.6 * 
7.7 * 

404.3 * 
2.2 * 

404.3 * 
2.5 * 

404.3 * 
2.5 * 

404.3 * 
2.5 * 

404.3 * 
2.8 * 

404.3 * 
3.2 * 

404.3 * 
3.2 

404.3 * 
3.2 * 

404.3 * 

404.3 * 

808.6 * I 
404.3 5.6 * * I 
808.6 * * I 

7.7 * 

I 
404.3 * I 
404.3 * I 
404.3' I 
404.3* I 
4 0 4 . 3 *  1 
404.3' 1 
404.3* I 
404.3.  1 

2.2 * 

2.5 

2.5 * 

2.5 * 

2.8 * 

3.2 * 

3.2 

3.2 

404.3 3.2 I Concentration. ppmvd 404.3 * 
Emission Rate. I b h  3.2 * 3.2 * 3.2 * 

~ I Pago 3 of 16 EINCGBS.XLS 9 1 2 8 K  7.1 - 2 Om 01 mom v i t w  wcm ku llun the detection limit. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: NCG Bypass Scrubber Vent FIN: PN1606 
SOW Code: SP-NCGBS Date: 6/23/92 EPN: SN28 CIN: CN1609 

Run 1 Run 2 Run 3 Average 

Pcm- 
Concentration, ppmvd 404.3 * 404.3 * 404.3 * 404.3 * 
Emission Rate, I b k  3.1 * 3.1 * 3.1 * 3.1 * 

Concentration. ppmvd 130612.8 117391.3 106960.6 1 18321.6 

Concentration, ppmvd 3712.2 2197.5 4249.0 3386.2 

Knowm BS Carbon 

UnknowrsasCarbon 

Sum M18 as Carbon, lblhr 93.5 83.3 77.4 84.7 
Unknown Compounds 46 of Total 2.8% 1.8% 3.8% 2.8% 

Method 25A Data 
Total Hydroearborn 

Concentration, ppmvd BS C 
Emission Rate, I b k  as C 

COMMENTS : Muhcd S A  WM not psrformed. 

Papc 4 of 16 EINCG6S.XL.S 9/26/92 7 .1  - 3 Om or mol0 values were leu  than h e  dclcslion limit. 



EMISSION TEST RESULTS - VOC I 
‘IN: CN1609 I 

Mill: SIMPSON - PASADENA Source: NCG Bypass Scrubber Vent FIN: PN16M 
 SOU^ code: SP-NCGBS Date: 6/24/92 EPN: SN28 

Run 1 Run 2 Run 3 Average 
I 

CALCULATED RESULTS I 
Beeinning Time 1042 1519 I858 

P 
20.8 0.0 I 

Flow Data 
Stack Temperature:. “F  I10 I10 
Moisture Content, A 9.0 9.0 
Oxygen Concentration, R 20.8 
Carbon Dioxide Concentration, A 0.0 
Volumetric Flow Rate, ~10.3 ACFM 0.4 0.4 
Volumrtric Flow Rate. x10-3 DSCFM 0.4 

Process Operating Conditions 
Production Rate, t&hr 

Hydrogen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 
Emission Rate. l b h r  

Concentration. ppmvd 
Emission Rate. l b h r  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, Ibhr 

Methyl mercaptan 

Ethanol 

Acetone 

2-Ropanol 

376.0 * 
1.1 

15040.0 
54.3 

376.0 * 
1.7 * 

669.0 
3.7 

413.2 * 
0.8 * 

413.2 * 
1.1 * 

426.4 
I .4 

376.0 * 
1.1 * 

15341.0 
55.4 

376.0 * 
1.7 * 

744.0 
4. I 

413.2 * 
0.8 

413.2 * 
1.1 * 

1400.0 
4.1 

413.2 

376.0 * 
1.1 * 

15491.0 
55.9 

376.0 * 
1.7 * 

775.0 
4.2 

413.2 * 
0.8 * 

413.2 * 
1.1 * 

1336.8 
4.5 

413.2 * 

I 

376.0 

* I 
15290.7 

376.0 * 

* 1 
4’0 I 

729.3 

413.2 0.8 * * I 

413.2 * 
1.1 1 

1054.4 
3.6 1 

Concentration. ppmvd 413.2 * 413.2 * 
Emission Rate. l b h r  1.4 * 1.4 * 1.4 1.4.- I 

Om 01 mon vduu vem leu h n  Iho dctcftion linui. 7.1 - 4 I Pago 6 of 16 EINCOBS.XLS 9128192 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: NCG Bypass Scrubber Vent FIN: PN1606 
Soum&tje: SP-NCGBS ' Date: 6/24/92 EPN: SN28 CM: CN1609 

Run I Run 2 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate. Iblhr 

Concatration. ppmvd 
Emission Rate, lblhr 

Concatration. ppmvd 
Emission W, lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Bromodichloromethane 
Concatration, ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission W, I b k  

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ournvd 

2-Butannne 

Chloroform 

Benzerv 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pxylene 

0-Xylene 

CUmenC 

d p h a - K ~ ~ ~  

beta-Knene 

J-carme 

Terpens (UwWfied) 

413.2 * 
1.7 * 

826.4 * 
5.7 * 

413.2 * 
1.9 * 

026.4 * 
7:9 * 

413.2 * 
2.2 * 

413.2 * 
2.5 * 

413.2 * 
2.5 * 

413.2 * 
2.5 * 

413.2 * 
2.9 * 

413.2 * 
3.3 * 

413.2 * 
3.3 * 

413.2 * 
3.3 * 

413.2 * 

413.2 * 
1.7 * 

826.4 
5.7 * 

413.2 * 
1.9 * 

826.4 * 
7.9 * 

413.2 * 
2.2 * 

413.2 * 
2.5 * 

413.2 
2.5 

413.2 * 
2.5 * 

413.2 * 
2.9 * 

413.2 * 
3.3 * 

413.2 * 
3.3 

413.2 
3.3 * 

413.2 * 

413.2 * 
1.7 * 

826.4 * 
5.7 * 

413.2 * 
1.9 * 

826.4 * 
7.9 * 

413.2 
2.2 * 

413.2 * 
2.5 * 

413.2 
2.5 

413.2 * 
2.5 * 

413.2 * 
2.9 * 

413.2 * 
3.3 * 

413.2 * 
3.3 * 

413.2 * 
3.3 * 

413.2 

413.2 * 
1.7 

826.4 * 
5.7 * 

413.2 * 
1.9 

826.4 
7.9 * 

413.2 * 
2.2 * 

413.2 * 
2.5 * 

413.2 * 
2.5 * 

413.2 * 
2.5 * 

413.2 
2.9 * 

413.2 * 
3.3 * 

413.2 * 
3.3 * 

413.2 
3.3 * 

413.2 * . .. 
Emission Rate, I b h  3.3 * 3.3 3.3 3.3 * 

t 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: NCG Bypass Scrubber Vent FIN: PN16@j 
s u m  Code: SP-NCGBS Date: 6/24/92 E P N  SN28 

> C*N: ““‘“p I 
I 

3‘2 * P 
I 
I 
I 

Run I Run 2 Run 3 Average 

p C p e n e  
Concentration. ppmvd 413 2 * 413.2 * 413.2 413.2 * 
Emssion Rate, Ibhr 3.2 * 3.2 * 3.2 * 

Know as Carbon 
Concentration. ppmvd 46312.6 41032.5 40858.2 42754.5 

Unknomrs as Carbon 
Concentration. ppmvd 1171.8 1743.2 5769.0 2894.7 

Sum MI8 as Carbon, lblhr 33.2 29.9 32.6 31.9 
Unknown CompoundP % of Total 2.5% 4.1% 12.4% 6.3% 

Total Hydmaubons 
Method 25A Data 

Concentration, ppmvd as C 
Emssion Rate, lbhr as C 

COMMENTS : Mahod 2SA was not performed. 

7.1 - 6 Om Q mom values wem ka Ih.0 h a  dewtion limit. 
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QUALITY CONTROL DATA 

The quality conml results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been comcted 
for calibration emr. sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The followmg paragraphs summarize the normal quahty control for each type of 
analysis. QC data arc summarized in tabular form on the.following pages. 

Total Hvdrocar bon (THC) bv MZSA 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. 'The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percyt emr is the percent of span for the analyzer. The correlation 
coefficient is pnsented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing pmpane in nimgm &om a Tcdlar bag at the 
probe tip and then M y  to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonsnate the cleanliness as a nitrogen blank. 

Volatile Omarue . Cornmoods bv M18 

The calibradon curvc was verified by d y z i u g  a check standard containing a number of 
compounds. 'Ihe pcrcax recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A linc smdv was performed by introducing mahano1 in air from a Tcdlar bag at the probe 
tip and then dircctly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas c h a t o g r a p h  was allowed to run for the duration of the analysis 
the, and the absence of peaks was used to demonstme a line blank. 

Total Rcdoced S nvlv bv M16 

A calibration curve was prepared from three standards generated from gravimeaically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by i n d u c i n g  hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percan recovery. 

I \ n c  7 . 2  - 1 
IL) wwc I I  soapb 1992 
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20.59 
20.61 

WESTON QC SUMMARY 
METHOD 18 

MILL SIMPSON SOURCE SP-NCGBS 

102.61 % 

DATE: 
ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
rn-xylene 
o-xylene 
curnene 
alpha-pinene 
bet a - p i n e n e 
3-carene 
p-cymene 

23-Jun-92 
108.5496 
104.30% 
93.41% 
99.39% 
88.34% 

105.45% 
102.81 % 
105.01 % 
103.1 1 % 
100.97% 
103.22% 
102.89% 
104.36% 
95.67% 
96.99% 

20.92 98.65%() 105.97% 

24-Juri-92 
80.14% 

118.14% 
84.09% 
99.95% 
92.99% 

1 19.36% 
105.41 % 
103.91 % 
107.18% 
105.57% 
108.60% 
108.46% 
11 1.17% 
75.98% 

BEFORE RUN 
AFTER RUN 

1. CHECK STANDARD 
.....__..._ 

pprn 
FILE NAME 

29.911 11 5.31%1( 114.05%11 
29.911 11 4.05%]1 114.05%11 

55.64 
44.47 
42.65 
19.55 
36.54 
40.17 
36.26 
30.73 
26.67 
26.64 
26.76 
23.47 
20.49 

 ITH HE OR 1 
BEFORE RUN 1001 
AFTER RUN 1001 

%REC I%REC J %REC 
113.23%1 105.10%1 
105.10%1 92.46%] 

7.2 - 2 
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SOURCE SP-NCGBS 

OUALITY CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION - 
ANALYTE LO MED HI 

I" .........-......... ."..-e EEII,J.R~.-...--..ppm--- 
6/23/92 

hydroQen sulfide 3.6 8.5 27.7 
methyl mercaptan 3.5 8.3 27.0 
dimethyl sulfide 4.1 11.2 36.6 
carbon disulfide 1.4 5.2 10.5 
dimethyl disulfide 2.2 3.2 17.0 

6/24/92 
hydrwen sulfide 3.0 10.5 25.9 
methyl mercaptan 2.9 10.2 25.2 
dimethyl sulfide 3.9 13.8 34.1 
carbon disulfide 1.1 4.0 9.8 
dimethyl disulfide 1.0 6.4 15.9 

Calibration from 6/22/92 was used 
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SECTION 8 

EXTRACTION TOWER VENT 

(SP-BPSETV) 

Section 8.1 Emission Test Results - VOC 

Section 8.2 Emission Test Results - Miscellaneous 

Section 8.3 Quality Control Results 

Section 8.4 Process Operating Data 
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SECTION 8 
EXTRACTION TOWER VENT 

(SP-BPSETV) 

The Extraction Tower Vent was tested on one day. The source was sampled for 
volatile organic compounds using Methods 25A and 18. Chloroform and hydrogen chloride 
samples were collected. 

Total Hvdrocarbons (M25A) 

Figurc 8.1 presents the THC trend for the test period on 6/8/92. The total hydrocarbon 
concentrations were erratic with a consistent downward mnd. The initial concentration was 
123 ppm with a final concentration of 3 ppm. 

Volatile Organic ComD ounds (M 18) 

Table 8.1 summarizes the results for the Method 18 target compounds, and Section 8.1 
is a tabulation of the data Methanol and chloroform were detected by the Method 18 
M~YSCS.  Unknowns were present before methanol and after chloroform. The volumetric flow 
was measured during sampling with a pitot tube. 

Miscellaneous Parameters 

Table 8.2 summarizes the results of testing for hydrogen chloride and chlorofom. 
Chloroform results (lb/hr) were Section 8.2 tabulates the results for each compound. 

comparable to Method 18. 

VOC Oualitv Control Results 

The VOC quality control data are tabulated in Section 8.3. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summary in the Seaion referenced. 

Process De&& n and Onera tine Conditions 

Section 8.4 includes the process operating data as recorded and provided by mill 
personnel. 

8 - 1  
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TABLE 8.1 SUMMARY OF VOC RESULTS 

Min: SIMPSON - PASADENA 
S O U ~  C&: SPBPSEIV 

source: E x a d o 0  Tower Vent 
TwtDatctcs: 6/8/92 

FIN PN2130 CIN: NA EPN SN56 
- m M A X M E A N  - DL 

Volumetric Flow Data 

Hydrogm sulfide 0.1 
Metbyl melEaptau 0. I 
Dimethyl &de 0.1 
CalbmdLSolede 0.1 
Dimethyl disul6de 0.1 

Mettuuld 0.1 
EmaDol ND ND ND 0.1 
ACUOLE 0.1 
2-Ropaaol 0.1 
2 - B u c a ~ a  0.1 
Chloroform 0.1 
B e n z m  0.1 
BromodichloromeW ND ND . N D  0.1 
Toluene ND ND ND 0.1 
Ernyl beaocne ND ND ND 0.1 
m-. pXylen ND ND ND 0. I 
0-Xykne ND ND ND 0. I 
CUmelle ND ND ND 0.1 
alphn-Pinmc ND ND ND 0.1 
beta-PiDclE ND ND ND 0.1 
3-c- ND ND ND 0.1 
Taparrw-) 0. I 
D-cvmeas ND ND ND 0.1 

Metbod 18 Data, lblhr 

. ..... 
0.1 

ND ND ND 0.1 
sum of compamds a9 c, lblhr 4.l 0.l 0.1 0. I 



TABLE 8.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADENA 
SO- Codc: SP-BPSEIV 
FIN: PNZ130 EPN: SN56 

Source: Ex&m Tower Vent 
Teat Dates: 6/8/92 
CIN: NA 

- RUN 1 

VO~Um&k m O W  D818 

Stack Tempram.  OF 

Volumetric Flow Rate. x lo' DSCFM 

Production Ratc, AM pdphr 

Emission Rnte, lbhr 

Cblomform 0.1 

Hvdronm chloride ND 0. I 

ND I Not DetMed 
DL = Detectim Limit 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Extrrtion Tower Vmt FIN: PN2130 
Sour~ecode: SP-BPSETV Dnce: 6/8/92 EPN SN56 CIN: NA 

Run I Run 2 Run 3 Avenge 

CALCULATED RESULTS 

Flow Data 
Beginniq Tiw 1100 1200 1300 

Stack Tempenture, OF 162 162 
Moisture Conteat, R 24.8 24.8 
Oxygm coocaatntion. 96 20.8 20.8 
Cdxm Dioxide Cmceatruion. R 0.0 0.0 
Volumetric Flow Rate, ~10.3 ACFM 0.2 0.2 
V o l d c  Flow Rate, x10-3 DSCFh4 0.1 0. I 

Process Operating Conditions 
Producti&~ Rate, b T  pulpk 

Hydrogen MI& 
Method 16 Data 

Concsotruion, ppmvd 
Emission Rate, l b k  

Gmcmtruion. ppmvd 
Emission Rate, I b k  

Concsntruioa. ppmvd 
Emission Rate, l b k  

Gmcaitruion, ppmvd 
Emission Rate, l b k  

Gmcaitration, ppmvd 
Emission Rate. l b k  

Methrl ~=WM 

Dim&yl M I &  

cprboa disulfide 

Dimethyl dLiullide 

Method 18 Data 
MdUUKIl 

Coacmtntioa. ppmvd 
Emission Rate, I b k  

Metaol morepptM 
caocmtruim, ppmvd 

concsntntioa, ppmvd 

Emission Rate. lblbr 
Ethsml 

Emission R.ts. l b k  

Cmceatruim, ppmvd 
Emission Rate, l b k  

Aatoae  

2-Ropsml 

20.8 20.8 20.8 20.8 

183.1 
0.1 

458.0 359.6 333.6 
0.3 0.3 0.2 

0.7 0.7 0.7 * 0.7 * 
0.1 0.1 0.1 0.1 

0,7 0.7 * 2.3 1.0 
0.1 0.1 * 0.1 * 0.1 

C ~ ~ ~ ~ ~ t n t i o a .  ppmvd 0,7 1.1 0.7 0.6 
Emission Rate, I b k  0.1 0.1 0.1 0.1 ' 



EMISSION TEST RESULTS - VOC I 
;I 
I 

Mill: SIMPSON - PASADENA S o w :  Extraction T m r  V a t  FIN: PN2130 
SO--: SP-BPSETV De: 6/8/92 EPN: SN56 CIN: 

_c_ I 

Run 1 Rua 2 Run 3 Avenge 

D i w l b y l  d l d e  
c~oceotntioa. ppmvd 
Emission Rate, I b k  

Gmcmtntioa, ppmvd 
Emissioa Rate. I b k  

Gmcmtntioa. ppmvd 
Emission Rate. I b k  

Gmcmtntioa, ppmvd 
Emission Rate. I b b  

Bmmodiehlorowthsne 
Cmcatntim, ppmvd 
Emissicm Rate, I b k  

cOoceotmtioa, ppmvd 
Emission Rate. l b k  

Gmceatntioa. ppmvd 
Emission Rate. I b k  

Cmcatruioa, ppmvd 
Emissioa Rate. l b k  

Gmcmtntioo, ppmvd 
Emission Rate. I b k  

Gmcmtntioa. ppmvd 
Emissiw Rate. l b k  

Gmcmtratioa, ppmvd 
Emissim Rate. I b k  

Gmceatntioo. ppmvd 
Emissioa Rate, l h  

Gmceabrtioa. ppmvd 
Emission Rate. l b k  

Gmcmtntim. ppmvd 
Emission Rate, I b k  

2-ButPaMw 

ChlomtOrm 

Bermclle 

D i w l b y l  dhlfkk 

TdUar 

Ethyl ~~IUAYK 

m-, P X Y b  

wxyknc 

CunaW 

PlPhp-RnOac 

beta-RnOac 

3- 

TapaarWnrPpiTW 

0.7 
0.1 

00.6 
0.2 

0.7 
0.1 * 

1.3 
0.1 

0.7 
0.1 * 

0.7 * 
0.1 

0.7 
0.1 

0.7 
0.1 

0.7 
0.1 

0.7 
0.1 

0.7 
0.1 * 

0.7 * 
0.1 

0.7 
0.1 

101.1 
0.3 

0.7 
0.1 * 
1.3 
0.1 * 

0.7 
0.1 * 
0.7 
0.1 

0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 
0.1 

0.7 * 
0.1 * 

0.7 * 
0.1 

0.7 * 
0.1 * 
4.0 

0.7 
0.1 

56.1 
0.2 

0.7 * 
0.1 

1.3 * 
0.1 * 

0.7 
0.1 

0.7 
0.1 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 

0.7 * 
0.1 * 

0.7 * 
0.1 

0.7 
0.1 

2.5 

P 
o.l 1. 
O.* 0.7 * I 
1.3 * 1 

I t  

0.7 * I 
0.7 * 1 

0.7 * 

81.9 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.7 * I 
0.1 * 

0.7 1 
0.1 9 

0.7 1 
0.1 

0.7 * 1 
0.1 * 

0.7 * 
0.1 

0.7 1 
0.1 

0.1 
coafentntion. ppmvd 1.3 
Emission Rate, l b k  0.1 0.1 0.1 * 

I 
I~ Page 3 of 16 BIBPSKN.xLs 9/17/92 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Extraction Tower V a t  F I N  PN2l30 
sourcScode. SP-BPSETV Dpte: 6/8/92 E P N  SN56 CIN: NA 

Run 1 Run 2 Run 3 Average 

P C m  
~ooccotntion. ppmvd 
Emission Rate, I b k  

Kaowlm.sc.rbw 
Coaosatntion. ppmvd 

UlhOWIt3.scnrboD 
Coaosatnticm. ppmvd 

SM M16 an Carbon, l b k  

0.7 0.7 * 0.7 0.7 
0.1 0.1 0.1 0.1 * 

I%.O , 392.3 289.4 292.6 

3.6 4.8 9.4 5.9 
0.1 0.1 0.1 0.1 

Unknown CmpwnB % of Total 1.8% 1.2% 3.2% 2.1% 

Metbod ZSA Data 
TotPlEjdrocvbopc 

Coaosatntioo, ppmvd .s C 297.9 231.4 176.9 235.4 
Emission Rate, I b k  as C 0.1 * 0.1 * 0.1 * 0.1 * 
I 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: Extraction Tower Vent FIN: PN2130 
Sourcecode: SP-BPSETV Dee: 6/8/92 EPN: SN56 CIN: NA 

Run 1 Run 2 Run 3 Avenee 

CALCULATED RESULTS 
Beginnhg Time 1135 
Flow Data 

Stack Tempernlure. O F  

MoistunContcat. % 

Carboo Dioxida Cmcmtration. 16 
V o l d c  Flow Rate, x10-3 ACFM 

oxygm concealntim. % 

162 
24.8 
20.8 
0.0 
0.2 

162 
24.8 
20.8 
0.0 
0 .2  

V o l d c  Flow Rate, ~ 1 0 ~ 3  DSCFM 0.1 0.1 

Production Rata. ADT pulpk 20.8 20.8 
Process Operating Conditions 

Miscellaneous Parameters 
Chloroform (Adwrption Tube) 

Concmtratim. ppmvd 
Emission Rote. I b k  

Concmtntion. wmvd 
Hydrogen chloride 

127.4 
0.3 

0.5 * 

127.4 
0.3 

0.5 ' 
Emission Rote, i b k  0.1 * 0.1 * 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been comcted 
for calibration error. sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method ZSA, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdroearbon (THCI bv MZSA 

Calibration was performed using certified propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study: was performed by i n d u c i n g  propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. ZUO grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

The calibration curve was verified by analyzing a check standafd containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the chcck standard 

A line study was pufomed by i n d u c i n g  mcthanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. 'Ihe ratio of the two m e a s d  concenuations is pnsmted as a 
percent recovuy. The gaa chromatograph was allowed to run for the dunuion of the analysis 
time, and the absence of peaks was used to demonsaatc a line blank 

Total Reduced Sulfur bv M16 

A was prc~ared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the crirve. 

A line study was performed by introducing hydrogen sulfide in air from a Tdar  bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
prcsemed as the percent lecwery. 

I.= 8 . 3  - 1 
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OUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-BPSEN 

BEFORE 
AFTER 

1.  CALIBRATION 

INST LINE %REC INST LINE %REC 
376 383 102% 
372 374 101% 

THEOR 

BEFORE 
AFTER 

2. PROPANE LINE RECOVERY 

DATE 6/8/92 DATE 
INST LINE INST LINE 

0 0 
1 0 

ATE 6/8/9211DATE 

w n  %REC llaam %REC 

-5 -0.5% 
91 101.1% 

156 104.7% 
371 98.9% 

 IDA ATE 6/8/92 IDATE 

8 . 3  - 2 

Page 3 

1 
I 
I 
D 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

Printed on 8/18/92 2:13 PM 1 



I 
I 
1' 
I 
I 
I 
1 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ANALYTE THEOR DATE 6/8/92 

ethanol 55.64 38.50 69.20% 
acetone 44.47 36.27 81.55% 
isopropanol 42.65 39.97 93.71% 
dimethyl sulfide 9.78 8.93 91.31% 
benzene 36.54 35.21 96.37% 
brornodichlorornethane 20.08 18.55 92.36% 
dimethyl disulfide 36.26 32.87 90.64% 
toluene 30.73 29.23 95.12% 
ethyl benzene 26.67 25.40 95.24% 
rn-xylene 53.27 51.10 95.93% 
0-xylene 26.76 25.36 94.77% 
curnene 23.47 22.65 96.50% 
alpha-pinene 20.49 20.25 98.79% 
beta-pinene 20.59 20.40 99.06% 
3-carene 20.61 20.11 97.58% 
p - c y rn e n e 20.92 19.99 95.53% 

____ ppm ppm %REC 

QUALITY CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE SP-BPSETV 

THEOR DATE 
ppm ppm %REC 

1. CHECK STANDARD 

THEOR 
BEFORE RUN 94.1188 
AFTER RUN 108.1614 

% REC 
99.361 105.6% 
106.65 98.6% 

2. PROPANE RESPONSE 

BEFORE RUN 
AFTER RUN 89.711 

3. METHANOL LINE RECOVERY 

8 . 3  - 3 
A:\SP-SETV. XLS Page 1 Printed on 8/18/92 2:13 PM 
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‘4ILL: SIMPSON PAPER SOURCE: PINE BLEACH PLANT 

DATE 6 /05  - )  8/05 -) 

TIME 0923 1023 1123 0923 1023 1123  1351 1451 1551 1651 1351 1451 1551 1651 

SOURCE EPSSHS EPSSHS BPSSHS EPSSHl BPSSHY BPSSHl aPSETV EPSETV EPSETV EPSETV EPSFHl EPSFHl EPSFHl EPSFHY 
FIN PI2142 -) PNZl41 - )  PNl232 -) PN2134 -) 

E PN SN64 SI64 SN64 SN63 5163 SN63 SY58 SN58 SN58 SN58 SI60 SN60 SN60 SN60 

UNITS 
WD PINE PINE PINE PINE PINE PINE PINE PINE PINE PINE PINE PINE PINE PINE 
PROOUCT T/D  500 500 500 500 500 500 500 500 500 500 500 500 500 500 

CE K 3.2 3.2 3 . 2  3.2 3.2 3.2 2.8 2.8 3.2 3.2 2.8 2.8 3 . 3  3.3 
XAPPA 32.4 30.5 30.5 30.5 30.5 30.5 36.7 36.7 mi 30.8 31.1 111.7 3 0 . 8  

CHEM USAGE 
C I I  LE/T 50 54 46 50 54 46 58 14 62 54 58 14 82 54 
C l O l  LBlT  44 48 41 44 46 41 51 66 I S  48 51 61 5 s  4a 

NtOH L E l T  40 40 40 40 40 40 52 52 52 60 52 52 52 60 
OXY6EN LEI1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

NtOCl tell 14 12 12 14 12 I2 12 12 12 12 12 12 I2 12 
NtOH L B l T  1.2 1.2 1.2 1.2 1 . 2  1.2 1 . 6  2.0 1.6 2.0 1.6 2.0 1.6 2.0 

ClOI L B I T  20 20 20 20 20 20 20 20 20 20 20 20 20 20 
YtOH 1811 6.4 6.4 6.4 6.4 6.4 6.4 6.1 6.1 6,l 6.1 6.1 6.1 6.1 6.1 

NAN1 LEI1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
WIM LEI1 4.6 4.2 4.2 4.6 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2  

TOTER TEMP F 
DS STDCI F 134 114 0 4  134 114 134 111 111 131 131 131 111 111 131 
Eo MIXER F 165 119 110 165 169 110 J60 164 164 162 160 164 164 162 
Hi I I I E R  F 154 la1 161 154 163 161 161 15I 111 163 I61 169 111 113 
D UPFLW F 111 111 114 111 111 I14 IT1 I71 110 111 IT1 111 110 111 
H i  MIXER F 116 122 123 118 122 123 125 125 124 124 125 125 I24 124 

DU LEVEL 
E o  10.i IOJ 10.3 10 . i  10.7 . 10.1 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
Hi 9.5 9.4 9.4 9.5 9.4 9.4 8.6 8.6 8.6 1.6 6.6 1.6 8.6 6.6 
D 3.4 3.4 3.4 3.4 3.4 3.b 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 
ut 9.7 9.7 l,l 9.1 1.1 1;l 1.5 9,5 9.5 9.5 9.5 9.t 9.5 9.5 

SCRUBBER. C l i  6QUEEER. C lOr  

SRI NED - TELLERETTES 
6111 FLW 4000 SCFl  D E S I O  MS FLW 4000 SCFM DESIGI  
LIP FLOT 5 8pll 51 CAUSTIC L I P  FLW 1 6pI WHITE LIWWR 
DP 3.5 I N  HZI DP 3.5 INCHES Hi0 

TVPE - cotully TYPE - mtuM 
8CB ME0 - TtLLERETTES 

R f T t l l I W I  TIES. I11 e 550 TI0 
NOTES: 1.0 BLEACHING S E W E K E  - CHLORINE WITH CLORIWE DIOI IDE,  DC 10 

CAUSTIC SODA I OXYEEI ,  EO 80 
t1 SODIUM HYWQILORITE, HI 50 
CHLORIIE DIOIIDE, D 220 
t2 SODIUM HYWHL(III1TE. Hj 120 

2.0 E101 SUBSITITUTIWI MAINTAINED AT IDS 
1.0 ALL VALUES M E  WR R E A D I W  FROll OPERATIONS L M  
4.0 PROWETION IS IN OVEN DRV UNELEACHID UlORT TWlSIDAV 
5.0 C l o t  IS AS E l 0 1  

Iotn: $00 ADondiI D for U n i t  P r o c n c  Docription 8.4 - , 



! N I T S  
4000 J I V E  
PQODUCT 7:D 500 

CE I; 3.0 

CHEW USAGE 
C l I  L E l T  41 
c 1 0 1  LEll 39 

W P A  2 4 . 8  

NtOH L B l T  10 
OXYGEN !8/T 0 

W C l  N T  12 
YaOH ;a/T o 

C l O I  LB/T 19 
NaOH L E / T  1.1 

NAOCI LBlT 2.0 
NaOH LBIT 2.0 

DC STOCK F I32 
E o  M I X E R  F 119 
H i  WIXER F 159 
D UPFLOY F 110 
H t  W l X R  F 125 

DH LEVEL 
io  10.3 
HI 9.5 
D 3.0 
nt 9.1 

SCRUBBER. C h  
TYPE - COLUWN 
SRE MED - TELLERETTES 

?!NE 
so0 
24.8 
1.1 

36 
32 

10 
0 

12 
0 

I9 
4.1 

2.0 
2.0 

131 
180 
151 
110 
125 

10.3 
9.1 
3.0 
9.1 

GAS F LOY 4000 S C F l  
110 FLW 
OP 3.5 INCHES HtO 

5.0 6PW 51 UUSTIC 

! io0 

V!iE 
500 
36.3 

3 . 2  

44 
39 

48 
0 

! 2  
3 

19 
4.1 

2.0 
2.0 

133 
I19 
I59 
Ill 
125  

10.4 
9.1 
3.0 
9.0 

3N62 

JiNE 
so0 
2 . 1  
3.0 

5 6  
50 

14 
5 

1, 2 
u 

1 9  
4 . 1  

2.0 
3.6 

132 
I61 
160 
114 
1 2 5  

10.4 
9.5 
3.0 
8.5 

PINE 
so0 
13 .1  

3. I 

64 
51 

60 
0 

; 2  
r' 

19 
4.1 

2.0 
3.2 

133 
I68 
158 
I10 
121 

9.8 
9.1 
3.0 
9.8 

P I N E  P INE PINE F I N E  :INE 
500 500 SO0 SO0 SO0 
13.1 13.1 13.1 13.1 3 . 1  
i.2 3 . 2  3 . 2  3.1 2 . 2  

60 60 60 
0 1 0 

12  I 2  12  
s 0 

19 19 19 
4.1 4.1 4.1 

2.0 2 .0  2 . 0  
2.8 2 . 8  3.2 

I 3 3  1 3 4  I33  
166. 169 188 
158 158 158 
I14 112 110 
126  121 121 

10.1 10.1 9.8 
9.4 9.1 9.1 
3.0 3.0 3.0 
9.8 9.6 9.8 

SCRUBBER. Cl01 
TYPE - COLUWN 
SRB WED - TELLERETTES 
6AS FLOY 4000 SCFW 

DP 3.5 INCHES HIO 
110 FLOY I GPW WHITE tiouon 

NOTES: 1.0 BLEACHIN6 SEQUENCE - CHLORINE Y I T H  CLORINE D I O X I D E .  DC 
CAUSTIC SODA I OXYGEN. Eo 
1st SODIUW HYPOCHLORITE. H i  
CHLORINE DIOXIDE.  D 
2nd SODIUW HYPOCHLORITE. H t  

2.0 Clot SU8SITITUTIOW MAINTAINED A T  101 
3.0 411 VALUES ONE HOUR READINGS FROM OPERATIONS LOG 
4.0 PRODUCTION IS IN OVEN DRY UNBLEACHED SHORT TONS 
5.0 C l 0 1  IS AS Cl01 USAGE 

Hate: See Aooendir 0 for Unit Process Detcri~tion 

8.4 - 2 

66 5 2  
59  5 s  

60 60 
0 0 

1.2 ! 2  
ii i 

I9 I9 
4.1 4.1 

2.0 2 .0  
2 .8  2 .8  

I33 134  
I68 169 
158 I58 
114 111 
126 1 2 1  

19.1 10.1 
9.4 P.1 
3.0 i.0 
9.8 9.6 

RETENTION TIWES. M I N  550 T i 0  
30 

so 
2 0  
1 2 0  

ao 

- 
I 
I 
I 
P 
I 
I 
1 
I 
I 
1 
I 
I 
1 
I 
I 
I 
1 
I 
I 

~~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. 

SECTION 9 

EXTRACTION WASHER VENT 

(SP-BPSEWV) 

Section 9.1 Emission Test Results - VOC 

Section 9.2 Emission Test Results - Miscellaneous 

Section 9.3 Quality Control Results 

Section 9.4 Process Operating Data 
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SECTION 9 
EXTRACTION WASHER VENT 

(SP-BPSEWV) 

The Extraction Washer Vent was tested on two different days. The source was sampled 
for volatile organic compound8 using Methods 25A and 18. Chloroform and hydrogen chloride 
samples were collected. 

Total Hvdrocarbons (MZSA) 

Figures 9.1 and 9.2 present the THC trends for the test periods on 6/5/92 and 6/6/92. 
On the fmt day, concenvations ranged from 11 to 21 ppm with a downward plunge to 3 ppm 
at 1600. On the second day, they varied from 5 to 9 ppm. 

Volatile Orpanic ComDounQ (M181 

Table 9.1 summarizes the results for the Method 18 target compounds, and Section 9.1 
Methanol and chloroform were detected by the Method 18 is a tabulation of the data 

analyses. The volumetric flow was measured during sampling with a pitot tube. 

Miscellaneous Parameter$ 

Table 9.2 summarizcS the results of testing for hydrogen chloride and chloroform. 
Chloroform results (Ib/hr) were Section 9.2 tabulates the result8 for each compound. 

comparable to Methd  18 data. 

VOC Oualitv Control Resule 

The VOC quality control data arc tabulated in Section 9.3. An explanation of the data 
is included in the section. Quality control results for other parameters arc included with the 
data summary in the section referenced. 

Process Dacrintbn and Omratha Conditions 

Section 9.4 includes the process operating data as recorded and provided by mill 
personnel. Not all  process operating data were given for VOC run times. The data with the 
Closet Nn t h e  Was Used. 

9 -  1 
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. 
TABLE 9.1 SUMMARY OF VOC RESULTS 

MiU SIMPSON - PASADENA soura: &UUCtiW WMhU VeM 
source C&: SP-BPSBWV TestDam: 6/5/92 6/w 
PIN: PN2131 CIN: NA EPN: SN57 

DL - m - MAX - MEAN - 
Volnmcblc Plow Data 

Metbod 16 Data, Ibh  
H y h g e a  solfide 0. I 
Methyl mercaptan 
Dimethyl &de 
CahoO disulBde 

0.1 
0. I 
0.1 

Dimethyl disulfide 0.1 
Hahod 18 Data, l b h  

. . . . . .  . . . . . . . . . . . . .  
0.1 

ND ND ND 0.1 
........................ . . . . . . .  

ND ND ND 0.1 
ND ND ND 0.1 
ND ND ND 0. I 
01 65 as 0. I 
ND ND ND 0.1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 

ND ND ND 0.1 

0. I 
Nu ND ND 0.1 

. . . . . . . . .  
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TABLE 9.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADENA 
souroe code: SP-BPSEIKV 
FPk PNZ131 EPN: SN57 

Soura: Exaaction washu Vent 
Tesc Dam: 6/5/92, 616192 
CIN: NA 

Stack Tempemme. OF 

VOlUmariC Flo 

chloroform 
ND ND ND 0.1 

ND - Not Detected 
DL = Deccftloo Limit 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Extraction Wnsber Vat FIN: PN2l31 
sourcSCode: SP-BPSEWV Date: 6/5/92 EPN: SN57 CIN: NA 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Bainnim Time 1351 1451 1551 
now DBta 

Stack Tcmpenture. "F 
Moishue Cmtmt. 16 

cub00 Dioxide CQOCUItnticm, 16 
Volumclric Flow Rate. x10-3 A C N  

Oxygm ccmlxatrstion, 16 

I20 
10.1 , 

20.8 
0.0 
2.8 

120 
IO. 1 
20.8 
0.0 
2.8 

Volumscric Flow Rate, 110-3 DSCFM 2.2 2.2 
Process Operating Conditions 

Reduction Rate. ADT prlplhr 20.8 20.8 20.8 20.8 

Hydrogm sultide 
Method 16 Data 

-tntion, ppmvd 
Emission Rate, Iblhr 

Methyl mecepptM 

Dimethyl MI& 

cwceatntion. ppmvd 
Emission Rate, Iblhr 

Gmcerttration. ppmvd 
Emissioa Rnte. I b k  

Carbon dirulfide 
cooaOtntion, ppmvd 
Emission Rate, I b b  

Concentration. ppmvd 
Emission Rate. Iblhr 

Dimethyl disulfide 

Method 18 Data 
Meulpad 

CQOCUItraticm. ppmvd 
Emission Rate. Iblhr 

Gmce~tntion. m d  
Emission Rate. I b k  

Cwrmtntim. ppand 0.6 * 0.6 0.6 * 0.6 

Methyl wrenptpn 

Ethsml 

Emission Rate. lblhr 0.1 * 0.1 * 0.1 0.1 * 
Aatoac 
Ccm~~~tratiw, ppmvd 0.6 * 0.6 0.6 0.6 
Emission Rate. lblhr 0.1 0.1 0.1 0.1 

Cm~~~tntion. ppmvd 
Emission Rate. l b h  0.1 0.1 0.1 * 0.1 

0.6 0.6 * 0.6 0.6 
2 - w  

3 

28.3 
0.3 

28.6 31.6 29.5 
0.3 0.4 0.3 



EMISSION TEST RESULTS - VOC I 
NA I Mill: SIMPSON - PASADENA Source: Extraction Wprber Vent FIN: PN2131 

SO-CO~C: SP-BPSEWV D&: 6/5/92 EPN: SN57 CIN: 
~ 

I 

I 
Run 1 Run 2 Run 3 Average 

Dimethyl &I& 

coacentmtion. ppmvd 
Emission Rate, lbhr 

~ ~ ~ ~ ~ ~ t n t i o n ,  ppmvd 
Emission Rate, Ibhr 

Coacslltration. ppmvd 
Emission Rate, Ibhr 

coaccalntion, ppmvd 
Emission Rate, lbhr  

B m m o d i e b l O ~ e t h p n  
cwcslltntion, ppmvd 
Emission Rate. lbhr 

2-- 

ChlomcOrm 

BcMeac 

Dimetbyl disulllde 
Conceatration. ppmvd 
Emission Rate, Ibhr 

coaftlltntion, ppmvd 
Emission Rate, lbhr 

Cwceatntion. ppmvd 
Emission Rate. I b k  

CooceatrPtion, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate. l b h  

COOCUItntiOo. ppmvd 
Emission Rate, lbhr 

Gmcu~tntioa. p d  
Emission Rate. Ib/hr 

TdUrae 

Ethyl benzme 

m-, P X Y ~  

Lbxglmt 

CUnene 

Ilpha-KneOe 

bctn-plnac 
COOCUItntion. ppmd 
Emission Rate, lwbr 

Coacslllmtion, pprnvd 
Emission Rate. Ibhr 

Coacslltmtim, ppmvd 

3- 

TspraaW~PriTwd) 

0.6 
0.1 * 

10.7 
0.4 

0.6 * 
0.1 

1.1 * 
0.1 

0.6 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 
0.1 

0.6 
0.1 * 

0.6 
0.1 

0.6 

0.6 * 
0.1 * 

9.5 
0.4 

0.6 
0.1 

1.1 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 * 

0.6 
0.1 * 

11.9 
0.5 

0.6 
0.1 

1.1 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 

0.6 
0.1 

0.6 

I 
o.l I 
0.4 I 
o.l 1.1 * * I 

I 
0.6 * I 
0.6 * I 
0.6 * I 
0.6 * I 

0.6 

10.7 

0.6 * 

0.1 * 

0.1 

0.1 

0.1 * 

0.6 1 
0.1 * 

0.6 * I 
0.1 * 

0.6 * 1 
0.1 

0.6 1 
0.1 

0.6 * 1 
Emission Rate, -1bh 0.1 * 0.1 * 0.1 * 0.1 * 

I hp 3 of 16 E1BPSEWV.XlS 9/17/92 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Extraction Washer Veal FIN: PN2131 
Sourcecode: SP-BPSEWV Dotc: 615192 EPN: SN51 CIN: NA 

Run I Run 2 . R t ~ 3  Avenge 

0.6 * 0.6 * 0.6 * 0.6 * 
0.1 0.1 0.1 0.1 * 

29. I 26.8 31.3 29. I 

0.0 0.0 0.0 0.0 
0.1 0.1 0.1 0.1 

Unlmova C o m e  8 &Total 0.0% 0.0% 0.0% 0.0% 

Method 25A Data 
Total Hydmmrbam 

~ t r a t i o n ,  ppmvd u1 C 17.8 18.9 18.9 18.5 
Emission Rate. l b h  as C 0.1 * 0.1 * 0.1 * 0.1 

Rpo 4 of 16 EIBPS6WV.XLS 9/17/92 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Extnction Washer Vent FIN: PN2131 
-Code: SP-BPSEWV Dpte: 6/6/92 EPN SN57 CIN: NA 

Rua I Rua 2 Run 3 Avernw 

CALCULATED RESULTS 
BegiMhg Tiw 1402 1502 1602 

Flow Data 
Strk Tempmturs. "F 109 109 
Moisture Cwtsat, % 8.5 8.5 
hygm coaceotntion, 5% 20.8 20.8 
Carbon Dioxide Coacootntion. % 0.0 0.0 
Volumclric Row Rate, ~10.3 ACFM 3.1 3.1 
Volumetric Flow Rate, ~10.3 DSCFM 2.6 2.6 

process Opemting Conditioos 

Method 16 Data 
production Rate. ADT p d p h  20.8 20.8 20.8 20.8 

Eydmgen sullidc 
Coacentntioo, ppmvd 
Emission Rate, l b h  

&muhation, ppmvd 
Emission Rate. I b h  

Caceatntion. ppmvd 
Emission Rate, l b h  

Coacsntntion, ppmvd 
Emissioo Rate. I b h  

C~nceatrptica. ppmvd 
Emission Rate, I b h  

Metbyl merenptpa 

DimctbJl sulfide 

cprboa-dc 

~ y l ~ d e  

Method 18 Data 
Mcthpnd 

Coaccatntioo, ppmvd 16.6 17.5 20.0 18.0 
Emission Rate. I b h  0.2 0.2 0.3 0.2 

C w o m ~ ~ .  p d  
Emission Rate, lwbr 

~ t n t i o n .  ppmd 0.5 0.5 0.5 0.5 

Metbyl mercqho 

E(bpnd 

Emissioo Rate. lblhr 0.1 0.1 * 0.1 * 0.1 
A a t o l r  

Cmcatrption, p p w d  0.5 * 0.5 0.5 * 0.5 
Emission Rate. I b h  0.1 0.1 0.1 0.1 

2-- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CoDCdllbltioll. ppmvd 0.5 * 0.5 * 0.5 * 0.5 
Emission Rate. l b h  0.1 * 0.1 * 0.1 * 0.1 I 

I 

I 
I PUe6d16 61BPSEWV.xLs 9/17"? 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Extroflion Washer Vmt FIN: PN2131 
Sou~code: SP-BPSEWV D&: 6/6/92 EPN: SN57 CIN: NA 

Run I Rua 2 Rua 3 Average 

Dimethyl d d e  
Coooeotrption. ppmvd 
Emission Rate, l b h  

Gncentntion. ppmvd 
Emission Rate. lbmt 

Cmcmtmtion. ppmvd 
Emission Rate, I b h  

Cmcmtration, ppmvd 
Emission Rate. I b h  

BromodirhlonmolbPac 

2-Butpaoo 

ChlomtOrm 

Bearav 

Cmcentntion. ppmvd 
Emission Rate. I b h  

Concmtration. ppmvd 
Emission Rate. I b k  

Coacmtmtion, ppmvd 
Emission Rate, I b h  

Coacmtmtion, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Conceatrption, ppmvd 
Emission Rate. l b h  

Cwceotrption. ppmvd 
Emisaion Rate. I b h  

C o a c m ~ o n ,  ppmvd 
Emission Rate. I b h  

Cmcatmtion. ppmvd 
Emission Rate, lbmt 

Coaceatmtion, ppmvd 
Emission Rate, I b h  

Cmcentration. ppmvd 

Dimclbyl disulfide 

Tdueac 

Ethyl bslaav 

m-, P X Y ~  

*xylene 

Cllmclv 

dphs-KWbE 

betn-piaea 

3-c- 

T e r p - N J m M  

0.5 * 
0.1 * 

10.4 
0.5 

0.5 
0.1 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 

0.5 
0.1 

0.5 * 
0.1 

0.5 
0.1 

0.5 

0.5 * 
0.1 * 

9.9 
0.5 

0.5 
0.1 * 

1.1 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

8.3 
0.4 

0.5 * 
0.1 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 

0.5 
0.1 

9.5 
0.5 

0.5 * 
0.1 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 Emission Rate, l b k  0.1 * .. 0.1 

* ~ a m n v a b m v a o  bsstb.nth0 dMctionlis61. 9. 1- 5 -7ofI6 EIBPSEWV.XL.3 9/17/92 



EMISSION TEST RESULTS - VOC I 
NA I 
I 

O . l *  0 
Conccatntim. ppmvd 0.5 0.0 0.0 0.2 I 

0.9% I 

~ a :  SIMPSON - PASADENA Source: Extnction Wnrber Veat FIN: PN2131 
*w SP-BPSEWV Dsfe: 6/6/92 EPN SNSl cm: 

Run 1 Run 2 Run 3 Aversge 

0.5 0.5 0.5 * 0.5 
fl- 

coa~atratim. ppmvd 
Enusmion RUe, I b 5  0.1 * 0.1 0.1 

l(nlnm6ascprboll 
Cooceatratim, ppmvd 20.1 20.2 20.1 20.1 

Unhmola.sc.rboa 

S m  M18 as Carbon, I b h  0.1 0.1 0.1 * 0.1 
Unknom ComPolrnQ % of Total 2.6% 0.0% 0.0% 

Method 25A Data 
Totnl Hydmarbom 

Collceotratim, ppmvd M C 
Enusmion Rate, I b 5  M c 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I Pum 8 of 16 E1BPSEWV.XI.S 9/17/92 



'I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
r 

I 
I 

i 

I 

Section 9.2 Emission Test Results - Miscellaneous 

L P  1.3- 
Q WWC (n) DW P IWl 

I 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: Extraction Washer V a t  FIN: PN2131 
Sourcncode: SP-BPSEWV Dote: 6/5/92 EPN: SN57 CIN: NA 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 
BeaiMim Timc 1449 - 
Flow Data 

Stack Temperatun, "F 120 120 
Moistun Conteat, % 10.1 IO. I 
Oxygm cwcmtmtion. % 20.8 20.8 
COrboD Dioxids Cmsmtmtion, % 0.0 0.0 
Volumetric Flow Rots, ~ 1 0 . 3  ACFM 2.8 2.8 
Volumscric Flow Rate, x10-3 DSCFM 2.2 2.2 

production Rots. ADT p u l p h  20.8 20.8 
Procgs Operating Conditions 

Miscellaneous Parameters 
Chlorororm (A&uuption Tube) 

Conceatmtion. ppmvd 12.7 12.7 
Emission Rots, l b h  0.5 0.5 

Hydmgm fhloride 
Comxatmtion. ppmvd 0.5 * 0.5 * 
Emission Rots. I b h  0.1 * 0.1 

hga 2 of 8 OIBPSNN.XLS 9117192 9.2 - 1 ~ a ~ n b r m w n * P t h l D t b o ~ d c t c o i o D .  



EMISSION TEST RESULTS - OTHER MISCELLANEOUS I 
?I 

CALCULATED RESULTS I 1 
P 

2oA 0.0 1 
2.6 I 

I'  
O3 1 
O ' l *  'I 

MiU: SIMPSON - PASADENA Source: Extractam Washer V a t  FIN: PN2131 
~ 0 - u  SP-BPSEWV DPte: 6/4/92 EPN SN57 CIN: 

Run I Run 2 Run 3 Average 

Beginniq Time 1408 
Flow Data 

Stack TempeRhlre, "F lo9 109 
Moisture Contat, % 8.5 8.5 
oxyga coaceatntion, % 20.8 
cuboa Dioxide Coaceatrotioo, % 0.0 
Volumetric Flow Rate, x lo^ 3 ACFM 3.1 3.1 
Volumacric Flow Rata, x lo^ 3 DSCFM 2.6 

Process Operating Conditions 

Miscellaneous Parameters 
Production Rata. ADT pulphr 20.8 20.8 

Chloroform (Adsorption Tube) 
Coamtmcion, ppmvd 11.0 11.0 
Enussion Rate. Ib/hr 0.5 

Cacmtrat~oa, ppmvd 0.5 * 0.5 * 
Emission Rata, lbhr 0.1 * 

Hydrogen chloride 

I 

I 

3 
I 
I 

I 
I 

hW 4 Of 8 0IBPSEWV.XLS 9/17/92 
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Section 9.3 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pagw were collected before, 
during and after the VOC testing on the SOUICC. The SOUICC test results have not been corrected 
for calibration enur, sample line loss or othu QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by ITA Method 16, total 
hydrocarbons by EPA Method =A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarire the normal quality conwl for each t y p  of 
analysis. QC data arr summarized in tabular form on the following pages. 

M A  

Calibration was performed using cenlfcd propane concenuarim (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing pmpane in nitrogen km a Tcdlar bag at the 
probe tip and then dirrcrty to the analyzer. The ratio of the two measured concentrations is 
presented as a pvcmt recovery. Zero grade nitrogen was also pulled &om the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile O r g a ~ ~  * Comoonnda bv M l e  

The calibration curve was verificd by analyziug a check staudard containing a number of 
compounds. 'Ihe percan recovery was calculated based on thc thcomical concentration. The 
retention times of the compoundr were verified h m  thc check standard. 

A line studv was performed by introducing methanol in air from a Tcdlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chnmratogrsph was allowed to run for the duration of the analysis 
time. and the absence of peaks was used to demonspate aline blsnk. 

Total Reduced Sdfar bv M16 

A -e was prepared from three standards generated from gravimemcdy 
cenificd permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A s d y  was performed by intruducing hydrogen sulfide in air fmm a Tedlar bag at 
the probe tip and thm dinxrly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 



QUALITY CONTROL SUMMARY 
METHOD 25A 

-7 -0.7% 
94 104.4% 

155 104.0% 
371 98.9% 

MILL SP 

-6 -0.6% 
94 104.4% 

155 104.0% 
371 98.9% 

1. CALIBRATION 

LINE 

THEOR 

LINE INST 

Ern.-..--. 

0 
90 

149 
375 

AFTER 

I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
e 
I c 
1 
I 
I 

1 5 0 0 

2. PROPANE LINE RECOVERY 

SOURCE SP-BPSEWV 

6 / 6 / 9 2  
PE %REC 

 DATE 6/5/92  DATE 6/6/92 
LINE IO/J-IEC  I IN ST LINE IWEC -llNST 376 3631 96.5%1[ 405 3241 80.0% 

3. LINE BLANK 
~IDATE 6/5/92 I~DATE 6/6/92 

Pa e 3 
9.3 - 2 

I 
I 
-1 Printed on 811 8/92 2: 16 PI.1 



.. . . .  

ANALYTE THEOR 

ethanol 55.64 
acetone 44.47 
isopropanol 42.65 
dimethyl sulfide 9.78 
benzene 36.54 
bromodichloromethane 20.08 
dimethyl disulfide 36.26 
to I u e n e 30.73 
ethyl benzene 26.67 
m-xylene 53.27 
o-xylene 26.76 
cumene 23.47 
alpha-pinene 20.49 
beta-pinene 20.59 
3-carene 20.61 
p-cymene 20.92 

~~~ ppm 

1 
I 
1 
I 
I: 
I 
I 
1 
4 
1 
I' 
I 
1; 
I 
I 
I 
I 
I 
I 

DATE 6/5/92 THEOR DATE 6/6/92 
ppm %REC ppm ppm %REC 

46.69 83.90% 55.64 38.63 69.42% 
42.04 94.52% 44.47 36.70 82.53% 
39.81 93.34% 42.65 37.70 88.40% 

9.19 94.00% 9.78 8.44 86.37% 
36.15 98.92% 36.54 32.83 89.85% 
18.95 94.37% 20.08 17.87 88.98% 
32.98 90.95% 36.26 31.52 86.92% 
29.14 94.84% 30.73 27.71 90.17% 
25.20 94.48% 26.67 24.07 90.25% 
50.65 95.08% 53.27 48.36 90.77% 
25.11 93.83% 26.76 24.08 89.99% 
22.35 95.21% 23.47 21.48 91.52% 
19.76 96.42% 20.49 19.14 93.37% 
20.28 98.51% 20.59 19.40 94.23% 
19.60 95.06% 20.61 19.16 92.94% 
19.33 92.40% 20.92 19.02 90.88% 

QUALITY CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE SP-BPSEWV 

THEOR THEOR 
BEFORE RUN 89.7 86.14 96.03% 89.7 
AFTER RUN 89.7 84.99 94.75% 89.7 

84.99 94.75% 
84.72 94.44% 

THEOR 
BEFORE RUN 103.89 102.82 98.97% 
AFTER RUN 90.62 98.59 108.79% 

THEOR 
90.62 98.59 108.80% 
92.43 86.96 94.09% 

BEFORE RUN F5A4008 
AFTER RUN F6A4001 

A:\SSP-SEWV.XLS 

F6A4001 
F6A4014 

9.3 - 3 
Page 1 Printed on 811 8/92 2:16 PM 
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Section 9.4 Process Operating Data 



I 
I 
I 
I 
I 
I 
I' 
I 
B 

'4111: SINPSON PAPER 

DATE 6/05 -) 

TINE 0923 1023 

SOURCE: PINE BLEACH PLAWl 

8/05 -) 

0923 1023 1123 1351 1451 1551 

BPSSHM BPSSHM BPSSHM BPSETV BPSETV BPSETV 
PN2141 -) PNl232 -) 
S I 8 3  S I83  . SNbl SN58 5158 SN58 

1123 

BPSSHS 

5184 

1651 1351 

BPSETV BPSFHM 
PU2134 

5158 SN80 

1451 1551 1651 

BPSFHM BPSFHM BPSFHM 

SN60 S I 6 0  S I80  
-) 

SOURCE 
F I N  

BPSSH6 BPSSHS 
PI2142 -) 

€ P I  SW64 SN6b 

UNITS 
IO00 PINE PINE 
PRODUCT T l D  500 500 
KAPPA 32.4 30.5 
CE I; 1.2 1-2 

CHEW USA6E 
C l r  LB/T 50 54 
el01 teii 44 46 

N8OH LB/T 40 40 
OXV6EN LB/T 0 0 

N8Wl LB/T 14 12 
N8OH LB/T 1.2 1.2  

ClOl LB/T 20 20 
N8OH LBIT 8 . b  8.1 

NAOCl L U T  3 3 
w LB/T 4.8 1.2 

PINE 
500 
30.5 

3 .2  

PINE PINE PIME PINE PINE PINE 
500 500 500 500 500 500 
30.5 30.5 30.6 18.1 36.1 38.7 
3.2 3.2 3.2 2.8 2.8 3.2 

PIME PINE 
500 500 
10.1 30.8 
3.2 2.8 

PINE PINE PINE 
500 500 500 
38.1 36.1 30 .8  

2.8 3 . 3  3.1 

50 54 46 56 14 82 
44 bII 41 51 t 8  55 

(0 40 40 52 52 52 
0 0 0 0 0 0 

14 12 12 12 ' 12 12 
1 . 2  1 . 2  1 .2  1.6 2.0 1 - 6  

20 20 20 20 20 20 
6.4 6.4 6.4 8.1 8.1 6 .1  

1 3 3 1 3 1 
4.8 4.2 4.2 4.2 4.2 4.2 

54 58 
48 51 

60 ' 52 
0 0 

12 12 
2.0 1.8 

20 20 
8.1 6.1 

3 1 
4.2 4.2 

14 82 54 
86 55  48 

52 52 60 
0 0 0 

12 12 12 
2.0 1.6 2.0 

20 10 20 
6.1 1.1 1.1 

46 
(1 

(0 
0 

12 
1.2 

20 
6.4 

3 
4.2 

3 1 I 
4.2 b.2 4.2 

131 
tu 
111 
110 
12b 

111 
1 I 2  
1 0  
111 
I2b 

131 
110 
.Ill 
111 
125 

111 
18b 
159 
111 
125 

111 
1 I 4  
181 
110 
124 

111 
162 
163 
111 
124 

13b 
165 
15b 
111 
118 

1U 
1 0  
1 0  
111 
112 

1lb  
110 
181 
114 
121 

134 
185 
lS4 
111 
116 

l l 4  
1 0  
11s 
111 
122 

134 
110 
Ill 
114 
121 

111 
.I 60 
Ill 
111 
125 

111 
18b 
1 S I  
111 
125 

Eo I I IM F 
HI ' MIXER F 
D UPFLOT F 
HI NIXER F 

1' pH LEVEL 
10.0 
8.1 
L b  
3.S 

10.0 
8.6 
1.b 
9.S 

10.0 
6.8 
3.b 
9.5 

10.0 
6.6 
3.4 
9.5 

10.0 
6.8 
3.4 
9.5 

10.0 
6.6  
3.4 
9.5 

10.1 
9.5 
3.b 
9.1 

10.1 
9.4 
3.4 
1.1 

10.3 
1.4 
3.4 
9.1 

10.1 
9.5 
3.4 
# . I  

10.1 
9.4 
1.b 
1.1 

10.3 
9.4 
1.4 
$;I 

10.0 
1.1 
1.4 
1.6 

10.0 
1.1 
1.4 
9.6 

EO 

> I S c n u n m .  c i l  mum. e101 
TYPE - NLUM 
sin WED - TELLERETTES 
GAS FLLN 4000 WH owa 
DP 1.5 I N  HZi DP 1.5 INCHES Hi0 

TVPE - NLW 
IC0 WID - TELLIIIETTES 
OLS FLOT 4000 SCFI  0€1161 I 110 FLOI s ew 51 uun~e u a  ROT i BA~ MHITE tieuan 

RnlNTIOl l I n € S .  1111 ISM l / D  
NOTES: 1.0 BLEACHINE SEWEHCE - CHLORINE MIM CLORINE DIOXIDE, DE 10 

80 CAUSTIC SODA I OXVP€M, Eo 
I 1  SODIUl HVWCWLORITE, HI 50 
CHLORINE DIOXIDE, D 220 
82 SODIUN HVWUILOIIITE. HI 

I 
1 
I 

1 20 
2.0 ClOr SUB6ITITUTIOI MINTAIYED AT T O I  
3.0 111 VALU€S OIE HOUR READINS8 FW OPERATIOM LOO 
b.0 F W J C T I W I  IS II OVEN DRI UIELEACHED WORT TOlSlDAV 
5.0 C l O l  IS AS CIOr 

I Noto: Sot Aptndi: D for Unit  Procns kBcription 9.4 - , 



q1tt: sIwpson PAPER 

DATE 6 /06  - )  

i I W E  1100 1500 1600 1100 1500 1600 

SOURCE BPSEMV - )  BPSFHV -) 

F I N  PNZl3 l  -) PN2134 -) 

EPN SN5T -) SI60 - )  

SOURCE: P I N E  BLEACH PLANT 

UNITS 
1000 PINE P I N E  P I N E  P INE P I N E  P I N E  
PRODUCT TI0  500 500 500 500 500 500 
KAPPA 33.1  30.1  3 6 . 1  13.1 30.7 . 36.1  
CE I( 3.1 2.8 3.1 3.1 2.8  3.7 

CHEM USAGE 
C l r  LBlT 38 12 16 36 12 16 
clot LB/l 11 16 4 1  31 37 11 

NtOH L B / l  40 10 10 10 10 10 
OXYGEN LBlT 0 0 0 0 0 0 

N i O C I  LBlT  IO IO IO IO IO 10 
NtOH L B I T  I 1 1 1 1 1 

C I O I  LEI1 19 19 19 19 19 19 
N iMl  L B l l  6 .6  6.6 6 .6  6 .6  6.8 6.6 

H A W  LB/T 2 2 2 2 2 2 
LEI1 3.2 3.2 3.2 3.2 3.2 3.2 

TOTER TEMP F 
Dc STOCK F 125 125 128 125 125 126 
Ea MIXER F 111 Ill 110 111 111 IT0 
HI MIXER F 111 I41 154 141 141 154 
D U P F L W  F 163 161 112 163 181 172 
HI WIXR f 115 115 115 113 115 I15 

DH LEVEL 
Ea 10.8 10.8 
HI 9.6 9 - 6  
D 3 .5  1.5 
Hr 10.0 10.0 

SCRUBBER. C l r  
TYPE - cotuin 
SRB ME0 - TELLERETTES 
6AS FLW 1000 SDCCH 
L I P  FLW 
DP 3.5 INCHES HrO 

5 GPM 51 CAUSTIC 

10.8 10.8 10.8 10.8 
9.8, 9.8 9.8 9 - 8  
3.5 3.5 3.5 3.5 

10.0 10.0 10.0 10.0 

SCRUBBER. C l o t  
TYPE - COLUIM 
SCR ME0 - TELLERETTES 
6A6 FLW 1000 SCFW 
LIP FLW 
DP 3.5 INCHES HrO 

1 6PW U H I T E  LIQUOR 

NOTES: 1.0 BLEACHIHS SEQUENCE - CHLORINE NITH CLORINE DIOXIDE,  De 
CAUSTIC SODA L OXY6EW. E o  
18t S O D I U l  HYPOCHLORITE. HI 
CHLORINE DIOXIDE.  0 
2nd SODIUM HYWCHLORITE.  HI 

2.0 C l o t  SUBSIT ITUTIOY MAIYTAIHED AT 701 
3.0 ALL VALUES OME HOUR READINGS FROll OPERATIONS LO6 
1.0 PRODUCTION IS IN OVEN DRY UNBLEACHED SHORT TONS/DAY 
5.0 C l o t  IS AS C l 0 1  USAGE 

Noti :  St# Apotndlx 0 for Unit  Procics Dttcriotian 
9.4 - 2 

RETENTION TIMES. M I W  8 550 TI0 
30 

50 
220 
120 

80 
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SECTION 10 

EXTRACTION SEAL BOX VENT 

(SP-BPSESB) 

Section 10.1 Emission Test Results - VOC 

Section 10.2 Emission Test Results - Miscellaneous 

Section 10.3 Quality Control Results 

Section 10.4 Process Operating Data 
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SECTION 10 
EXTRACTION SEAL BOX VENT 

(SP-BPSESB) 

The Extraction Seal Box Vent was tested on two different days. The source was 
sampled for volatile organic compounds using Methods 25A and 18. Chloroform and 
hydrogen chloride samples were collected. 

Total Hvdrocarbons (hI25A1 

Figures 10.1 and 10.2 present the THC trends for the test periods on 6/3/92 and 6/4/92. 
On the fmt day, the total hydrocarbons ranged from 296 to 428 ppm exhibiting a slight 
upward trend. On the second day, a downward trend was observed ranging from 523 to 
354 ppm. 

Volatile Ornanic ComDounds (M 181 

Table 10.1 summarizes the results for the Method 18 target compounds, and Section 
10.1 is a tabulation of the data. Methanol and chloroform were detected by the Method 18' 
analyses. Recurring unknowns were present before methanol (-1 to 3 ppm as carbon) and 
after bromodichloromethane (-2 to 5 ppm as carbon). The volumetric flow was measured 
during sampling with a pitot tube. 

Table 10.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Section 10.2 tabulates the results for each compound. Chlorofonn results (Ib/hr) were 
comparable to Method 18 data The results for the second day of testing was twice as high 
as the first day. Hydrogen chloride was detected on day 1 (~0 .1  lb/hr). 

VOC Oualitv Control R m l $  

The VOC quality control data an tabulated in Section 10.3. An explanation of the data 
is included in the section. Quality control results for other parameters an included with the 
data summary in the section referenced. 

P: in ndi ions 

Section 10.4 includes the process operating data as recorded and provided by mill 
personnel. 
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TABLE 10.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA sounx: Exknclim Seal Box VeM 
S O U ~ C  C&: SPBPSESB Test Dates: 6/3/92 6/4/p2 
FIN: PN2132 CM: NA em SN58 
MIN - - MAX MEAN - DL 
Volnmctrlc Flow Data 

uioa Rate AM F’u 
Method 16 Data, b/hr 

Hydrogen d 6 d t  
Methyl mercapaa 
Dimethyl sulfide 
C& disul5de 

0. I 
0. I 
0. I 
0.1 

Dimethyl disultMc , 0.1 

Mechaool 0. I 
Emaaol ND . 0.1 
ACUaU 0.1 
2-PrOpml 0.1 
Z-Bucnnar 0.1 
chloroform 0. I 
Beazme 0. I 
Bromodichlommelhane ND ND ND 0.1 
Toluene ND ND ND 0.1 
E~hyl benzene ND ND ND 0.1 
m-. pXykne ND ND ND 0.1 
+Xylem ND ND ND 0.1 
cumem ND ND ND 0.1 

ND ND ND 0.1 
0. I 

W-pfomc 
bem--Plncoc ND ND ND. 
3-cnnoc ND ND ND 0.1 
TcrpaerWospsiBed) 0.1 

ND ND ND 0.1 PQ== 

~ c t b o d  18 mta, b/ta .. .... .. 

mrtbod 16 m mahad u) DUI 
KnomnC.Lwhr 
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TABLE 10.2 SUMMARY OF MISCELLANEOUS RESULTS 

Miu: SIMPSON-PASADENA 
Sourn Code: SP-BPSESB 
FIN: PN2132 EPN: SNS8 

Source: Extraccioo Seal Box Vent 
Tea D w :  6&92.6/4192 
c[N: NA 

10 - 5 
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Section 10.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: SMPSON - PASADENA Source: Extraction Seal Box Vat FIN: PN2132 
Source code: SP-BPSESB Dale: 6/3/92 EPN: SN58 CIN: NA 

Run I Run 2 Ruo 3 Avenge 

CALCULATED RESULTS 
~ 

EkgiMirg Time 1711 1811 1911 
Flow Data 

Stack Temperature. OF I54 154 
Moisture Conteat. % 28.2 28.2 
OxygeD Conceotration. % 20.8 20.8 
cnrbw Dioxide Concentration. % 0.0 0.0 
Volumetric Flow Rata, x10-3 ACFM 0.8 0.8 
Volumlric Flow Rata. x10’3 DSCFM 0.5 0.5 

Productiw Rate. ADT p u l p k  22.9 22.9 22.9 22.9 
Process Operating Conditions 

Method 16 Data 
Hydrogen sulfide 

Concentmtion. ppmvd 
Emission Rata, IbAu 

Concentmion. ppmvd 
Emission Rata. I b k  

Coocentrptioa, ppmvd 
Emission Rats, l b h  

Cooceotratioo, ppmvd 
Emission Rats, l b k  

Conceatration. ppmvd 
Emission Rate. l b k  

M&yI mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl diculfide 

Method 18 Data 
Methand 

Concentration. ppmvd 
Emission Rate. lbAu 

Conceatmioa, ppmvd 
Emission Rate. I b h  

Methyl mercaptan 

Ethanol 

317.4 300.0 308.7 
0.8 0.7 0.7 

Concentration, ppmvd 0. * 0.7 0.7 * 
Emission Rots, IbAu 0.1 * 0.1 0.1 * 

Concentration, ppmvd 2.5 2. I 2.3 
Emission Rots, I b k  0.1 * 0.1 0.1 * 

Concu~tntioo, ppmvd 0.7 * 0.7 0.7 
Emission Rots. IbAu 0.1 0.1 * 0.1 

Acetone 

2-Roppnol 



I EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Extraction Seal Box Vent FIN: PN2132 
s u m  m e :  SP-BPSESB Date: 6/3/92 EPN: SN58 CIN: 

I Run I Run 2 . R u n 3  Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Conceutration. ppmvd 
Emission Rate, I b h  

Bromodiehloromethane 
Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Coocentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration. PDmvd 

2-Butnmne 

Chlorofnnn 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, pXylene 

0-Xylene 

ClrmW 

alphIl-PinWW 

beta-Pinene 

J-carene 

 terpene^ (Ulspodfied) 

0.7 * 
0.1 * 

935.8 
8.2 

0.7 
0.1 * 

1.4 * 
0.1 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 
0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 * 

4.2 

0.7 
0.1 

930.8 
8.2 

0.7 
0.1 * 

1.4 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 

0.7 
0.1 * 

0.7 
0.1 * 

0.7 
0.1 * 

2.2 

0.7 * 

O.l* I 
I 

O'l I 
* I 
I 

933.3 

0.7 

1.4 

0.7 

0.7 O" * * I 
0.7 O'I * * I 
0.1 * 

0.7 * I 
0.7 * I 
0.7 * I 
0.7 * I 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.7 I 
0.1 * 

3.2 I 
Emission Rate.'ib/hr 0.1 * 0.1 * 0.1 * 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
P 
I 
I 
I 
I 
I 

EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Extraction Seal Box V a t  FIN PN2132 
Sourc~coQ: SP-BPSESB D&: 6/3/92 EPN: SN58 CIN: NA 

0.7 * 0.7 0.7 * 
0.1 0.1 0.1 * 

1033.6 1005.0 1019.3 

15.7 5.2 10.4 
0.9 0.9 0.9 

U h m  Compounds 'k of Total 1.5% 0.5% 1.0% 

Method 2SA Data 
Total Hydroeprbolrs 

Concatntioo, ppmvd as C 470.8 540.4 546.0 519.0 
Emission Rats. l b h  as C 0.4 0.5 0.5 0.5 

COMMENTS 

M18 NO 1 for 6/3/92 w a  rejected. 

R p  4 of I6 EIBPSE5B.XIS 9122192 



EMISSION TEST RESULTS - VOC I 
NA I 

CALCULATED RESULTS I 
I 

20.8 0.0 I 
OS I 

I 
I 
I 
I 
I 
I 

1 . 1  I 
I 

::; : I 
2 1 

Emission Rate. I b k  0.1 0.1 0.1 * 0.1 1 

Mill: SIMPSON - PASADENA Source: ExtrPction S a l  Box Vent FIN: PN2132 
WM code. SP-BPSESB Date: 6/4/92 EPN: SNS8 CIN: 

Run 1 Run 2 Run 3 Average 

Be&nitq Time 912 1012 I l l2  
Flow Data 

156 
28.7 

156 
28.7 , ~ ~ ~ ~ 

Stack Temperature, "F 
Moishuu Conht. % 
o x y g a  C o ~ t r p t i o n .  % 20.8 
Carbon Dioxide Coweatration, % 0.0 
Volu&c Flow Rote. x10-3 ACFM 0.8 0.8 
Volumetric Flow Rote. x W 3  DSCFM 0.5 

Production Rote, ADT p u l p k  20.8 20.8 20.8 20.8 
Process Operating Conditions 

Method 16 Data 
Hydrogen sulfide 

Concatration, ppmvd 
Emission Rote. I b k  

Concentration, ppmvd 
Emission Rate. l b k  

Concentration. ppmvd 
Emission Rote, l b k  

Conceatmtion, ppmvd 
Emission Rote, I b k  

Concentration. ppmvd 
Emission Rote. I b k  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disllme 

Method 18 Data 
Mechand 

Concentration. ppmvd 345.6 569.0 487.2 
Emission Rote, I b k  0.8 1.3 1 . 1  

Coocatration, ppmvd 
Emission Rote. l b k  

Concmtration. ppwd 0.7 * 0.7 * 0.7 * 

Methyl mercaptan 

Ethanol 

Emission Rae, I b k  0.1 * 0.1 * 0.1 

Concentration, ppmvd 6.9 0.7 * 7.9 
Emission Rote. I b k  0.1 0.1 0.1 

AeetotU 

2-Roppaol 
Conccotration, ppmvd 0.7 0.7 * 0.7 0.7 * 

I Page 6 of 16 EIBPSESB.XLS 9121192 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Extraction Seal Box V a t  FIN: PN2132 
Sourcecode: SP-BPSESB Date: 6/4/92 EPN: SN58 CIN: NA 

Run I Run 2 Run 3 Avanve 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate. l b 5  

Concentration, ppmvd 
Emission Rate, I b 5  

Coticeatration. ppmvd 
Emission W. I b 5  

Concentration. ppmvd 
Emission Rue, I b 5  

Brnmodichlnrnmelhnne 
Coticeatration, ppmvd 
Emission Rate. l b 5  

Concentration, ppmvd 
Emission Rate, I b 5  

Conceutration. ppmvd 
Emission Rue. I b k  

Concentration. ppmvd 
Emission Rue. l b 5  

Concentration. ppmvd 
Emission Rate. I b 5  

Concentration. ppmvd 
Emission Rate. I b 5  

Conceutration. ppmvd 
Emission Rue, I b 5  

2 - B ~ t a w ~  

Chloroform 

BelUent 

Dimethyl disulfide 

Toluene 

Ethyl benmm 

m-, pxylene 

0-Xylene 

Cllmen 

dpha-p2nau 
Concentration, ppmvd 
Emission Rue. I b h  

Concatration, ppmvd 
Emission Rate, lblhr 

Conccatrption, ppmvd 
Emission Rate. I b 5  

Concentration. vvmvd 

betp-p2nau 

3- 

Terpcacs (VmWfiea) 

0.7 * 
0.1 * 

1409.4 
12.3 

0.7 * 
0.1 * 

1.4 
0:1 

0.7 * 
0.1 * 

0.7 * 
0.1 

0.7 * 
0.1 * 

0.7 * 
0.1 

0.7 * 
0.1 * 

0.7 
0.1 

0.7 
0.1 

0.7 
0.1 * 

3.5 

1.1 
0.1 * 

1240.8 
10.9 

0.7 * 
0.1 

1.4 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 

0.7 
0.1 

0.7 * 
0.1 * 

0.7 
0.1 

0.7 
0.1 * 

0.7 
0.1 * 

3.8 

0.7 * 
0.1 

1130.2 
9.9 

0.7 
0.1 * 

1.4 * 
0.1 * 

0.7 * 
0.1 

0.7 * 
0.1 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 

0.7 
0.1 * 

0.7 
0.1 

2.4 

0.6 
0.1 

1260. I 
11.0 

0.7 * 
0.1 * 

1.4 * 
0.1 * 

0.7 
0.1 * 

0.7 * 
0.1 

0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 * 
0.1 

0.7 * 
0.1 * 

0.7 
0.1 

0.7 * 
0.1 * 

3.2 
Emission Rate; 'lhtr 0.1 * 0.1 0.1 0.1 * 

~ 

Omor ma0 v d w  .*om *u &an Iho dMliOcl limit. 10.1 - 5 R p  1 of 16 ElBPSESB.XLS 9R2.191 
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I EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source:' Extrection sepl Box Vent FIN: PN2132 

code: SP-BPSESB Date: 6/4/92 EPN: SN58 CIN: 

I 
* I 
I 

o.816 I 

Run 1 Run 2 Run 3 Average 

0.7 * 0.7 * 0.7 * 0.7 * pCr-  
hcentrntion. ppmvd 
Emissioa W e ,  l b h  0.1 * 0.1 0.1 * 

Knowmascarbon 

UnknowmaScprboa 
Coacmtntion, ppmvd 8.1 20.5 6.7 11.8 

Sum Ml8 m Carbon, ibhr  1.3 1.3 1.1 1.2 
Unkmrm Compoundr B of Total 0.6% 1.4% 0.5% 

Coacezltmtion, ppmvd 1433.0 1440.0 1289.6 1387.5 

Method 25A Data 
Totnl Hydromrbolg 

647.0 0.6 , I Cmcatration, ppmvd as C 708.3 659.2 573.6 
Emission Rnte, I b k  as C 0.6 0.6 0.5 

COMMENTS 

M18 nm 1 for &'3/92 w u  rcjscrsd. 
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Section 10.2 Emission Test Results - Miscellamous 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
MiU: SIMPSON - PASADENA Source: Extraction Seal Box Vat FIN: PN2132 
SoutcecOdS. SP-BPSESB D w :  6/3/92 EPN: SN58 CIN: NA 

Run 1 Run 2 . Run3 Average 

CALCULATED RESULTS 
Beginniw T m  1727 
Flow Data 

Stack Temperpture, "F 
Moisture Contmt, 46 
Oxygm Coaccntmtion. 96 
Carbon Dioxide Cmccatntion, 46 
Volumelric Flow Rate. x10-3 ACFM 

154 
28.2 
20.8 
0.0 
0.8 

154 
28.2 
20.8 
0.0 
0.8 

Volumstric Flow Rots, x10-3 DSCFM 0.5 0.5 

Process Operating Conditions 

Miscellaneous Parameters 
Pmductim Rots, ADT p d p k  22.9 22.9 

C h l d o n n  (Adsorption Tube) 
Concatration, ppmvd 727.5 727.5 
Emission Rate, I b k  6.4 6.4 

Concu~tmtion, ppmvd 0.6 0.6 
Aydmgm chloride 

Emission Rata, I b k  0.1 * 0.1 

10.2 - 1 OIm 01  DID vduu wem ka h e  dclcclim l i d .  



EMISSION TEST RESULTS - OTHER MISCELLANEOUS I 
:I 

CALCULATED RESULTS I 
D 

20.8 0.0 I 

Mill: SMPSON - PASADENA Source: Extraction Seal Box Vcq FIN: PN2132 
sourn code: SP-BPSESB DlltC: 6/4/92 EPN: SN58 CIN: 

Run I Run 2 Run 3 Avenge 

Time 934 
Flow Data 

Stack Temperature. "F 156 156 
MoishmCwtcat, 96 28.7 28.1 
Oxygen Coacsatntion, 96 20.8 
carboa Dioxide CmxatrOtioo. % 0.0 
Volumebic Flow Rate. x1W3 ACFM 0.8 n e  

OS I VolumStric Flow Rate. x10-3 DSCFM 0.5 
process operating conditions 

Production Rate. ADT p d p k  20.8 20.8 

C W m  (Absorptiw Tube) I 
12.6 I 

. o.l I 

Miscellaneous Parameters 

Coacmtration. ppmvd 1439.2 1439.2 
Emission Rate, I b k  12.6 

Eydrogmehloridc 
collcmtrntion, ppmvd 0.5 0.5 * 
Emission Rate. l b k  0.1 * 

I 
I 
I 
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QUALlTY CONTROL DATA 

The quality control results summarired on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC remits. The re& should interpret the 
emission data in light of the emission quality conml. 

The VOC testing included reduced sulfur compounds by EPA Method 16. total 
hydrocarbons by EPA Method 25A. and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarbon ("3 bv MZA 

Calibration was performed using certified propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration m e  was then usad to recalculate the concennatiOn of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is pnsented even though it is somewhat meaningless with so few data points. , 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero gxadc nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstme the cleanliness as a nitrogen blank. 

-8 Ml 

The calibration was vaified by analyzing a check standard containing a number of 
compounds. The percrm recovely was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check s a n d a d  

A h e  s tuh waa paformed by introducing methanol in air from a Tdar bag at the probe 
tip and then dirccrly to the GC. l b  ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
t h e ,  and ths absmw of pealrs was used to demonsaate a linc blank. 

Total Reduced Sulfur bv M16 

A calibration curvs was prepared from three standards generated from gravimetticdly 
cenifreed permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the lineariry of the c w e .  

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directty to the GC. The ratio of the two m d  concentrations is 
presented as the paran recovery. I 

I 



QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE 

AFTER 

1. CALIBRATION 

381 356 3241 91 % 

0 
90 

149 
375 

0 0 

0 0.07 

152 102.00, 
373 99.57 

a8 97.87 

0 1 

SP-BPSESB 

AFTER 

lATE 6/4/92 
pm %REC 

-2 -0.2% 
89 98.9% 

154 103.4% 
373 99.5% 

0 1 0 0 

2. PROPANE LINE RECOVERY 

11 DATE 6/3/92 11 DATE 6/4/92 - _ -  
LINE I %REC I( INST LINE I %REC '-11 1 3601 381 3801 100% 

3. LINE BLANK 

11 DATE 6/3/92 11 DATE 6/4/92 

A:\SP-SES8.XLS 
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45.80 102.53% 
39.39 92.34% 
8.09 92.94% 

31.86 87.20% 
17.67 87.97% 
32.08 88.40% 
28.85 93.879; 
24.58 92.16% 
49.25 92.44% 
24.67 92.93% 
21.72 92.55% 
19.27 94.03% 
19.22 53.34% 
20.57 99.aO% 
18.79 89.82% 

QUALITY CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE SP-BPSESB 

44.47 
42.85 
8.78 

38.54 
20.08 
38.28 
30.73 
26.67 
53.27 
26.78 
23.47 
20.49 
20.59 
20.81 
20.92 

1 - CHECK STANDARD 

BEFORE RUN 
AFTER RUN 

ANALYTE ITHEOR (DATE 8/3/92(THEOR IDATE 6/4/92 

ethanol 55.641 53.85 m . 7 8 ~ 1  S5.841 ppSe.2S 1 0T.sqL 
I PP m IPP m KREC Ipp m I m KREC 

THEOR THEOR 
103.3 105.8 102.4% 100.1 95.9 95.8% 
101.7 104.1 102.4% 91.8 98.8 107.8% 

acstonr 
Isopropanol 
dimrthyl sulfidr 
bmnzrnr 
bromodichloromothmo 
dimrthyl dirulfidr 
tolurnr 
rthyl benzene 
m-xylan- 
o-xylrno 
cumrno 
alpha-pinono 
bmta-pinrno 
3-c~OnO 

p-cymono 

2. PROPANE RESPOl 

BEFORE RUN 
AFTER RUN 

44.47 
42.85 

38.54 

36.28 
30.73 
26.87 
53.27 
28.78 
23.47 

20.59 
20.81 

~~~~ ~ ~- . 
49.98 112.38% 
45.81 107.40% 
10.58 108.22% 

22.19 110.50% 
39.45 108.61 */e 

43.38 1 18.72% 

34.07 11 0.88% 
29.53 11 0.74% 
80.00 11 2.63% 
29.48 11 0.1 8% 
25.96 1 10.61 9'0 
22.90 11 1.73% 
23.47 1 13.99% 
23.1 3 1 12.22% 
22.87 109.30% 

IS€ 
THEOR I ITHEOR I 

I 89.71 88.5 98.6*/0,( 89.71 84.3 94.0% * 

I 89.71 83.6 93.2O/oI 89.71 86.3 96.2% 

3. METHANOL LINE FtErnvEm 

4. LINE BlANK 

AFTER RUN -401 3 I F4A4014 

Printed August 12.1 992 1652 
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UILL:  SIMPSON PAPER SOURCE: PlHE BLEACH PLANT 

OklE 6 / 0 3  -) 6 / 0 3  -) 6/04 -! 6/04 - >  
TlWE 1200 1300 1400 1100 iaoo 1900 ogiz toiz . 1112 1331 1431 1531 

SOURCE BPSFHS - )  IPSE56 -) BPSESB -) BPSFHS - )  

FIn PN2135 -) PN2132 -) PN2132 - )  PN2135 - )  

EPN SN61 -) 5158 - )  swsa - )  SN6l - )  

u n m  
roo0 PINE PINE P lNE PlNE PIME PINE P lNE PINE PINE PINE PINE PlNE 
PRODUCT T / D  550 550 550 550 550 550 500 ,500 500 500 500 500 
U P P A  10.1 30.1 33.5 31.5 28.1 28.7 21.6 2 1 . 6  21.8 21 .6  21.6 21.6 
CE 11 Z O O  2.6 2.5 2.4 2.4 2.1 2.11 1.8 2.0 2.0 2.0 1.1 

CHEM USAGE 
CII LBll 36 32 40 36 32 40 48 4a 48 52 52 52 
c lot  LB/T 32 28 35 32 2a 55 43 (3 (1 48 46 4a 

MiOH tnii 56 40 32 40 48 80 40 40 40 40 40 10 
OXV6EN L 8 l T  0 0 0 ' 0  0 0 0 0 0 0 0 0 

NcOCl tn/T io io 10 10 10 10 12 12  12 12 12 12 
NlMl LB/T  0.a 0.a 0.a 0 0 0 0.a 0.a 0.a o 0 0 

C l O l  tn/T 19 19 19 19 19 19 19 19 19 19 19 19 
YiOH L B l T 5 . 8  5 - 8  5 .8  5.2 5.2 5.2 6.5 5.9 5.9 0 0 0 

MiOH LBIT 4.0 3-0 2.0 1.0 4.0 4.6 3.0 3.0 3.0 0 0 0 
NAOCl LB/T 3.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1 .0  

Dc STOCI; F 121 129 110 130 130 I30 133 131 113 134 134 13b 
Eo MIXER F 159 161 166 164 112 161 . 159 167 166 166 166 168 
HI NIXER F 160 180 161 159 160 180 I81 161 150 161 161 161 
0 UPFLOW F 188 I l b  111 114 115 I l b  175 175 175 174 llb 114 
HY MIXR F 120 120 120 118 119 120 129 121) 116 126 126 128 

pH LEVEL 
EO 10,6 10.9 1O.d 9.8 8,6 8.5 10.6 10,6 10.6 11.0 11.0 11.3 
HI Q,6 9.1 10.3 9.8 9.8 9.5 9.3 9.3 9.1 9.1 9.1 9.2 
D 3.6 3.1 3.6 3 - 8  3.6 3 . )  3.1 4.0 i.1 4.1 4.1 4.0 
H i  9.6 9.8 10.1 9.8 9.1) w 9.5 9.5 9.6 9.8 9.8 9.1 

SCRUBBER. C l i  SCRUBBER. C I O i  
TYPE - CaLUWI 

SRB WED - TELLERETTES 

tIa FLW 5 6pll st CAU~TIC tIa FLW i GPII MITE tIauoI) 

TYPE - COLUMN 

US FLW 4000 SCFH MI191 BIB FLW 4000 SCFM DES16w 
snn NED - TELLERETTES 

DP 3.5 I M U E S  WIO DP 3.5 INCHES HYO 
RETENTIOW TIMES. IIM a 550 T I D  

NOTES: 1.0 BLEACHIN6 SEQUENCE - CHLORINE I I T H  CLORINE DIOXIDE. DC 30 
uusric SODA I o m n .  EO 80 
lit SODIUM H Y W I L O R I T E .  HI 50 
CHLORINE DIOXIDE. D 220 
2nd SODIUM HYWHLORITE. HY 120 

2.0.CIOt SUBSITITUTION I U I Y I A I H f D  A I  10N 
3.0 ALL VALUES ONE HOUR READIN68 CROll OPERATIOMS LOB 
4.0 PRODUCTIO~~ IS IN OVEN DRY UNBLEACHED wni ~ols 
5.0 Clot I S  AS C101 USA6E 

noti: S w  Apcndir D lor U n i t  P r o c w i  Oocriptionc 

10.4 - 1 
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SECTION 11 

FIRST NaOCl TOWER VENT 

(SP-BPSFHT) 

Section 1 1.1 Emission Test Results - VOC 

Section 1 1.2 Emission Test Results - Miscellaneous 

Section 11.3 Quality Control Results 

Section 1 1.4 Process Operating Data 
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SECTION 11 
FIRST NaOCl TOWER VENT 

(SP-BPSFHT) 

The First NaOCl Tower Vent was tested on one day. The source was sampled for 
volatile organic compounds using Methods 25A and 18. Chloroform and hydrogen chloride 
samples were collected. 

Total Hvdroearbons (MZSA) 

Figure 11 . I  presents the THC trend for the test period on 6/7/92. The total hydrocarbon 
trend was erratic with concentrations ranging from 21 1 to 7% ppm. 

Volatile Ornanic ComDounda (MU) 

Table 11.1 summarizes the results for the Method 18 target compounds, and 
Section 11.1 is a tabulation of the data. Methanol and chloroform were detected by the 
Method 18 analyses. Unknowns were present before methanol and after chloroform. The 
volumetric flow was measured during sampling with a pitot tube. 

Miscellaneous Parameters 

Table 11.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Section 11.2 tabulates the results for each compound. Average chloroform results from 
Method 18 were twice 8s high as obtained by the adsorption tube. Hydrogen chloride ww 
detected ( ~ 0 . 1  lb/hr). 

VOC Oualitv Control Results 

The VOC quality conml data arc tabulated in Section 11.3. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summary in the section referenced. 

Process DescriDtion and OmratinP Conditione 

Section 11.4 includes the process operating data as recorded and provided by mill 
personnel. Not all process operating data were given for miscellaneous parameters. The data 
with the closest run time was used. 

11 - 1 
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TABLE 11.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA soura: First Naocl Tower Vent 
SOUKC Code: S P - B P S M  TestDates: 6/7/92 

PN2133 CIN: NA EPN SN59 

Volumetric Plow Data ~ 

Stack Tempronm. OF w 128 l28 
Volumeaic Flow Rate. xld DSCPM 0.4 ad OA I 

0.1 
0.1 
0.1 
0. I 

Dimethvl disulfide 0. I 

0.1 
ND ND ND 0.1 

A C U m  ND ND ND 0. I 

2-Butmooe ND ND ND 0.1 
Cblorofom 0.1 
Be- ND ND ND 0.1 
BromodichlorwnetJmae ND ND ND 0.1 
Toluca ND ND ND 0. I 
EmyI benzene ND ND ND 0. I 
m-. pXyleDc ND ND ND 0.1 
0-Xykae ND ND ND 0.1 
CUwDe ND ND ND ' 0.1 
alpha-- ND ND ND 0.1 
beta-PiacDe ND ND ND 0.1 
3-csnae ND ND ND 0.1 

2-Ropanol ND ND ND 0. I 

Tm.W(umpedBed) ND ND ND 0.1 

PQ== ND ND ND 
Metbod 16 Phn Mabod 18 D.1. 

0.8 Lt a9 
ND ND ND 0.1 o.l II 

Sum of CompolmQ a~ C. Ibbr 
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TABLE 11.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADENA 
Source Code: SP-BPSFHT 
FIN: PN2133 EPN: SN59 

Source: Fmt NaOa Tower Vent 
Test Dates: 6j7192 
CIN: NA 

- R U N  1 - DL 

Volumetric Flm Data 

Stad: Temprahm. OF 

proeas coadwlons 

emindm Rate. I b h  

ND = Not Detected 
DL = Detcaim Limit 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Sourcc: First NaOCl Tower Vent FIN: PN2133 
Source Cafe: SP-BPSFHT Date: 6/7/92 EPN: SN59 CIN: NA 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
W i q  Time 1841 1941 2041 
Flow Data 

Stack Temperature. OF 128 128 

Oxygen Concentration, 5% 20.8 20.8 
Carbon Dioxide Coocentration, % 0.0 0.0 

Moisture Content. % 14.5 14.5 

Volumetric Flow Rate, ~10.3 ACFM 0.5 0.5 
Volumetric Flow Rate, x10-3 DSCFM 0.4 0.4 

Process Operating Conditions 
Production Rate, ADT pulplhr 20.8 20.8 20.8 20.8 

Method 16 Data 
Hydrogen sulfide 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concmtntion, ppmvd 
Emission Rate, l b h  

Cmcentration, ppmvd 
Emission Rate, Iblhr 

Concentratioo, ppmvd 
Emission Rate, Iblhr 

Methyl mereaptan 

Dimethyl sulfide 

carbon disumde 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. I b h  

Concatration, ppmvd 

Methyl mereaptan 

Ethanol 

22.6 31.7 25.3 26.5 
0.1 * 0.1 * 0.1 * 0.1 * 

0 * 0 0. * * 
Emission Rate. I b k  0.1 * 0.1 * 0.1 * 0.1 * 

Emission Rate. Iblhr 0.1 * 0.1 * 0.1 * 0.1 

Emission Rate, I b k  0.1 * 0.1 * 0.1 * 0.1 * 

Acetone 
Concentration, ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 

2-Roppml 
Concmtratim, ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 

Om nbrm wen *u Ih.n &e detection limit. 11.1 - 1 R p 2 o f  16 EIBF'SFHT.XLS 9/21/92 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: First NaOCl Tower Vent FIN: PN2133 
soum code: SP-BPSFHT Date: 6/7/92 E P N  SN59 CIN: NA 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. lbihr 

Concentration. ppmvd 
Emission Rate, Ibihr 

Concentration. ppmvd 
Emission Rate, lbihr 

Bmodichloromethane 
Concentration. ppmvd 
Emission Rate. Ibihr 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, Ibihr 

Concentration. ppmvd 
Emission Rate, Ibihr 

Concatration, ppmvd 
Emission Rate, Ibihr 

Concentration, ppmvd 
Emission Rate, Ibihr 

Concatration, ppmvd 
Emission Rate. l b k  

Cwomtration. ppmvd 
Emission Rate. lwbr 

Concmtration, ppmd 
Emission Rate, I b k  

Concatrntion, ppmvd 
Emission Rate, Ibihr 

Concatration, ppmvd 

2-Butanone 

chlorofom 

Benene 

Dimethyl diFulfide 

Toluene 

Ethyl bemme 

m-, pxylene 

0-Xylene 

CUmeU? 

a l p h - p i n e n ~  

betJl-pineae 

3carrae 

T e r p e a e r W a p W i  

0.6 
0.1 * 

1294.0 
8.8 

0.6 * 
0.1 * 

1.2 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 

0.6 * 
0.1 * 

1897.7 
13.0 

0.6 * 
0.1 * 

1.2 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 * 
0.1 * 

1438.0 
9.8 

0.6 * 
0.1 * 

1.2 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 

0.6 * 
0.1 

1543.2 
10.6 

0.6 * 
0.1 * 

1.2 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
Emission Rate. l b h  0.1 * 0.1 * 0.1 * 0.1 * 

Rge 3 of 16 E I B P S M . X L S  9fZliPZ 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: First NaOCl Tower Vent FIN: PN2133 
Source Code: SP-BPSFHT Date: 6/1/92 EPN: SN59 CIN: NA 

Run 1 Run 2 Run 3 Average 

pCr= 
Concentration. ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rate. l b k  0.1 * 0.1 * 0.1 * 0.1 * 

Knownq m Carbon 

U ~ ~ a s c a r b o l l  

S u n  M18 m CPrbon, I b h r  0.8 1 .1  0.8 0.9 

Concentrotion, ppmvd 1090.4 1595.2 1210.2 1298.6 

Concentration, ppmvd 1.3 5.8 3.3 3.5 

Unlumm Compounds % of Total 0.1% 0.4% 0.3% 0.3% 
Method 25A Data 

Totnl HydroePrbom 
Coocenhntioo. ppmvd as C 129.8 702.9 656.1 6%.3 
Emission Rate. I b k  as C 0.5 0.5 0.5 0.5 

Page 4of 16 EIBPSFHT.XLS 91t l lV2 Om OT moID Vdw8 welc leu than he detection l id ( .  11.1 - 3 
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Section 11.2 Emission Test Results - Misce l l~ous  



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: First NsOCl Tower Vmt FIN: PN2133 
Sourr~code: SP-BPSFHT Dm: 6/7/92 EPN: SN59 CM: NA 

CALCULATED RESULTS 
Besinniml Timc 1524 
Flow DBta 

Stack Tempenhrm. "F 
Moisturs Cootcat, % 
Oxygea Coacmtnticm. 96 
C&oo Dioxide Comeatration, % 
Volutmbic Flow Rote, x10-3 ACFM 

128 
14.5 
20.8 
0.0 
0.5 

128 
14.5 
20.8 
0.0 
0.5 

Volummic Flow Rote. x W 3  DSCFM 0.4 0.4 
procesS Operating Conditions 

Production hie. ADT p u l p h  

C h l d o r m  (Adrorption Tube) 
Miscellaneous Parameters 

Coaccotnlion, ppmvd 
Emission Fate, I b h  

Coaomtndon, ppmvd 
Emission Fate. I b h  

Hydrogen ddoridc 

20.8 

782.1 
5.3 

0.8 
0.1 * 

20.8 

782.1 
5.3 

0.8 
0.1 * 

hge2ofB OIBFSFHT.XL.5 9/17/92 1 1 . 2  - 1 Onc 01  DID v . l w  vcm leu th.n !he detection limit. 
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QUALlTY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error. sample line loss or other QC rcsulm. -The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method ZA,  and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quahty control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrocarbon CMiC) bv MZSA 

Calibration was performed using certified propane concentmiom (reponed as methane) 
in nitrogen. The calculated calibration c w e  was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is p-ted even though it is somewhat meaningless with so few data points. 

A line studv was performed by introducing propane in nimgen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent ncovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonspate the cleanliness as a nitrogen blank. 

Volatile Om& Comwunds bv M18 

The calibration CUNC was verifted by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the'theorctical concentration. The 
retention times of the compounds were verified from the chcck standard. 

A line stu& was pcrfomed by introducing methanol in air h m  a Tedlar bag at the probe 
tip and thcn M y  to the GC. The ratio of the two measwed concentrations is presented as a 
percent recovery. The gaa chromatograph was allowed to run for the duration of the analysis 
time. and the absedce of pcaka was used to demonsaate a line blank. 

Total Reduced S W r  bv M16 

A calibration cum e was prepared from three standards generated from gravimetrically 
cenifed permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percan ncovery. 

I \ V W U K  1 1 . 3  - 1 (LI wwc I 1  1992 



QUALITY CONTROL SUMMARY 
METHOD 25A 

. BEFORE 
AFTER 

MILL SP 

DATE 6/7/92 DATE 
INST LINE %REC INST LINE %REC 

356 338 9 5 % 
37.6 383 102% 

1 .  CALIBRATION 

THEOR 

0 
90 

149 
375 

- 

2. PROPANE LINE RECOVERY 

SOURCE SP-BPSFHT 

ATE G/7/9; 
I111 “/bREC 

-7 -0.7% 
94 104.4% 

155 104.0% 
371 98.9% 

ATE 6/7/92 
%REC pm . . -.- - - 

-3 -0.3% 
86 95.6% 

159 106.7% 
371 98.9% 

6/7/92 

3.  LINE BLANK 

A:\SP-SFHT.XLS 
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acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodiclilorometlinne 
dimethyl disulfide 
toluene 
ethyl benzene 
rn-xylene 
o-xylene 
curnene 
alpha-pinene 
beta-liinene 
3-carene 
p-cymene 

QUALITY CONTROL SUMMARY 
METHOO 18 

MILL SP SOURCE SP-BPSFHT 

44.47 37.36 84.00% 44.47 
42.65 38.53 90.34% 42.65 

9.78 8.55 87.41% 9.78 
3G.54 29.41 80.48% 36.54 
20.08 18.09 90.08% 20.08 
36.26 31.83 87.80% 36.26 
30.73 28.29 92.07% 30.73 
26.67 24.57 92.13% 26.67 
53.27 49.GO 93.1 1% 53.27 
26.76 24.56 91.80% 26.76 
23.47 21.93 93.41% 23.47 
20.49 19.59 95.60% 20.49 
20.59 19.70 95.69% 20.59 
20.G1 19.44 94.29% 20.61 
20.92 19.33 92.37% 20.92 

1. CHECK STANDARD 

BEFORE RUN 
AFTER RUN 

ethanol 55.64 

THEOR THEOR 
89.7 81.7 94.4% 89.7 
89.7 88.3 98.4% 89.7 

2. PROPANE RESPONSE 

3. METHANOL LINE RECOVERY 
THEOR 

87.0 94. l'"0 

AFTER RUN 108.5 103.9% 

4. LINE BLANK 
[...-..........FlLE REF.- ..._ ~ ...___ _ I  

BEFORE R U N  FGA4014 
AFTER R U N  F7A4007 

A:\SP-SFHT. XLS 
1 1 . 3  - 3 
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“ILL: S!HPSON PAPER 

DATE 6/01 - )  

TIWE 0900 1000 

SOURCE BPSSHl  -) 
FIN P N N l  -) 
Epll SN63 - )  

UNITS 
IWO PINE PINE 
PRODUCT 110 500 500 

CE I 3.1 3 . 1  

CHEN USAGE 
c11 LU/T 14 10 
e101 LU/l 66 62 

YtOH LB/l 44  44 
OXV6EN LUIl 0 0 

KAPPA 31.9 1i.n 

WIOCI in11 1 3  1 3  
NlOH LU/T .n .a 

e101 LR/T 19 19 
YlOH L B l T  

Uocl L R / l  3 1 
WIG4 tnii 2.0 2.0 

DC STOCK F I24 121 
EO WIXER F I56 I54 
HI N I I E R  F 146 158 
D UPFLOI F I59 152 
HI M I X R  F 100 99 

Pn LEVEL 
Eo 10.0 10.0 
HI 9.8 9.8 
D 1.0 3.0 
HI 9.5 9.8 

SCRUBBER. Clr 
N P E  - COLUW 
SRB WED - TELLERETTES 
US FLW 4000 SCFM 
LIP FLW 
OP 3.5 I N  Iho 

5 6PN I S  CAUSTIC 

1100 

PINE 
500 
33.1 
1.4 

10 
62 

44 
0 

I1 
, 8  

19 

1 
2.0 

121 
111 
I60 
158 
100 

10.0 
9.8 
1.0 
9.S 

SOURCE: PINE BLEACH PLAWl 

PINE 
500 
31.9 

3.1 

14 
66 

44 
0 

I 3  
.n 

I9 

3 
2.0 

I24 

148 
159 
100 

1511 

10.0 
9.1 
1.0 
J.5 

PINE PINE 
500 500 
11.a 33.1 
1.1 3.4 

10 10 
62 62 

44 44 
0 0 

I 3  13 
.a .n 

19 19 

3 1 
2.0 2.0 

121 122 
I54 181 
156 I60 

99 100 
152 1511 

10.0 10.00 
9.8 9.a 
1.0 3.0 
9,6 9.5 

6 / 0 1  - )  

1334 I414 1514 1334 I434 1S34 1841 !941 

npsccs -) UPSCSV - )  BPSFHT -! 
PH2126-2121-212E - i  PN2136-2131-2138 -) PH2133 -i 
snno -) SN6l - i  51159 -) 

PINE PINE PINE PINE PINE 
500 500 500 500 500 
33.1 31.2 34.1  3 3 , 1  11.2 

3.4 3.5 3 . 3  3.4 3.S 

54 66 10 10 66 
4n 59 62 62  59 

40 40 44 40 40 
0 0 0 0 0 

13 13 11 12 12 
0 0 0 0 0 

I9 19 I9 19 19 

3 3 3 3 3 
1.2 1.2 1.4 1.2 1.2 

111 111 131 131 111 
I 6 5  I54 I66 I65 184 
154 151 I59 I54 I53 
151 112 111 I51 112 
116 ,111 118 I18 111 

10.5 10.4 10.0 10.5 10.4 
9.8 $,E 9.1 9.0 10.4 
3.0 3.0 3.0 1.0 3.0 
9.5 9.n 9.4 9.5 9.a 

PINE PINE P I N E  
500 500 500 
15.7 36.6 40.8 

3 . 3  1 . 1  3 . 1  

10 12 16 
62 64 51 

44  52 52 
0 0 0 

12 12 12 
0 0 0 

19 I9 19 

3 3 . 3  
1.4 3.2 3.2 

131 131 131 
I66 I65 I60 
159 161 I62 
111 I12 110 
iin 123 124 

10.0 10.2 10.2 
3.0 10.1 9.aQ 
3.0 3.0 1.0 
9.4 9.1 9.1 

scnunnER. CIOI 
N P E  - COLUNN 
SRB NED - 1ELLEREl lES  
6AS F L O I  4000 SCFM 
LIP FLOI 
DP 3.5 I N  H i 0  

I 6PW WHITE LIPUDR 

RETENTION IIfiS. WIN I 550 TI0 
MTES:  1.0 BLEACHIN6 SEWENCE - Pl lORIWE U I T H  CLORIWE OIOIIDE. 0s 

CAUSl IC SODA I OXY6EI. E o  
I d  SODIUN HYWOILORIlE.  Ht 

CHLORINE DIOI IOE.  D 
2nd W D I U N  HYFWLORITE. HI 

2.0 C101 S U B S I l I T U l 1 o I  NAINTAINED A1 10s 

4.0 P W W C T I O 1  IS Ill OVEN OR7 UNBLEACHED SllORT TOW 
5.0 E101 AS CIDI USA6E 

Not@: S I C  ADDindia 0 for U n i t  P r o o t c  O a t c r i o t i o n  

.. 3.0 ALL V A ~ U E S  ONE wn REMINU FRON oPmrIans 108 

11.4 - 1 

10 
10 
50 
220 
I20 

2041 

DINE 
SOP 
10.5 
1.1 

6 4  
51 

5 2  
0 

10 

0 

1P 

3 
3.2 

128 
I i n  
161 
112 
126 

10.1 

3.0  
9.1  

9 .8  
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SECTION 12 

FIRST NaOCl WASHER VENT 

(SP-BPSFHW) 

Section 12.1 Emission Test Results - VOC 

Section 12.2 Emission Test Results - Miscellaneous 

Section 12.3 Quality Control Results 

Section 12.4 Process Operating Data 
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SECTION 12 
FIRST NaOCl WASHER VENT 

(SP-BPSFHW) 

The First NaOQ Washer Vent was tested on two diffennt days. The source was 
sampled for volatile organic compounds using Methods 25A and 18. Chloroform and 
hydrogen chloride samples wen collected. 

Total Hvdrocubons (W& 

P i p e s  12.1 and 12.2 present the 7°C trends for the test periods on 6/5/92 and 6/6/92. 
On the f i t  day, the total hydrocarbon concentrations varied from 9 to 43 ppm with upward 
trend. During the second and third hours of testing, two dips occurred at 1628 and 1730 of 
0 and 3 ppm, nspectively. On the second day, they ranged from 22 to 36 ppm. 

Table 12.1 sunrmariZes the results for the Method 18 target compounds, and 
Section 12.1 is a tabulation of the data Method 18 runs for 6/5/92 were rejected. Methanol 
and chloroform wen detected by the Method 18 analyses. The volumetric flow was measured 
during samphg with a pitot tube. 

Miscellaaeow Parpmctcrq 

Table 12.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Chloroform results ( l b b )  were Section 12.2 tabulates the results for each compound. 

consistent with Method 18 data Hydrogen chloride was detected ( 4 . 1  Ibb) .  

The VOC quality control data are tabulatkd in Section 12.3. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summsrg in the section referenced. 

Section 12.4 includes the process operating data as recorded and provided by mill 
personnel. 
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TABLE l2.1 SUMMARY OF VOC RESULTS 

Min: SIMPSON - PASADENA S-: First NaoQ Washcr Vea 
SoumCOde: SP-BPSPHW TcslDam: 6/W2 6/6/92 

0.1 
ND ND ND 0.1 

Ac*olm ND ND ND 0.1 
2-Roppd ND ND ND 0. I 
Z-BUtlmns ND ND ND 0.1 
ahKltnm 0.1 
Be- 0.1 
B l O # l l W  ND ND ND 0. l 
Tolome ND ND ND 0.1 
Emyl beozem ND ND ND 0.1 
m-. p X y h  ND ND ND 0. I 
0 - X y h  ND ND ND 0.1 
cllmna ND ND ND 0. I 
alphr-Piocos ND .ND ND 0.1 
bem-Pinem ND ND ND 0.1 
3-cafam ND ND ND 0.1 
Tapoa(uaspedBsd) ND ND ND 0.1 - ND ND ND 0.1 

-UCLMr 0. I 
UnknownsnC,CIb/hr ND ND ND 0.1 

Method 16 Rm M a  18 Data 
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Source: Fin! NaOa W a s h  Vem 
Tesl D W :  615192. 616192 
CIN: NA 

Vdalacbie Flm Data 

12 - 5 
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EMISSION TEST RESULTS - VOC f 
Mill; SIMPSON - PASADENA Source: First NoOCl Washer Vent FIN: ‘ PN2134 
Sourcecode: SP-BPSFHW D P k  6/5/92 EPN: SN60 CIN: NA 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginniq Time 1451 1551 1651 

Flow Data 
Stack Temperature, “F 
Moisturs Conteat, % 
Oxygea Concatration, % 
Carbon Dioxide Concentration. % 
Volumetric Flow Rata. ~10 .3  ACFM 

131 
15.7 
20.8 
0.0 
3.0 

.~ 131 
15.7 
20.8 
0.0 

G 3.0 
Volumetric Flow Rata. ~ 1 0 . 3  DSCFM 2.3 2.3 

F’rocess Owrating Conditions 
PrcductioD ~a ta ,  ADT pulp& 20.8 20.8 20.8 . 20.8 

Hydrogen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rata, Ib& 

Concentration, ppmvd 
Emission Rw, l b h  

Concatration, ppmvd 
Emission Rots, I b h  

Concatration. ppmvd 
Emission Rata, I b h  

Concatration, ppmvd 
Emission Rnte, I b h  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disullide 

Dimethyl disulfide 

Method 18 Data 
MethaDd 

Concentration. ppmvd 
Emission Rate, l b h  

Concatration, ppmvd 
Emission Rata, Ibhr 

Coucmtration, ppmvd 
Emission Rata, lbhr 

Cowsotration, ppmvd 
Emission Rata, I b h  

cwcmtrptiw, ppmvd 
Emission Rata, I b k  

Methyl mercaptan 

EthlUlOl 

A* 

2-Ropaaol 

Orm o. ma0 vdua w e n  ku th.n the dctcctia~ limit. 12.1 - 1 RgeZof16 EIBPSFHW.XIS 9/21/92 



EMISSION TEST RESULTS - VOC I 
": I 
I 

FIN: PN2134 Mill: SIMPSON - PASADENA Source: First NaOCl Washer Vent 
source Code: SP-BPSFHW Date: 6/5/92 EPN: SN60 CIN: 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rare. I b k  

Bromodichloromethanc 
Concentration. ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rare. I b h  

Concentration, ppmvd 
Emission Rate, I b k  

Conceotmtioa, ppmvd 
Emission Rate, I b k  

Concatration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rare. I b k  

Concentration. ppmvd 
Emission Rate, lblhr 

2-Butano1~ 

Chloroform 

Benznnc 

Dimethyl disulllde 

Toluene 

Ethyl benzene 

tu-, p X y l e n  

O-Xylen 

Cion- 

dphn-K- 

beta-KnenC 
concentration. ppmrd 
Emission Rata. l b k  

Coocaatration. ppmvd 
Emission Rate. I b k  

3carme 

T m m w s ( U - ~  

0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Concentration, ppmvd 
Emission Rata. I b k  

I 
I Pmgo 3 of I6 EIBPSFHW.XL3 9/21/92 12 .1  - 2 ollo OI mDl0 V h w e l u  h.r dlM mo daestion limit. 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: First NaOCl Washer Vent FIN: PN2134 
So~r~ecods: SP-BPSFHW Data: 615192 EPN: SN60 CIN: NA 

Run 1 Run 2 Run 3 Average 

wym- 
Cooceotration. ppmvd 
Emission Rate. I b k  

KnomaMCPrboll 
Concmtratioa. ppmvd 

UnhmnrsMCarboO 
Conrmbatiw, ppmvd 

Sum MIS M Carbon, I b h  
UnlmmD Crmpomds % of Total 

Total EydmarLmm 
Method 25A Data 

Cmcu~tration. ppmvd C 26.1 41.5 45.1 31.6 
Emission Rate, I b k  as C 0.1 0.2 0.2 0.2 

COMMENTS 

M18 MU for 6/5/92 were r s j d  due lo dirty sytlcm. 

Pap 4 of 16 EIBPSFHW.XLS 9/21\92 00 a mac v b  wem k n t h a l b o  h l a m  l i t .  1 2 . 1  - 3 



EMISSION TEST RESULTS - VOC I 

I 

~ i u :  SIMPSON - PASADENA Source: First NaOCl Washer Vent FIN: PN2134 
~ u r c s ~  SP-BPSFHW Date: 6/6/92 EPN: SN60 CIN: 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
E&giming Time 1402 I502 1602 

Stack Teemperpture, "F 122 122 
Moisturn Conteat, % 12.2 12.2~ 
Oxyga Concentration, % 20.8 20.8 
Cnrboa Dioxide Concentration, % 0.0 0.0 
Volumetrio Flow Rate, ~10-3 ACFM 3.1 3. I 
Volumetrio Flow Rate, ~10-3 DSCFM 2.4 2.4 

Roeess Operating Conditions 

Method 16 Data 
Production Rate. ADT p u l p k  20.8 20.8 20.8 20.8 

Hydrogen sulfide 
Conceatration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, l b k  

Methyl mercaptan 

Dtnethyl sulfide 

Carbon disultkle 

Dtnethyl disulfide 

Method IS Data 
Methand 

Concentration, ppmvd 38.5 50.1 51.9 46.8 
Emission Rate, Iblhr 0.5 0.6 0.6 0.6 

Concenbatim, ppmvd 
Emission Rate. IbAr 

coacaotntim. pppvd 0.6 0.6 0.6 0.6 
Emissim Rate, lwbr 0.1 0.1 * 0.1 0.1 * 

Methyl mennptna 

Ethplld 

- - ~~~ 
--A---. ~- - ~ __ ~~ .. - ~- -. ~ - 

Combation. ppmvd 0.6 * 0.6 * 0.6 0.6 * 
Emission Rate. l b h  0.1 * 0.1 * 0.1 * 0.1 * 

2 - h d  

1 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

-_ 

&bation. ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rate. l b h  0.1 0.1 0.1 * - 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: First NaOCl Wpsher Veql FIN: PN2134 
Sou~code: SPBPSRIW Dab% 6/6/92 El”: SN60 CW: NA 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Cmceatrscion, ppmvd 
Emission Rote, lbhr 

Coaceabation. ppmvd 
Emission Rote, lbhr 

Coaceabation. ppmvd 
Emission Rote. Ibhr 

Cooembation, ppmvd 
Emission Rote, Ibhr 

&omodiehlwomethan 
Concantration, ppmvd 
Emission Rote, Ibmt 

Concentration. ppmvd 
Emission Rote, lbhr 

Cmcmbation, ppmvd 
Emission Rote, Ibhr 

Coocczltmtion, ppmvd 
Emission Rote, lbhr 

Cwcantration, ppmvd 
Emission Rate, Ibhr 

Conceatration, ppmvd 
Emission RW, lbmt 

CooemMion. ppmvd 
Emission Rate. lbhr 

Concatration, ppmvd 
Emission Rote. I b h  

2-Butano~ 

Chlorofom 

Benzene 

Dimethyl disulfide 

Toluen 

Ethyl benreae 

rn-, pxylene 

*Xylene 

CUmeaC 

8 I p h - m  

betp-Rnen 
-tiation, ppmVd 
Emission Rote, Ibhr 

Concatration. ppmvd 
Emission Rote. lbhr 

Tapeaes (Umpdfied) 
Concabation. oomvd 

3cpren 

0.6 * 
0.1 * 

4.6 
0.2 

0.6 * 
0.1 * 

1.1 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 

0.6 * 0.6 * 
0.1 * 0.1 * 

4.0 c 4.6 
0.2 0.2 

0.6 0.6 * 
0.1 * 0.1 * 

1.1 * 1.1 * 
0.1 0.1 * 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0:6 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 
0.1 * 

4.4 
0.2 

0.6 * 
0.1 * 

1.1 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 

0.6 
Emission Rote;.lbhr 0.1 * 0.1 * 0.1 * 0.1 

olio a ~ D I I  v . lw  w m  *utb.nlho detoclion limit. 1 2 . 1  - 5 Rp 7 of 16 EI8PSFHW.XLS 9/22/92 



EMISSION TEST RESULTS - VOC I 
N: P 
I 

O.l* 0 
Concentration, ppmyd 0.6 0.0 0.0 0.2 1 

OA% I 
Emission Rate. lbhr M C 0. I 0.2 0.2 0.2 I 

Mill: SIMPSON - PASADENA Source: First NaOCl Washer Vent FIN: PN2134 
~ o ~ ~ ~ o d e :  SP-BPSFHW Date: 6/6/92 EPN: SN60 CIN: 

Run 1 Run 2 Run 3 Average 

Pcm- 
Concentration. ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rate, I b k  0.1 * 0.1 * 0.1 * 

Knowm as Carbon 
Conceotmtion, ppmvd 33.3 41.7 42.6 39.2 

U l l k l I O ~ M ~ b o l l  

Sum M18 as Carbon, l b h  0.2  0.2 0.2 0.2 
Unlmowa Compounds Lk of Total 1.7% 0.0% 0.0% 

Method 25A Data 
Total Eydroeprbolls 

Concslltrption. ppmvd M C 31.9 36.4 36.4 34.9 

COMMENTS 

M I 8  nuu for 6/5/92 were rcjcctcd due to dirty aystan. 

.. -- 

9/22/92 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA SOUM: First NaOCl Wpsber V a t  FIN: PN2134 
Solu~acode. SP-BPSFHW Dots: 6/5/92 EPN: SNbO CW: NA 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
BPgiMiq Tiw 1635 
Flow Data 

Stack Tempernturs, 'F 131 131 
Moisture Content. 96 15.7 15.7 
oxygca coocmtntioa. % 20.8 20.8 
Carbon Dioxide Coacsatratim. % 0.0 0.0 
Volumetric Flow Rate. x10-3 ACFM 3.0 3.0 
V o l W c  Flow Rate. x10-3 DSCFM 2.3 2.3 

Rodudioa Rate. ADT pulpk 20.8 20.8 
Process Operating Conditions 

Miscellaneous Parameters 
CblorocOrm (Adsorption Tube) 

Co~~~~~tratim, ppmvd 5.3 5.3 
Emission Rate, I b k  0.2 0.2 

Hydmgeachloride 
Concentration. ppmvd I .4 1.4 
Emissioa Rata. l b k  0.1 * 0.1 * 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: First NaOCl Washer Vent F I N  PN2134 

SN60 CIN: NA sourn SP-BPSFHW Date: 6/6/92 EPN 
~ 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 

Flow Data 
Begiw Tme 1520 

Stsfk Tcm~eramu, O F  122 122 
Moisturs Contat, % 12.2 12.2 
Oxygea Concentratim. % 20.8 20.8 
Carboa Dioxide C-tration, % 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 3.1 3.1 
Volumshic Flow Rate. x W 3  DSCFM 2.4 2.4 

Process Operating Cooditioap 
production Rate. ADT pulpk  

ChlomCom (Adsorption Tube) 
MiseeUaneous Parameters 

Concamtion, ppmvd 
Emission Rate, I b k  

C-tratim. ppmvd 
Hydrogen chloride 

20.8 

3.9 
0.2 

1.5 
Emission Rate. i b k  0.1 * 

20.8 

3.9 
0.2 

I .5 
0.1 * 

he0 4 of a 0IBPsFHw.XLs 9/17/92 
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Section 12.3 Quality Control Results 
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QUALlTY CONTROL DATA 

The quaiity control resuits summarized on the following pages were collected before. 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration CTTDT. sample line loss or other QC results. The reader should intcrprer the 
emission data in I i g h  of the emission quality conuol. 

The VOC testing included reduced sulfar compounds by EPA Method 16. total 
hydrocarbons by EPA Memod 25A, and speciated volatile organic compounds by EF'A 
Method 18. The following paragraph summarLC the normal quality control for each type of 
dysis. QC data am summarized in tabular form on the following pages. 

Total M 

~ a l i b r a t i ~  waa performed using certified propane concenuatim (reported as methane) 
in nitrogen. The calculated c d i b n o n  c w c  was then used to rrcatculate the concentmion of 
each standard. The percent error is the percan of span for the analyzer. l l ~ e  cornlation 
coefficient is prrsaned even though it is somewhat meaningless with SO few data points. 

A ~ w w a s  performed by inpoducing propme in niaDgen from a Tedlar bag at the 
probe tip and then M y  to the analyzer. The ratio of the two measarrd concentrations is 
presemed as apacan movery. Zero grade nitrogen waa alsopuUed from the probe tip through 
the entire sampling sy~tems to the aualyzcr to demonsaare the cleanliness as a niuogen blank. 

Volatile Oraanic Comoolln& bv M l a  

The- wm vaificd by analyzing a check standard comaining a number of 
compoands. The pacem rrcwcry was calculated based on the thamocal ' concanration. The 
retention times of thc compolmds we= vcrificd hut the check standard 

A h  smflrwm~performed by intmducingmcrhawl in8kfrom a Tedlar bag at the probe 
two meanucd c- is presented as a tip and thcndirecrly to the GC. The ratio of 

time, andthsabsarcs of peaks was used to demoastrate a lins blank. 
puCmt -. Ths gM Chrometograph W89 dOWed t0 NII fOr the duration Of the d y S k  

Total Reduced Slltlhr br MU 

AQ&&&OllCUlVe was prepand from three stendards genaMed from gravimcuically 
cenified pumcation devices. The concentration of each standard waa recalculated from the 
calibration to evaluate the liacariq of the E w e .  

A Iine stue was paformed by introducing hydtugen sulfide in air from a Tedlar bag at 
the probe tip and then M y  to the m. The ratio of the two m d  cOlKQlPatiolW is 
PrrsanedaSthCpacanrrCaVCy. 

I:= 12.3 - 1 
(Ll w w  I1  l9m 



MILL SP 

BEFORE 
AFTER 

1. CALIBRATION 

DATE 6/5/92 DATE 6/6/92 
INST LINE %REC INST LINE %REC 

404 373 92.3% 419 357 85.2% 
41 9 357 85.2% 340 329 96.8% 

QUALITY CONTROL SUMMARY 
METHOD 25A 

SOURCE 

THEOR 
ppm 

0 
90 

149 
375 

- 

2. PROPANE LINE RECOVERY 

lATE 6/5/9: 
pm %REC 

-7 -0.70, 
94 104.40, 

154 103.40, 
371 98.90, 

SP-BPSFHW 

- 
lATE 616192 
om %REC 

-8 -0.8% 
95 105.6% 

156 104.7% 
370 98.7% 

12.3 - 2 
Page 3 Printed on 811 8/92 3:27 PM 
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ANALYTE 

ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
rn-xylene 
o-xylene 
cumene 
alpha-pinene 
beta-pinene 
3-carene 
p-cymene 

QUALITY CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE SP-BPSFHW 

i 

THEOR DATE 6/5/92 THEOR DATE 6/6/92 
ppm pprn %REC ppm ppm %REC 

55.64 49.60 83.14% 55.64 41.02 73.72% 
44.47 48.98 110.13% 44.47 42.00 94.44% 
42.65 37.74 88.48% 42.65 34.18 80.14% 

9.78 9.80 100.19% 9.78 8.30 84.93% 
36.54 43.86 120.03% 36.54 38.55 105.51% 
20.08 22.65 112.78% 20.08 19.60 97.57% 
36.26 36.25 99.97% 36.26 31.77 87.61% 
30.73 30.28 98.55% 30.73 27.10 88.21% 
26.67 26.72 100.21% 26.67 23.74 89.03% 
53.27 52.30 98.18% 53.27 46.08 86.50% 
26.76 27.33 102.12% 26.76 23.96 89.53% 
23.47 23.76 101.23% 23.47 23.27 99.14% 
20.49 20.52 100.12% 20.49 20.16 98.36% 
20.59 19.95 96.91% 20.59 17.77 86.29% 
20.61 19.96 96.85% 20.61 21.08 102.28% 
20.92 20.36 97.29% 20.92 18.14 86.70% 

BEFORE RUN 
AFTER RUN 

2. PROPANE RESPONSE 

THEOR THEOR 
99.6 100.3 100.76% 92.3 95.0 95.43% 
92.3 95.0 102.93% 84.1 80.9671 87.72% 

AFTER RUN 79.4 88.51%11 81.2 ' 90.58% 

AFTER RUN F684001 F6B4014 

4. LINE BLANK 

.A:\SP-SFHW.XLS 
12.3 - 3 
Page 1 Printed on 811 8/92 3:27 PM 
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Section 12.4 Process Operating Data 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

U t :  SIMPSON PAPER 

DATE 6/05 - )  

TINE 0923 1023 

SOURCE BPSSHS BPSSHS 
F I N  PN2142 4 
I PN SI84 SN64 

UNITS 
MOO0 PINE PINE 
PRODUCT TI0 500 500 
KAPPA 32.4 30.5 
CE K 3.2 3.2 

CHEW USA6E 
Clr LB/T 50 54 
ClOr  ta /T  44 48 

. .. 

SOURCE: PINE BLEACH P L A I T  

6/05 -) 

1123 ' 0 9 2 3  1023 1123 1351 1451 

BPSSHS BPSSHT BPSSHM BPSSHM BPSETV BPSETV 
PN2141 -) pY1232 -) 

s184 s113 SNU s ~ 1 3  SNN snsa 

PINE PINE PINE PINE PINE PINE 
500 500 500 500 500 500 
30.5 30.5 30.5 30.5 36-1 36.1 
3.2 3.2 3.2 3.2 2.a  2 .8 

48 50 54 41 58 14 
41 44 48 41 51 61 

1551 

BPSETV 

SY58 

PINE 
500 
36.1 
3.2 

62 
66 

PINE PINE PINE PINE PINE 
500 500 500 500 500 
30.1 30.1 18.7 36.1 30.8 
3.2 2.11 2.a 3.3  3 . 3  

NiOH LBlT 40 40 40 (0 40 40 52 52 52 00 52 52 52 60 
OXMEN LB/T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

NtOCl  LB/T 14 12 12 14 12 12 12 12 12 12 I2 12 12 I2 
NiOH L B l T  1 .2  1 . 2  1.2 1 .2  1 .2  1 . 2  1.8 2.0 1.6 2.0 1.6 2.0 1.8 2.0 

CIOr LB/T 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
NIOH LBlT 8.4 6.4 8.4 6.4 6.4 8.4 8.1 8.1 6 - 1  8.1 8.1 0.1 1.1 8.1 

U O C l  LB/T 3 3 3 3 3 3 3 3 3 3 3 3 1 1 
l ion LBlT 4-8 4.2 4.2 4.8 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 

TWER TEMP F 

E o  MIXER F 165 189 110 116 169 110 .l10 114 1U 112 110 I64 164 162 
MIXER f 154 it1 i i t  ti4 i i a  111 181 159 111 113 111 151 111 163 

0 UPFLW F Ill 111 114 111 111 I14 111 I11 110 111 111 113 110 111 
H i  MIXER F 118 122 121 111 121 123 125 116 124 124 125 126 124 124 

DC STO* F 134 134 134 134 IU 114 111 1 s t  oi 131 111 131 131 131 

pH LEVEL 
E a  10.1 10.1 10.3 10.1 10.7 10.1 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
H i  9.b 9.4 9.4 9.5 1.4 9.4 1.1 1.1 1.6 1.8 1.6 6.8 8.8 8.6  
0 1.4 3.4 3.4 1.4 1.4 3.4 3.4 3.4 1.4 1.4 3.4 3.4 1.4 3.4 
Hi 1.1 9.1 9.7 9.1 1.1 9;l 9.5 9.5 1.6 9.5 S.5 9.6 9.5 9.5 

SCRUBBER. Cli ICRUBBER, C l o l  
TVPE - COLUwl lVPE - COLUM 
SRB ME0 - TELLERETTEI tC1 ME0 - TELLERETTES 
US FLW 4000 SUN #SI@ US FLW 4000 KIM O E S I B I  
LIP F L W  5 6PH SI CAUSTIC L I P  FLW 1 BR1 M I T E  LIPVOR 
OP 3.5 I N  H2t w 1.6 INCHES Hi0 

PlTEYTION TINES. WIN 8 650 TI0 
NOTES: 1.0 BLEACHIN6 SEQUENCE - CHLORINE U I T H  CLORINE OIOXIOE, OC 30 

80 CAUUIC sou I o a v w ,  EO 
(1 SOOIUN HVWCIILORITE, H i  50 
C H L O R I E  010XIDc, 0 220 
82 SOOIUl  W W U I L O A I T E .  H i  120 

2.0 C l O i  SUOSITITUTIOI  IU INTAINEO AT 101 
3.0 A11 VALUES M E  WR REAOIN6S FRON OPERATIWIS LOB 
4.0 PROWCTION I S  I N  OVEN DRY UNILEACHED S W T  l O Y S / O A Y  
5.0 C l o I  IS AS C l o t  

Note: Si8 Aoendix 0 for U n i t  Procne Owriotion ,2.4 - , 



~ ~ _ _ ~  

4111: SIWPSON PAPER 

DATE 6 / 0 8  - )  

i l W E  1400 I500 I600 1400 1500 1600 

SOURCE BPSEWV -) BPSFHV - )  

F I N  P N 2 I l I  -) PN2114 -) 

E PN 5 1 5 1  - )  SNOO - )  

SOURCE: P INE BLEACH PLANT 

UNITS 
roo0 PINE P I N E  P I N E  P INE P I N E  P I N E  
PRODUCT 110 500 500 500 500 500 500 
KAPPA 33.1 30.1 36.1 31.1 30.1 36 .1  
CE K 1.4 2.8 1.1 1.4 2 .8  3.1 

CHEW USAGE 
C I I  t e / T  la 42 48 i a  42 46 
C l O I  L B l T  14 48 41 34 11 41 

NaOH tei i  40 40 40 40 40 40 
OXYSEI teii o 0 0 0 0 0 

N t O C l  Le11 IO 10 IO 10 10 10 
NlOH i e i i  I 1 I I I 1 

ClOI t e / T  19 19 19 19 19 19 
NlOH L B l T  6.6 8.6 6.8 6.6 6.8 6.6 

NAOCI teii 2 2 2 2 2 2 
18w LBlT 3.2 3.2 3.2 3 . 2  1.2 1.2 

T M E R  TEMP F 
k STOCK F 125 125 128 125 121 128 
E a  MIXER F IT1 111 IT0 111 Ill 110 
HI MIXER F 141 147 154 141 141 154 
0 UPFLOT F 183 I81 112 181 161 I12 
HI WIXR F 113 115 116 113 115 115 

DH LEVEL 
E o  10.1 1o.8 10.8 1o.a 1o.1 10.8 
HI 0.8 9.8 9.1 9-1 9.8 9.8 
D 3.5 3 .5  1.5 3.1 1.5 3.5 
H I  10.0 10.0 10.0 10.0 10.d 10.0 

I 
I 

SCRUBBER. CII SCRUBBER. el01 
TYPE - eOLUlo l  T l P E  - COLUlol 

SRE WED - TELLERElES SCI) RED - TILLERETTES 
US FLOT 4000 SotR) US FLW 4000 SCFM 
110 FLOT 5 G W I  51 CAUSTIC 110 FLOT 1 6Pll WHITE LIOUOR 
DP 1.5 IWCWE8 IhO DP 3.5 INCHES HID 

NOTES: 1.0 BLEACHIN8 SEQUENCE - CHLORINE M I T H  CLORIWE DIOXIDE,  DC 
CAUSTIC SODA 1 OXVBEN, EO 
Id SODIUN HVWCHLORITE,  HI 
CHLORINE DIOXIDE,  D 
2nd SODIUW HYPOCHLORITE. HI 

2.0 El01 SUESIT ITUTION WAINTAINEO AT 10s 

4.0 PROBJCTION I S  II OVEN DRY UNBLEACHED SllORT TOWSlDAV 
5.0 C l o t  I S  AS C101 USAGE 

N O t K  SI@ App@ndix 0 for U n i t  P r o c u r  D o c r i p t i o n  

3.0 ALL VALUES ONE HOUR REAOINSS FROM OPERATIOMS toe 

12.4 - 2 

RETEHTIOW TI I IES,  1111 550 T I 0  
10 

50 
220 
120 

ao 
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SECTION 13 

FIRST NaOCl SEAL BOX VENT 

’ (SP-BPSF’HS) 

Section 13.1 Emission Test Results - VOC 

Section 13.2 Emission Test Results - Miscellaneous 

Section 13.3 Quality Control Results 

Section 13.4 Process Operating Data 
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SECTION 13 
FIRST NaOCI SEAL BOX VENT 

(SP-BPSFHS) 

Ihe First NaOCl Seal Box Vent WM tested on two different days. The source was 
Chloroform and sampled for volatile og& compounds using Methods 2SA and 18. 

hydrogen chloride scrmples were collected. 

Total Hv- M2$& 

Figma 13.1 and 13.2 presmt the THC nends for the est periods on 6/3/92 and 6/4/92. 
rrspectively. On the first day, the total hydrocarbon cOlKCMOdODS exhibited a slight 
downward aend &om 498 to 339 ppm. On the second day, the concentrations varied from 469 
to 593 ppm. 

Table 13.1 summafizw the mults for the Method 18 target compounds, and Section 
13.1 is a tabulation of the data. Methanol and chlorofoxm were detected by the Method 18 
analyses. Rccmiug unknowm were present before methanol and after chloroform 
(-0.41 ppm as carbon). 'Ihe volumetric flow was measured during sampling with a pitot tube. 

Tabri 13.2 srmrmarizes the results of testing for hydmgcn chloride and chloroform. 
Chloroform results (lb/hr)'were Section 13.2 tabulates the mulm for each compound. 

comparable to Method 18 d m .  Hydrogen chloride waa detected on day 1 ( 4 . 1  Ib/hr). 

VOC 0u.Utr Control Resaltq 

The VOC quality control dam arc tabulated in Seaion 13.3. An explanation of the data 
is included in & seaion Quality control results for other parameten arc included with the 
diusisummrrpmmSaectionrefuenccd. 

Section 13.4 inclcldes the process operating data M recoded and provided by mill 
pusonnel. 
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0.1 
0.1 
0.1 
0.1 

0.1 
ND ND ND 0.1 

Agos ND 0.1 
2-w ND ND ND 0.1 
2-- ND ND ND 0. I - 0.1 - 0.1 
B- ND ND ND 0.1 
T W  ND ND ND 0.1 
m- ND ND ND 0. I 
*. Pxllob ND ND ND 0. I 
*X- ND ND ND 0.1 - ND ND ND 0. I -- ND ND ND 0.1 
bsp.plm ND ND ND 0. I 
u?nar ND 0.1 
T-- ND 0.1 - ND 0.1 

IQmmmCEblb 0.1 
~ r C l u b r  ND ND ND 0. I 

Crethd16kllrrWllRb 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: First NaOCl Seal Box Vent FIN: PN2135 
SoUMcah: SP-BPSFHS Date: 6/3/92 EPN SN61 CIN: NA 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Bfgiing Time 1238 1344 1444 

FlowData . 

Stack Tempershlre. OF 136 136 
Moisture Cooteat, % 17.8 17.8 
Oxygen Comeatration. 96 20.8 20.8 

Volumotric Flow Rate. x10-3 ACFM 0.6 0.6 
Carbon Dioxide Conccatratiw, % 0.0 0.0 

Volumetric Flow Rate, ~10.3 DSCFM 0.5 0.5 
Process Operating Conditions 

Method 16 Data 
Production Rote, ADT pulphr 22.9 22.9 22.9 22.9 

Hydrogen sulfide 
Coaceotmtion, ppmvd 
Emission Rate, lblhr 

Concentdon, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rab. Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Methyl maraptan 

Dimethyl sulfide 

Carbondisullide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentrscion. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rote, Ib/hr 

Concentration. ppmvd 0.6 * 0.6 0.6 * 0.6 * 

Methyl memaptan 

Ethanol 

Emission Rate, Iblhr 0.1 * 0.1 * 0.1 * 0.1 * 

Concentration, ppmvd 0.6 * 0.7 1 .o 0.7 
A&= 

Emission Rate, lbhr 0.1 * 0.1 * 0.1 * 0.1 
Z-ROpanOl 

Concentration, ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rate, Ibhr 0.1 * 0.1 * 0.1 * 0.1 

58.6 82.6 81.5 14.2 
0.1 0.2 0.2 0.2 

1 3 . 1  - 1 Pas+ 2 of 16 EIBPSFHS.XIS 9122192 , Om or mom v.lU0, vem hu I h n t b e  detection l i t .  



EMISSION TEST RESULTS - VOC I 
NA I 
I 

Mill: SIMPSON - PASADENA SOUM: First NaOCl Seal Box Vent FIN: PN2135 
Sourn code: SP-BPSFHS Date: 6/3/92 EPN: SN6 1 CIN: 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Bmmodidommethan 
Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rote, l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. I b b  

Concentration. ppmvd 
Emission Rote, I b h  

Concatration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 

~ - B U ~ I I O I W  

C hl o ro fo m 

Bermenc 

Dm&yl disulfide 

Toluene 

Ethyl benvn 

m-. pXylene 

0-Xylem 

Clnnen 

a l p h s - K m  

beta-KnOne 

3carenc 

Tm~m=(Uns~ecified) 

0.6 * 
0.1 * 

1089.5 
9.3 

0.6 * 
0.1 * 

1.2 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 

0.6 * 
0.1 * 

860.3 
1.3 

0.6 
0.1 * 

1.2 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 

0.6 * 
0.1 

830.9 
7. I 

0.6 * 
0.1 * 

1.2 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 

0.6 * 

o.l * I 
0.6 * I 
1.2 * I 
O’l* I 
0.6 I 
0.6 * I 

926.9 

0.1 * 

0.1 * 

0.6 * I 
0.1 * 

0.6 * I 
0.1 * 

0.6 * I 
0.1 * 

0.6 1 
0.1 

0.6 * I 
0.1 * 

0.6 1 
0.1 

0.6 * 1 
Emission Rate,-lb/br 0.1 * 0.1 * 0.1 * 0.1 * 

I 
I Om 01 mon v h  wen kn Ih.n the dDlrsci0n limit. 13.1 - 2 + 3 of I 6  EIBPSMS.XU 9/21/92 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: First NnOCl Seal Box V a t  FIN: PNZ135 
Sou~code: SP-BPSFHS Doce: 613192 EPN: SN61 CIN: NA 

pcP= 
h m t r n t i o n .  ppmvd 
Emission Rate, I b b  

KnormeasCarbon 
Conmtration, ppmvd 

UnLnrolrsasCarboa 
Conceatration, ppmvd 

Sum M18 as Carbon, Ibilu 

0.6 * 0.6 * 0.6 * 0.6 * 
0.1 * 0.1 * 0.1 * 0.1 * 

. 944.4 771.2 746.6 820.7 

2.1 3.8 3.6 3.2 
0.8 0.7 0.6 0.7 

Unknown Compnundp S of Total 0.2% 0.5% 0.5 % 0.4% 
Method 25A Data 

Total Eydmmrimm 
Conceatration. ppmvd as C 493.9 428.2 419.7 447.3 
Emission Rate. I b k  as C 0.4 0.4 0.4 0.4 - 

Om or (IPIO vduu yen ku than tho detection limit. 13.1  - 3 



EMISSION TEST RESULTS - VOC I 
NA I 

CALCULATED RESULTS I 
0 

20.8 I 

FIN: PN2135 Mill: SIMPSON - PASADENA Source: First NaOCl Seal Box Vent 
sourn code: SP-BPSFHS Date: 6/4/92 EPN: SN6 I CIN: 

Run 1 Run 2 Run 3 Average 

Beginning Time 1331 1431 1531 
Flow Data 

Stack Temperahim. "F 145 145 
Moisture Content, A 22.5 22.5 
Oxygm Concentntion. A 20.8 
Carboa Dioxide Concatration. A 0.0 0.0 
Volumetric Flow Rate, x10'3 ACFM 1.0 1.0 

0.7 I Volumetric Flow Rote, ~10.3 DSCFM 0.7 

Process Operating Conditions 
Production Rata. ADT p u l p k  20.8 20.8 20.8 20.8 

I 
I 
I 
I 
I 
I 

I 
0.1 o'6 * * I 
::; * [ 

Method 16 Data 
Hydrogen sulfide 

Concentration. ppmvd 
Emission Rote, l b k  

Concentration. ppmvd 
Emission Rote, I b k  

Concentration. ppmvd 
Emission Rote. I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rote. l b k  

Methyl mereaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
MeUUUKll 

80.4 0.3 I Concentration. ppmvd 98.5 93.4 49.4 
Emission Rate. l b k  0.3 0.3 0.2 

Methyl mereaptaa 
Concentration, ppmvd 
Emission Rata. lbmt 

Conca~tratim, ppmvd 0.6 * 0.6 * 0.6 
Ethand 

Emission Rate, I b h  0.1 * 0.1 * 0.1 

Emission Rate. l b h  0.1 * 0.1 0.1 

Emission Rote. lbilu 0.1 * 0.1 * 0.1 * 

A&- 
Concmtration. ppmvd 0.6 0.6 0.6 * 

2-Fhparol 
Concentration, ppmvd 0.6 * 0.6 * 0.6 * 

I Rso6of 16 EIBPSFHS.XLS 9nD92 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: First NaOCl Seal Box Vent FIN: PN2135 
souMcods: SP-BPSFHS Date: 6/4/92 EPN: SN61 CIN: NA 

Run 1 Run 2 Run 3 Avernne 

Dmethyl sulfide 
Concentration, ppmvd 
Emission Rote. l b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concatration. ppmvd 
Emission Rote. I b h  

Concmtration. ppmvd 
Emission Rote. I b k  

Bmmodidoromethane 
Concmtration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. l b h  

Concmtration. ppmvd 
Emission Rote. I b k  

Concentration. ppmvd 
Emission Rote, I b k  

Concentration. ppmvd 
Emission Rote. l b k  

Concentration. ppmvd 
Emission Rote, I b h  

Concatration, ppmvd 
Emission Rote, l b k  

Concentration, ppmvd 
Emission Rote, l b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concatration. ppmvd 
Emission Rote. I b k  

Terpenes (Urnpeeifid) 
Concmtration. ppmvd 

2-B~tpoone 

Chlomfom 

BeMav 

Dimethyl disulfide 

Tnlume 

Ethyl baraen 

m-. pxylene 

*Xylene 

CllmC3bt 

alphp-pin~n 

beta-pinene 

3carene 

0.6 * 
0.1 * 

1568.5 
20.5 

0.6 * 
0.1 * 

1.3 * 
0.i * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.9 

0.6 
0.1 * 

1490.1 
19.4 

0.6 * 
0.1 

1.3 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

3.5 

0.6 
0.1 * 

1078.3 
14.1 

0.6 
0.1 

1.3 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 

0.6 
0.1 

0.6 * 
0.1 * 

4.5 

0.6 
0.1 * 

1379.0 
18.0 

0.6 
0.1 * 

1.3 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

3.0 
Emission Rote. l b k  0.1 * 0.1 0.1 * 0.1 * * 

Om a mon vduu w e n  ku lhn Ihs dcleclion limit. 13 .1  - 5 Pap 1 of I6 EIBPSFHS.XLS 9RZ92 
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EMISSION TEST RESULTS - VOC 
MiU: SIMPSON - PASADENA Source: First NaOCl Seal Box Vent FIN PN2135 
s u m   cod^: SP-BPSFHS Dale: 6/4/92 EPN: SN61 CIN: 

Run I Run 2 Run 3 Average 

P-cym- 
Concentration. ppmvd 0.6 * 0.6 * 0.6 * 0.6 
Emission Rats, lblhr 0.1 * 0.1 * 0.1 * 0.1 * 

KDOwtlpsScarboD 

U~WlKi~CarboD 

Sum M18 BS Carbon, I b h  1.8 1.7 1.3 1.6 
Unknown CompounB 46 of Total 0.2% 0.2% 0.8% 0.4% 

ConcentrPtron, ppmvd 1373.0 1322.8 960.9 1218.9 

CoMurtratioa, ppmvd 2.3 2.3 7.7 

Method 25A Data 
Total Eyboearbom 

ConcMtRtron, ppmvd as C 700.6 667.1 674.8 680.9 
Ermssion Rats. I b h  BF C 0.9 0.9 0.9 

I 

I 
I 

I 
I 
I 

Rgm 8 of 16 61BPSPHS.XLS 9/22/92 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: First NaOCI Seal Box Vent RN: PN2135 
Savcscode: SP-BPSMS DE&: 6/3/92 EPN: SN6 1 CIN: NA 

~~ 

Run 1 Run 2 Run 3 Av-e 

CALCULATED RESULTS 
-TLnc 1241 
Flow Data 

Stack Tempanturs, O F  136 136 
Moisture coatrot, R 17.8 17.8 
oxygeacoaccatntioa, R 20.8 20.8 
cubm Dioxide CoacsoWon, 96 0.0 0.0 
V o l d c  Flow Rus, x 1 0 3  ACFM 0.6 0.6 
V o l d c  Flow Rus. ~ 1 0 . 3  DScrm 0.5 0.5 

PloductioD b, ADT pdplhr 22.9 22.9 
Rocgs opemthg conditioap 

MlfeellewouspPrpmeters 
Cbbmtorm (AQorptimTube) 

coaaatnrioa, ppmvd 1126.6 1126.6 
Emission Rus, I b k  9.6 9.6 

Cuzattntim. ppmvd 1.2 1.2 
EmisSioa Rus. I b k  0.1 0.1 * 

Pam 2 of 8 0IBPSFWS.XLs 9/17/92 13.2 - 1 haanL*lnn *r dvnlbo &echo limi~. 
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CALCULATED RESULTS I 
1 

cprboa Dioxide Concmtration, % 0.0 0.0 1 
0'7 1 

I 
20.9 1 

EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
MIU: SIMPSON - PASADENA SOUM: First NaOCl Seal Box Vent FIN: PN213s 
Source code: SP-BPSFHS Date: 6/4/92 EPN: SN61 CIN 

Run 1 Run 2 Run 3 Average 

B e g h i q  T h e  1456 
Flow Data 

S k k  Temperature. "F 145 145 
Moishue Content. % 22.5 22.5 
Oxygca Conceatntiw. % 20.8 20.8 

Volum&c Flow Rote. ~ 1 0 . 3  ACFM 1.0 1.0 
Volumetric Flow Rats. x10-3 DSCFM 0.7 

Process Operating Conditions 

Miscellaneous Parameters 
Productioa Rate, ADT p u l p k  20.8 20.8 

Chlorocorm (Adsorption Tube) 
Cwcentmtiw, ppmvd 1598.4 1598.4 
Emissiw W. lblhr 20.9 

Hydrogen ehloridc 
Conccatratiw. ppmvd 0.5 * 0.5 * 
Emissim Rote. l b h  0.1 - 

1 
I 
P 
I 
1 
I' 
I 
I 

13.2 - 2 
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Section 13.3 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before. 
during and after the VOC testing on the source. The soure test results have not been corrected 
for calibration mor, sample line loss or oth& QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC t d n g  included reduced sulfur compounds by EPA Method 16. total 
hydrocarbons by EPA Method ZA,  and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarkc the normal quality control for each type of 
analysis. QC data arc summaized m tabular form on the following pages. 

Total H v d m r b o a  (THC) bv M254 

Calibnuiog was performed using cenified propane concumutim (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of S ~ M  for the analyzer. The correlation 
coefficient is pnsaned even though it is somewhat meaningless with so few data pints. 

A u y  was performed by introducing propaqe in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
pnsmted as a percent ncovery. ZUO grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Orpanie Comoomnds bv MI8 

The was verificd by analyzing a check standard containing a number of 
compounds. The pacent rrcovcry was'calculatcd based on the theoretical concentration. The 
retention times of the compoueds werc verified b m  the check standard. 

A line studywas pafonued by imroducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent rccovay. n e  gas chromatograph was allowed to run for the duration of the analysis 
time, and the absaKx of peaks was used to demonsaan a line blank. 

M16 

A calibration curv e was prepared from thne standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linuwy of the curve. 

A line studv was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two m d  concentrations is 
prrsnned as the pacan recovery. 

I \ ~ w x I J M A m n c  13.3 - 1 
(L) wwc IIs.(llbl9n 



QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE 

THEOR 

.PP!" . . . . .  

0 
90 

149 
375 

.- 

SP-BPSFHS 

DATE 6/3/92 DATE 6/4/92 

PP'n. . .  %RE? ppmP %REC 

0 0.0% -2 -0.2% 
33 97.3% 89 98.9% 

152 102.0% 154 103.4% 
373 99.5% 373 99.5% 

BEFORE 
AFTER 

2. PROPANE LINE RECOVERY 

DATE 6/3/92 DATE 6/4/92 
' INST LINE 11 INST LINE 

0 0 0 0 
0 0 0 0 

11 DATE 6/3/92 (1  \TE 61419 
LINE I %REC 11 INST LINE 1 %REC '-11 lNST 84 781 93%11 356 3241 91 % 

A:\SP-SFHS.XLS 
13.3 - 
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ANALYTE 

... . . 
ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichlorornerhane 
dimethyl disulfide 
toluene 

m-xylene 
0-xylene 
cumene 
alpha-pinene 
beta-pinene 
3-carene 
p-cymene 

ethyl benzene 

QUALITY CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE SP-BPSFHS 

THEOR DATE 6/3/92 THEOR DATE 6/4/92 
PP" .. . . PP!? ~~ %REC ., . ~ ppm ppm %REC 

55.64 53.85 96.78% 55.64 56.25 101.09% 
44.47 45.60 102.53% 44.47 49.98 112.38% 
42.65 39.39 92.34% 42.65 45.81 107.40% 

9.78 9.09 92.94% 9.78 10.58 108.22% 
36.54 31.86 87.20% 36.54 43.38 118.72% 
20.08 17.67 87.97% 20.08 22.19 110.50% 
36.26 32.06 88.40% 36.26 39.45 108.81% 
30.73 28.85 93.87% 30.73 34.07 110.88% 

53.27 49.25 92.44% 53.27 60.00 112.63% 
26.76 24.87 92.93% 26.76 29.48 110.18% 
23.47 21.72 92.55% 23.47 25.96 110.61% 
20.49 19.27 94.03% 20.49 22.90 11 1.73% 
20.59 19.22 93.34% 20.59 23.47 113.99% 
2O.G l  20.57 99.80% 20.61 23.13 112.22% 
20.92 18.79 89.82% 20.92 22.87 109.30% 

26.67 24.58 92.16% 26.67 29.53 i io .74% 

BEFORE RUN 
AFTER RUN 

2. PROPANE RESPONSE 
THEOR THEOR 

89.7 88.5 98.6% 89.7 84.3 94.0% 
89.7 83.6 93.2% 89.7 86.3 96.2% 

AFTER RUN 

3. METHANOL LINE RECOVERY 

101.711 104.1 102.4%11 91.611 98.8 107.8% 

AFTER RUN F3A4013 

4. LINE BLANK 

F4A4014 

13.3 - 3 
Page 1 Printed on 8/18/92 2:42 PM 
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Wl: SIHPSON PAPER 

OATE 6/03 -) 6/03 - )  8/04  - )  6/04  -) 

SOURCE: P INE BLEACH PLANT 

TIWE 1200 i3ao 1400 1100 taoo 1900 0912 1012 1112 1331  1431 1531 

SOURCE BPSFHS -) BPSESB -) BPSESB -) BPSFHS - >  
F I H  PN2135 -) PN2132 -) PN2132 -) PN2135 -) 

EPH SN61 -) 5158 -) S I 5 8  - )  SN61 -) 

UNITS 
IO00 PINE PINE P INE PINE PINE P INE P I N E  PINE P INE PINE P INE P INE 
PROOUCT T / D  550 550 550 550 550 550 500 500 500 500 500 500 
KAPPA 30.1 30.1 33.5 33.5 26.1 28 .1  21.6 2 1 . 8  27.6 27.6 21.6 27.6 
CE K 2.6 2 , 6  2.5 2 . 4  2 . 4  2.1 2 .8  1.8 2.0 2.0 2.0 3.1 

CHEW USAQE 
ClY LB/T 36 3 2  40 36 32 40 48 4b 48 52 5 2  52 
c l o y  L B l T  32 26 35 32 28 35 43 43 41 46 46 46 

MIOH LBlT 56 40 32 40 48 60 40 40 40 40 40 40 
OXYGEN L B l T  0 0 0 0 0 0 0 0 0 0 0 0 

NiOCl LB/T  10 10 10 10 10 IO 12 12 I2 12 12 12 
NlOH LB/T o.a 0.8 0.8  0 0 0 0.8 0.8 0.8 0 0 0 

CIOY LBlT 19 19 19 19 19 19 19 19 19 19 19 19 
WtOH LBIT 5.8 5.8 5.8 5 .2  5 . 2  5 . 2  6.5 5.9 5 . 9  0 0 0 

UOCl LBIT 3.0 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
waon L l / T  4.0 3.0 2.0 3.0 4.0 4 - 8  3.0 3.0 3.0 0 0 0 

Dc STOCK F 121 121 130 130 130 130 133 133 133 134 134 I34 
EO MIXER F I59 162 I68 164 1 6 2  161 I59 161 166 186 168 I86 
H i  MIXER F 160 180 161 159 180 160 101 162 tsa 181 161 I61 
D UPFLOl F 168 114 117 114 175 114 115 115 115 114 114 174 
HI WIXR F iza 120 120 118 119 120 129 126 I28 126 126 126 

@I LEVEL 
Eo 10-6 10.9 10.8 9 ,6  8.6 8.5 10.8 10.8 10.6 11.0 11.0 11.3 
HI 9 - 6  9.1 10.3 9.8 9.8 9.5 9.3 9.3 9.1 9 .1  9.1 9.2 
D 3.6 3.6 3.8 3.8 3.8 3.9 3 . 8  4.0 4.1 4.1 4.1 4.0 
HY 9.6 9.6 10.1 9.6 9.8 8 - 8  9.5 9.5 9.8 9.8 9.8 9.2 

SCRUBBER. E l i  SCRUBBER. c l o y  
TYPE - mLullw TYPE - mtum 
SR8 HED - TELLERETTES 
US FLOl 4000 SCFI DESIDl 6A1 F L W  4000 S C F I  D E S I B I  
LIP FLW 5 6Pll 51 CAUSI IC  L IP F L W  1 B P I  I H I T E  LIPUOR 
OP 3.5 INCHES b O  DP 3.5 iWCHEK $0 

SRB WED - TELLERETTES 

RETENTIOH TINS. mi 8 550 T I O  
NOTES: 1.0 8LEACHIYB SEPUEHCE - CHLORIME WITH CLORIYE DIOXIDE. DE 30 

CAUSTIC SODA L 0116EN, E o  10 
I a t  SODIUM HYPOCHLORITE. H i  50 
CHLORIHE DIOXIDE. D 220 
2nd SODIUW HVRf#HLORITE. HY 120 

2.0 CIOY SUBSITITUTIOY MAI ITA I I IED AT TO# 
3.0 ALL VALUES OWE WR READIN68 FRDN OPERATIWIS LOB 
4.0 PRODUCTION I S  I N  OVEN DRY UIBLEACHED SHORT TONS 
5.0 CIOY I S  AS C l o y  USA6E 

W o w  Sat Apandii D for U n i t  Pfocnaa D a a c r i o t i o n a  
13.4 - 1 
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SECTION 14 

COMBINED CHLORINATION SCRUBBER VENT 

(SP-BPSCCS) 

Section 14.1 Emission Test Results - VOC 

Section 14.2 Emission Test Results - Miscellaneous 

Section 14.3 Quality Control Results 

Section 14.4 Process Operating Data 



SECTION 14 
COMBINED CHLORINATION SCRUBBER VENT 

(SP-BPSCCS) 

The Combined Chlorination Scrubber Vent WBJ tested on two different days. The 
source was sampled for Methods 25A and 18. Chloroform and hydrogen chloride samples 
wen collected. 

Total Hvdroearboar (w 
Figuns 14.1 and 14.2 p n t  the THC trends for the test periods on 6/7/92 and 6/8/92, 

respectively. On the first day, the total hydrocarbon concenmdons exhibited an upward mnd 
from 85 to 151 pprn. A decrease in concentration occuncd at 1413 to 47 ppm. On the second 
day, they ranged from 0 to 2 ppm with a significant increase at 1850 to 207 ppm. -- 

Table 14.1 summarims the results for the Method 18 target compounds, and 
Section 14.1 is a tabulation of the data. Methanol and chloroform were detected by the 
Method 18 analyses. Unknoum were present before methanol on day 1. Concentrations of 
methanol and chloroform on day 2 were considerably lower than day 1. The volumetric flow 
was measlulcd during sampling with a pitot tube. 

Miscellancow P m k m  

Table 14.2 summarizes the resuits of testing for hydrugen chloride and chloroform. 
Section 14.2 tabulates the mults for each compound. Chloroform results Ob/hr) were 
comparable to Mehod 18 dats Hydrogen chloride was detected on day 1 (<0.1 Ib/hr). 

VOC Oualitv Control Rcslllts 

The VOC quality c o r n 1  data are tabulated in Section 14.3. An explanation of the data 
is included in tbs section. Quality conml results for other parameters arc included with the 
data summary in the section refcnnccd. 

Prof= h c r b t b n  and O m t  inn Conditio- 

Section 14.4 includes the process opbrating data BJ recorded and provided by mill 
personnel. 

14-  1 
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TABLE 14.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON-PASADENA so-: combi~cd aminaim satlbber Vent 
SOW Codc: SP-BPSCCS TutDaocs: 6/1/92 6/8192 
FIN: PN2128 CDU: (sJz129 EPN: SNBO 
-DL ME M A X M E A N  - 
VOlIlmetrk plow Data 

0.1 
0.1 
0. I 
0. I 

. . . . . . .. . . . . 
ND 
ND 
ND ND ND 
ND ND ND 
ND 
ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

0. I 
0. I 
0.1 
0.1 
0.1 
0. I 
0. I 
0. I 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0. I 
0. I 
0.1 
0.1 ~~ c -,- 

Method 16 R., Mahod l8 hh 
KDmaUCtblhr mi 0.1 

U-IsCIblhr ND ND ND 0.1 
sum of compmmda m c, I b b  ND a4 ea 0 1  

14 - 4 



I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

TABLE 14.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADHNA Sornre: C a n W C l i a i d m ~ V a I 8  
Sa~mCodc: SP-BpsccS Test Dam: 6n192,6/8192 
FZN: PN2128 EPN: SN80 CIN: CN2129 

MAX 

EmfsdoD Ruc, Ibb? 

chloroform 

N D - N a D e d  
DL=DacaimLimtl 

14 - 5 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Combined Chlorination Sclubber Vmt FIN: PN2128 
Source cods: SP-BPSCCS Date: 6/1/92 EPN: SN80 CIN: CN2129 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
b inning  T i e  1334 1434 1534 

Stack Temperahue. 'F 121 121 
Moistum Conteat. % 10.8 10.8 
Oxygm Concartration. 96 20.8 20.8 
Carbon Dioxide Comeatration, % 0.0 0.0 
VolumStric Flow Rate, ~10.3  ACFM 1.8 1.8 
Volumetric Flow Rate, x10-3 DSCFM 1.4 1.4 

Process Operating Conditions 
Production Rate. ADT p u l p 5  20.8 20.8 20.8 20.8 

Method 16 Data 
Hydrngen sulfide 

Concentration. ppmvd 
Emission Rats, I b 5  

Concentration, ppmvd 
Emission Rats, l b 5  

Concentration. ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rats. I b 5  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methand 

Concentration, ppmvd 
Emission Rate, I b 5  

Concartration, ppmvd 
Emission Rate, I b h  

Metbyl mercaptan 

Ethanol 

76.9 99.3 114.2 %.8 
0.5 0.7 0.8 0.7 

0.6 * Concentration. ppmvd 0 I *  0.6 * 
Emission Rate, i b k  0.1 * 0.1 * 0.1 * 0.1 * 

Aeetonc 
Concartration, ppmvd 0.6 0.6 * 0.6 * 0.6 
Emission Rate, l b 5  0.1 * 0.1 * 0.1 * 0.1 * 

Emission Rate, l b 5  0.1 0.1 * 0.1 * 0.1 * 

2-Roppnol 
Comeatdon, ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 

P 

P a p  2 of 16 EIBPSCCS.XLS VI22192 14.1 - 1 On 01 mom vdvu welo Icu Ih.n tbs detection limit. 



EMISSION TEST RESULTS - VOC 
Mill: SMPSON - PASADENA Source: Combioed Chlorination S w b b e r  V a t  FIN: PN2128 
sourn c&. SP-BPSCCS Date: 6/1/92 EPN: SN80 CIN: CN2129 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentmtion, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Bromodichlommethan 
Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Conmtration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concatration. ppmvd 
Emission Rate. I b h  

Z-ButanO~ 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-. p-Xylem 

0-Xylem 

Clnnem 

dph-pinene 
conceatration, ppmvd 
Emission Rate. l b k  

Concatration. ppmd 
Emission Rate. I b h  

Conratration, ppmvd 
Emission Rate. l b h  

bets-pinene 

3cprrac 

T - 0  

0.6 * 
0.1 

30.5 
0.8 

0.6 * 
0.i * 

1.1 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * '  
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 
0.1 * 

40.1 
1.1 

0.6 * 
0.1 * 

1.1 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 * 
0.1 * 

49.4 
1.3 

0.6 * 
0.1 * 

1.1 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 
0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 

0.6 * 
0.1 

40.0 
1.1 

0.6 * 
0.1 * 

1.1 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 Concatration, ppmvd 
Emission Rate. l b h  0.1 * 0.1 * 0.1 * 0.1 - 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Combined Chlorination Scrubber Vent FIN: PN2128 
Source code: SP-BPSCCS Date: 6/7/92 EPN: SNBO CIN: CN2129 

Run 1 Run 2 Run 3 Average 

PCm- 
Conceotration, ppmvd 
Emission Rnte. I b k  

KnoWTLS&3CarboO 
Concatration, ppmvd 

UnknmasasCarboo 
Cancentration, ppmvd 

Sum M18 as Carbon. l b h  

0.6 * 0.6 * 0.6 * 0.6 * 
0.1 * 0.1 0.1 * 0.1 * 

88.9 110.3 127.4 108.9 

3.3 5.5 6.6 5. I 
0.2 0.3 0.4 0.3 

Unlmown Compounds % of Total 3.5% 4.7% 4.9% 4.4% 
Method 25A Data 

Total HydFocrvbom 
Concatration, ppmvd as C 112. I 142.4 161.4 138.6 
Emission Rate, IbAu as C 0.3 0.4 0.4 0.4 

Page 4 of 16 E1BPSCCS.XL.S VI12191 14.1 - 3. Om 91 vduu wrc *rr than the dclcction l i t .  



EMISSION TEST RESULTS - VOC I 
- CIN: CNZ12: I 

CALCULATED RESULTS I 
P 

20.8 0.0 I 
l.' I 

I 

M111: SIMPSON - PASADENA Source: Combtned Chlonnatton Scrubber Vent FIN: PN2128 
so- cads: SP-BPSCCS Date: 6/8/92 EPN: SN80 

Run 1 Run 2 Run 3 Average 

Beginnins Time 1656 1756 1856 
Flow Data 

Stack Temperature. "F 103 103 
Moisture Contmt. 96 7. I 7. I 
Oxygen Concentration. R 20.8 
carbon Dioxide Concentration, 96 0.0 
Volumetric Flow Rots, ~10.3 ACFM 1.9 1.9 
Volumetric Flow Rots. ~ 1 0 - 3  DSCFM 1.7 

Process Operating Conditions 

Method 16 Data 
Production Rate, ADT pulp/hr 20.8 20.8 20.8 20.8 

Hydrogen sulfide 
Concentration, ppmvd 
Emission Rate, IbM 

Concmmim, ppmvd 
Emission Rate. lbM 

Concentration, ppmvd 
Emission Rate, IbM 

Concmtmtion, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rots, l b h  

Methyl mercaptan 

Dimethyl sulfide 

carbon diSultm 

Dmdhyl  disulfide 

Method 18 Data 
Methanol 

Concmtmtion, ppmvd 
Emission Rots, IbM 

Concmtratim, ppmvd 
Emission Rots, lwhr 

Concmtntim, ppmvd 
Emission Rots, lwhr 

Cmccatntim, ppmvd 
Emission Rate, IbM 

Methyl mataptno 

EthaJld 

AatolU? 

Z-proppnd 

3.4 
0.1 * 

3.2 
0.1 * 

2.2 * 2.6 
0.1 * 0.1 * 

0.5 0.5 * 0.5 * 0.5 * 
0.1 * 0.1 * 0.1 * 0.1 * 

0.5 * 0.5 * 0.5 * 0.5 * 
0.1 0.1 * 0.1 * 0.1 * 

Concmtntion. mmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate;'lb/hr 0.1 * 0.1 0.1 0.1 * 

RI. 6 of 16 EIBPSCCS.XLS 9/21/92 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Combined Chlorination Scrubber V a t  FIN: PN2128 
Soum code: SP-BPSCCS Date: 6/8/92 EPN: SNBO CIN: CN2129 

Run 1 Run 2 Run 3 Avenge 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rats, I b 5  

Concentration, ppmvd 
Emission Rate, I b 5  

Concatrotion, ppmvd 
Emission Rats, I b 5  

Concatrotion. ppmvd 
Emission Rats, I b 5  

BromodiehlommeU181~ 
Concentntion, ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rats, l b 5  

Concentration, ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rats, lblhr 

Concentration, ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rats, I b 5  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rats, I b 5  

Concentration, ppmvd 

2 - B ~ t a n 0 ~  

chlomtom 

Benzooe 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

rn-, pxylene 

0-Xylene 

Clrmene 

a l p h p - p i i ~ ~ ~  

beta-pEnene 

J-Carrne 

Terpenes (UmMied) 

0.5 * 
0.1 * 

1.1 
0.1 * 

0.5 * 
0.1 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.i * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

0.5 * 
0.1 * 

2.6 
0.1 * 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 

0.5 * 
0.1 * 

1.2 
0.1 * 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
Emission Rats, I b 5  0.1 0.1 0.1 * 0.1 * 

Chm a rmw vduw YCID ku &an the derection limit. 1 4 . 1  - 5 R p  7 of 16 EILtPSCCS.XLS PIZI IU? 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Combmd Chlorination Scrubber Vent FIN: PN2128 
source code: SP-BPSCCS Date: 6/8/92 EPN SN80 

Run 1 Run 2 Run 3 Avenge 

PCYm-= 
conce~tratioo. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Euussion Rate, lblhr 0.1 * 0.1 0.1 * 0.1 * 

Concentration. ppmvd 2.3 3.9 3.4 3.2 P 
I 

Know as Carbon 

UnknoWlHascprboD 

Sum M18 as Carbon, lblhr 0.1 * 0.1 0.1 * 0.1 
Unknown Compounds % of Total 0.0% 12.2% 56.2% 22.8% 

Concentration, ppmvd 0.0 0.5 * 4.4 

Method 25A Data 
Total Hydrocarborn 

Concentration. ppmvd as C 0.5 10.8 3.2 4.8 
Euussion Rste. I b h  as C 0.1 * 0.1 * 0.1 * 

I 
I 
I 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Milk SIMPSON - PASADENA Source: Combined Chlorination Scrubber Vmt FIN: PN2128 
sourcscode: SP-BPSCCS D&. 611192 EPN: SN80 CIN: CN2129 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 
lkaimim Time IS00 - 
Flow Data 

Stack Tempmhvs, 'F 
Moisturs C m h t .  % 
oxygea Concsob.tion, % 
CubOD Dioxide Conccatntim, % 
VolUmmic Flow Rate, ~10.3 A C N  

I21 
10.8 
20.8 
0.0 
1.8 

121 
10.8 
20.8 
0.0 
1.8 

VolUmmic Flow Rate, ~10.3 DSCFM 1.4 1.4 

prodwtiw Rate, ADT p d p k  20.8 20.8 
Rofgs operating ConditioIc? 

Mirellalleouswrameters 
Chloroform (A- Tube) 

W t m t i o o ,  ppmvd 
Emission Rate. I b k  

Cmccatmtion, ppmvd 
Emissioo Rate, lbhr  

Hydrqscn Chloride 

66.4 
1.7 

1.2 
0.1 

66.4 
1.7 

1.2 
0.1 * 

R p 2 o f 8  0IBPSCCS.XLS 9/17/92 



I EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Soum: Combined chlorination Sfrubber Vent FIN PN2128 
SUM code: SP-BPSCCS Data: 6/8/92 EPN SN80 

Run 1 Run 2 Run 3 Average 

I CALCULATED RESULTS 
Beghnhg Time 1830 
Flow Data 

Stack Temperalure. O F  103 103 1 
Moisture Conteat. 46 7.1 7.1 
Oxygea Conceatntnoo, 96 20.8 20.8 
cprboa Dioude Conceatntioa, 46 0.0 0.0 1 

I 
I 

0.3 I 

V o l d c  Flow Rote, x10-3 ACFM 1.9 I .9 
V o l d c  Flow Rote, x10-3 DSCFM 1.7 1.7 

Production Rote, ADT p d p k  20.8 20.8 

C h l d o r m  (Ahrpt ion  Tube) 

Process Opemting Conditions 

Miscellaneous Parameters 

Conceatratioa. ppmvd 8.8 8.8 
Ermssim Rate. I b k  0.3 

Hydmgen chloride 
Coaceatntnm. ppmvd 0.5 0.5 * 
Emissrm Rate, l b k  0.1 * 

I 
I 
I 
I 

I 
I 
I 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testiug on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The re& should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Mahod ZSA, and speciated volatile organic compounds by EPA 
Mahod 18. The following paragraphs summark the normal quality control for each type of 
analysis. QC data 

Total Hodroearbon (THC) bv M2SA 

summarized in tabular form on the following pages. 

Calibratioq was perfomed using certified propane concennations (reponed as methane) 
m nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. l l ~ e  percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by i n d u c i n g  propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two messund concentrations is 
presented as a percent xecovery. Zero grade nitrogen was also pulled from the probe tip through 
the en& sampling systans to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile 0- Commnn& bv M18 

The calibr&Qn curve was verified by analyzing a check standard containing a number of 
compounds. The pacan recovery was calculated based on the theoretical concentration. The 
retention times of the compounds wen verified from the check standard. 

A line study was performed by inauducing methaaol in air from a Tcdlar bag at the probe 
tip and then dirrctly to the GC. The ratio of the two measured concentrations is presented as a 
percent rccwuy. The gaa c h r 0 m a t o ~ I 1  was allowed to rn for the duration of the analysis 
time, and the absence of peaks was used to demonspatc a line blank. 

Total R e d u d  S&r bv M16 

A calibration curvp was pnparcd from three standards genaated from gravimeaically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the c w e .  

A line studv was performed by introducing hydragen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent ncwery. 

I\-w-ac 14.3 - 1 
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QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-BPSCCS 

BEFORE 
AFTER 

1. CALIBRATION 

THEOR 
ppm 

0 
90 

149 
375 

DATE 6/7/92 DATE 6/8/92 
' INST LINE INST LINE 

1 0 0 0 
0 0 0 0 

2. PROPANE LINE RECOVERY 

11 DATE 6/7/92 

6/8/92 
%REC 

-5 -0.5% 
91 101.1% a9 98.9% 

157 105.4% 157 105.4% 
98.9% 371 98.9% 

11 DATE 6/8/92 
LINE I %REC 11 INST LINE I %REC 

3761 96%11 397 3981 100% 

.. 
3. LINE BLANK 

. .  

A:\SP-SCCS.XLS Page 3 
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acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
cumene 
alpha-pinene 
beta-pinene 
3-carene 
p-cymene 

QUALITY CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE SP-BPSCCS 

44.47 49.46 11 1.21% 44.47 44.68 100.46% 
42.65 40.36 94.62% 42.65 35.91 84.20% 

9.78 10.31 105.47% 9.78 8.90 91.06% 
36.54 32.21 88.16% 36.54 35.24 96.43% 
20.08 22.80 113.54% 20.08 21.05 104.82% 
36.26 37.58 103.63% 36.26 34.27 94.51% 
30.73 35.52 115.60% 30.73 29.67 96.55% 
26.67 28.16 105.60% 26.67 25.79 96.70% 
53.27 55.27 103.74% 53.27 50.62 95.02% 
26.76 28.68 107.17% 26.76 26.21 97.96% 
23.47 25.11 106.98% 23.47 22.99 97.93% 
20.49 21.85 106.63% 20.49 19.99 97.53% 
20.59 21.43 104.08% 20.59 19.54 94.93% 
20.61 21.30 103.32% 20.61 19.40 94.11% 
20.92 21.92 104.74% 20.92 19.96 95.41% - 

1. CHECK STANDARD 

BEFORE RUN 
AFTER RUN 

6/8/92 
pprn %REC _- 

ethanol 

THEOR THEOR 
89.7 84.3 94.0% 89.7 82.3 91.8% 
89.7 82.9 92.4% 89.7 82.2 91.6% 

BEFORE RUN 
AFTER RUN 

2. PROPANE RESPONSE 

THEOR THEOR 
103.1 108.5 
95.6 103.6 108.3% 106.2 82.9 78.0% 

Page 1 Printed on 8/18/92 1 : 17 PM 
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SOURCE: ? I N E  BLEACH PLANT "l', , 
,L.. i lHPSON PJPEI! 

DATE 6/01 - '  6/07 - .  
i:WE $900 1000 '100 0900 :OOO t i 00  1134 1434 !SI4 1334 1414 1514 !841  !!41 

SOURCE BPSSHI -! BPSSHS -) m c c s  -:I BPSCSV - )  BPSFHT -, 
F!H PN214l - 1  ?HZ142 - >  PH2126-2127-2128 - )  PNZl36-2117-2138 -1  ~ N 2 1 1 3  - )  

EPH EN63 - )  SN64 - i  SNBO -) SW6I -: sw53 - 1  

3NITS 
#ODD ?!NE PINE PINE PINE PlNE PIHE PINE PINE PINE PINE PINE PINE PINE PlNE 
PROOUCT 110 500 500 500 500 500 500 500 500 500 SO0 500 500 500 500 
LLPPA 11.3 2l.E 31.7 3 1 . 3  31 .8  11.7 33.7 27.2 34.7 33.1 37.2 35.7 36.6 10.8 
CE K 3.1 3.7 3 . 4  3.1 1.7 3.4 3.4 1.5 3.3 3.4 3.5 1.3 3.7 3.1 

CHEW USAGE 
C l l  LB/T 74 10 10 14 10 70 54 66 70 10 66 70 72 76 
CIO, L E / ?  66 6 2  62  66 6 2  62  4a 59 12 6 2  59 62  64 67 

NaOH L B / T  44 14 44 44 44 44 40 40 (4 40 40 44 52 5 2  
OXYGEH L B / T  0 0 0 0 0 0 0 0 0 0 0 0 0 0 

H6OCl LB/T 13 13 13 11 13 13 13 i 3  11 12 12 12 12 1 2  
!IIOH 1811 . 8  .8 .6 .a .a . a  0 0 0 0 0 0 0 0 

19 19 19 13 19 19 19 19 19 19 clot LB/T 1 9  19 I 9  19 
H6OH L B / T  

NAOCI L B / T  3 3 I 3 I I I 1 3 3 3 3 3 3 
wtou L B l T 2 . 0  2.0 2.0 2.0 2 . 0  2.0 1 . 2  1.2 1.4 1.2 1.2 1.4 3.2 3 . 2  

DC STOCK F 124 121 112 1 2 4  121 122 131 111 I31 131 111 131 I l l  111 
EO WIXER F 158 154 161 1511 154 181 165 164 I68 165 164 161 165 160 
HI MIXER F 146 1511 160 146 I56 160 I54 151 159 I54 151 159 161 162 
0 UPFLOI F 159 152 158 153 I52 158 157 172 171 157 172 171 172  170 
HI wIxn F I O O  99 IOO IOO 99 IOO 116 , 1 1 7  i i a  116 117 118 121 124 

OH LEVEL 
EO 10.0 10.0 10.0 10.0 10.0 10.00 10.5 10.4 10.0 10.5 10.4 10.0 10.2 10.2 

0 1.0 1.0 1.0 3.0 3.0 1.0 1.0 1.0 1.0 1.0 1.0 3.0 3.0 3,0 
HI 9.8 9.8 3 . 4  9.11 9.0 9 . 8  9.8 9.8 9.1 3 . 8  10.4 3.0 10.1  3.80 

HI 9.5 9.6 3 . 5  3 . 5  9.6 9.5 9.5 9.8 3.4 3.5 9.8 3.4 9.1 9.7 

SCRUBBER. CII  SCRUBBER. C l O t  
TYPE - COLUNN TYPE - caturn 
SRB WED - TELLERETTES 
GAS FLOW 4000 SCFW MS FLW 4000 SCFH 
L I P  FLOW 5 GPW 51 CAUSTIC L I P  FLW 1 GPW WHITE LIQUOR 
OP 1.5 I N  Hi0 OP 3.5 I H  HIO 

SRB WED - TELLERETTES 

RETENTION TIMES. WIN 8 550 l / D  
NOTES: 1.0 BLEACHIH6 SEQUENCE - CHLORINE WITH CLORINE DIOXIDE. DE 10 

CAUSTIC SODA I OXWEN. E a  80 
l6 t  SODIUM HYWCHLORITE. Ht 50 
CHLORINE DIOXIDE, 0 220 
2nd SODIUM HYPOCHLORITE. HI 120 

2.0 C101 SUBSITITUTIOW WLIYTIIRED AT 701 
1.0 ALL VALUES ONE HOUR READINGS FROM OPERATIOHS LO6 
4.0 PROOUCTIOY IS IN OVEN DRY UNBLEACHED SHORT TOW 
5.0 C lO f  A S  C l o t  USA6E 

Hot*: sob hDDendir D for Unit Procis: Discriotion 

lk .k  - 1 

I041 

: N E  
SOP 
3 . 5  
I .  1 

64 
57 

52  
0 

1 :  
t 

'!9 

I 
1.2 

I za 
158 
161 
172 
126 

10.1 
9.8 
3 . 4  
3.7 



J:LL: ::!?SON ?h?Ei! 3 U R C E :  iIYE JLEACH ;LAN1 

::TE 5 1 3 8  - '  6 / 9 8  $io8 - 

30URCE BPSETY -', JPSSHT 32SCSV -: 3PSCCS -1, 

:rn 

-!YE :IO0 1200 ; Z O O  ! 5 1 9  : 5 5 6  !;S6 ' 3 5 6  ' 5 5 6  i 3 6  '156 

iiH ?i2130 - )  :Y2140 ?Y2319 - )  :Y2128 - )  

5 H 5 6  - \  jN62 $ H a l - )  JN80-8 .. 

:NITS 
'1000 V I E  P I H E  ? I N €  ? I N €  P I N E  P INE P INE ? I N €  :!NE :IN€ 
FSOOUCT i 1 Q  500 500 500 500 530 500 500 500 SO0 500 
!,A?PA 1 4 . 8  24 .8  36.3 1 2 . 1  13.1 1 3 . 1 ' . 1 3 . 1  4 3 . i '  1 3 . 1 ~ ~ - : 3 . 3 ,  
CE K 3.0 3 . 1  3 . 2  3.0 3.1 3 . 2  3 . 2  3 . 2  3 . 4  3 . 2  

CHEW USAGE 
Cll LWT 44 !6 44  5 6  64 66 5 2  64 58  5 2  
C I O I  L B l T  39 32 39 50 57 59 5s 48 59 $ 5  

'IaOH tau 40 40 48 14 50 so 60 60 60 60 
OXYGEN ! U T  0 0 0 0 0 0 i) 0 0 0 

YaOCl L U T  r 2  12  12 12  : 2  I 2  I ?  12  ; 2  1 2  
YaOH .air o 0 2 5 i s 0 0 0 0 

C IOJ  :a11 19 I9 19 19 19 '9 19 19 19 19 
HaOH tali 4 . 1  4.1 4.1 4 . 1  1.1 4.1 4.1 4.1 4 . 1  4.1 

HAOCl L B l T  2.0 2.0 2.0 2 .0  2 . 0  2 .0  2 . 0  2 . 0  2.0 2 . 0  
NlOH i n i T 2 . o  2 .0  2.0 3 .8  3 . 2  2.8 2 .8  3.2 2.8 2 .8  

Oc STOCK F I32 Ill I31 132 133 I33  131 I33 131 I34 
Eo WIXER F 179 180 119 167 168 168, 169 168 168 169  
HI MIXER F 159  151 159 160 158 1st 158 158 158 158 
D UPFLOY F I10 I70 I11 114 170 I14 172 110 I14 111 
HI MIXR F 125 125 125  125 121 128 I21 127 126 121 

OH LEVEL 
EO 10.3 10.1 10.4 10.4 3 . 8  10.1 10.1 3.8 10.1 10.1 
Ht 9.5 9.1 9.1 9.5 9.1 9.4 1.1 9.7 9.4 3.1 
Q 3.0 3.0 3.0 3.0  1.0 3.0 3.0 3.0 3.0 3.0 
HI 9.1 9.1 9.0 8.5 9 . 8 .  9.8 9.6 9.8 9.8 9.1 

SCRUBBER. C I I  SCRUBBER. C l O I  
TYPE - COLUWW TYPE - COLUYll 
SRB WED - TELLERETTES SRB WED - TELLERETTES 
GAS FLOW 4000 SCFR GAS FLOU 4000 SCFW 

OP 3.5 INCHES B O  DP 3.5 INCHES Hi0 
tIa F L O ~  5.0 GPW 5s c i u s i I c  LIP FLOI I GPW MITE LIouon 

RETENTION TIMES. # I N  550 110 
NOTES: 1.0 BLEACHING SEQUENCE - CHLORINE YITH CLORINE DIOXIDE.  DC 30 

CAUSTIC SODA I OXYGEN. E O  80 
1st SODIUW HYPOCHLORITE. HI 50  
CHLORINE D I O X I D E .  0 220 
2nd SODIUW HYPOCHLORITE. Hi 120 

2.0 C l 0 1  SUSSIT ITUTIOY WAINTAINED A T  708 
3.0 ALL VALUES ONE HOUR READINGS FROM OPERATIONS LOG 
1.0 PROOUClIrJN IS I N  OVEM ORY UHfiLEACHED SHORT TONS 
5.0 C l 0 1  IS AS C l o t  USAGE 

Hats: See Aooendir D f a r  U n i t  Procesc Deccr lo t ion  
14.4 - 2 
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SECTION 15 

COMBINED C102 SCRUBBER VENT 

(SP-BPSCSV) 

Section 15.1 Emission Test Results - VOC 

Section 15.2 Emission Test Results - Miscellaneous 

Section 15.3 Quality Control Results 

Section 15.4 Process Operating Data 
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SECTION 15 
COMBINED C102 SCRUBBER VENT 

(SP-BPSCSV) 

The Combined C102 Scrubber Vent was tested on two different days. The source was 
sampled for volatile organic compounds by Methods Z A  and 18. Chloroform and hydrogen 
chloride samples were collected. 

Total Hvdrocarbolu 

Figures 15.1 and 15.2 present the THC mnds for the test periods on 6D/92 and 6/8/92. 
respectively. One the f m  day, the total hydrocarbon concentrations ranged from 45 to 66 ppm 
with a decrease in concentration at 1357 to 38 ppm. On the second day, they varied from 55 
to 86 ppm. 

Volatile Oman k Communda ( Ml8l 

Table 15.1 summarizes the results for the Method 18 target compounds, and 
Section 15.1 is a tabulation of the data. Methanol and chloroform were detected by the 
Method 18 ana lp~s .  Unknowns were present before methanol at -1 ppm as carbon. The 
volumetric flow was measured during sampling with a pitot tube. 

Miscellaneous Parameters 

Table 15.2 summarizes the results of testing for hydrogen chloride and chlorofom. 
Section 15.2 tabulates the results for each compound. Chloroform results (lbhu) were 1 1/2 
times more than Method 18 results for the two day period. Hydrogen chloride was detected 
on day 1 ( ~ 0 . 1  l b h ) .  

VOC Oualitv Control Resulb 

The VOC quality control data arc tabulated in Section 15.3. An explanation of the data 
is included in the section. Quality control results for other parameters arc included with the 
data summary m the section referenced. 

Process DescriDtion and Owra tinn Conditiom 

Section 15.4 includes the process operating data as recorded and provided by miU 
personnel. 

15 - 1 
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TABLE 15.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA 
So~raCOdc: SP-BPSCSV 

S-: cornbind a02 *&I vem 
TwtDates: 6/1/92 6/8/92 

FIN. PN2138 Cnu: CNZ139 EPN SN8 I 
MAX - hfIN MEAN - DL 
Volllmetrle plow Data 

0.1 
0.1 
0.1 
0.1 

MmemY1- 0. I 

Medwwl 0.1 
ND ND ND 0.1 

Method 18 Dah I b k  

ND ND ND 
ND ND ND 
ND ND ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0. I 
0. I 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0. I 
0.1 
0. I 
0.1 

ND ND ND 0.1 

0. I 
ND ND ND 0.1 

.... 

Smn of Canpocmds m C, Ibm 0.7 0 1  

15 - 4 



TABLE 15.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADENA 
SO- Code: SP-BPSCSV 
F N  PNZ138 EPN: SN81 

Stack Temperaane. O F  Y Volumchlc Flow Rate. x 16 Dsm 

15 - 5 
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EMISSION TEST RESULTS - VOC 
FIN: PN2138 Mill: SIMPSON - PASADENA Source: Combined ClO2 Scrubber Vent 

SouMcOdS: SP-BPSCSV Dnts: 6/7/92 EPN: SN8 1 CIN: CN2139 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
binning T ~ n c  1334 1434 1534 - - 
Flow Data 

Stack Temperohlrs. "F 
Moisturs Contmt, 46 
Oxygen Concatration, 46 
Carbon Dioxide Concatration, 46 
VolUmtric Flow Rate, x10-3 ACFM 

I24 
9.0 

20.8 
0.0 
5.6 

124 
9.0 

20.8 
0.0 
5.6 

Volumetric Flow Rate, x10-3 DSCFM 4.6 4.6 
Process Operating Conditions 

production Rote, ADT pulphr 20.8 2Q.8 20.8 20.8 
Method 16 Data 

Hydrogen Wide 
Cwcmtmtion, ppmvd 
Emission Rate. Ibhr 

Concmtmtion, ppmvd 
Emission Rate, lbhr 

Concatration, ppmvd 
Emission Rate. lbhr 

Concatration, ppmvd 
Emission Rote, lbhr 

Concatration. ppmvd 
Emission Rate. Ibhr 

Methyl mercaptan 

Dimethyl d l d e  

Carbon didfkle 

Dimethyl disullide 

Method 18 Data 
Me(han0l 

CMlCeotmtion. ppmvd 
Emission Rate. Ibhr 

Concatration. ppmvd 
Emissiw Rate. lwhr 

Methyl mennptao 

E M  

50.4 
1.2 

71.1 77.4 66.3 
1.6 1.8 1.5 

0.5 * * 0.5 * Concatration. ppmvd 
Emission Rate. Ibhr 0.1 * 0.1 * 0.1 * 0.1 

AeeblK 
Concatration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate, lbhr 0.1 * 0.1 * 0.1 * 0.1 

Concatdon, ppmvd 0.5 * 0.5 0.5 0.5 * 
Emission Rate, Ibhr 0.1 0.1 0.1 * 0.1 

2-Roppnd 

Le- 

Rpol of I6 EIBPSCSV.XLS 9112192 
1 5 . 1  - 1 

Ozm a nmm v d w  wro hu th.n Iho dc(action limit. 



EMISSION TEST RESULTS - VOC I 
CIN: cN21, I 

Mill: SlMPSON - PASADENA Source: Combined C102 Scrubber Vent FIN: PN2138 
source code: SP-BPSCSV Date: 6/7/92 EPN: SN81 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

ConceatrPtion. ppmvd 
Emission Rate, I b h  

Conceatmtion, ppmvd 
Emission Rate, I b h  

Bmmndiehlommethaae 
Cooceotnition. ppmvd 
Emission Rate, l b k  

Conceatration. ppmvd 
Emission Rate, l b h  

Conceatmtion. ppmvd 
Emission Rate. I b h  

Conatration, ppmvd 
Emission Rate. I b h  

Cooceatration. ppmvd 
Emission Rate. I b h  

Conceatration. ppmvd 
Emission Rate. I b h  

Conceatration. ppmvd 
Emission Rata. l b k  

Z-Butano~  

Chlorofonn 

BeMen 

Dimethyl disulfide 

Toluene 

Ethyl benaeae 

m-, P X Y ~  

0-Xylem 

ClrmenC 

dpb-pinoru 
coacmtnlion, pplnvd 
Emission Rata, lwhr 

Conceatntioa, ppmvd 
Emission Rata, I b h  

Conceatration, ppmvd 
Emission Rata. I b h  

W-KnOrU 

J-cPRnc 

0.5 * 
0.1 * 

14.4 
1.2 

0.5 * 
0.1 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

22.4 
1.9 

0.5 * 
0.1 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

0.5 * 
0.1 * 

21.0 
1.8 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 

0.5 
0.1 * 

19.3 
1.6 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 

0.5 .. 

r Emission Rata; i b h  0.1 * 0.1 0.1 * 0.1 

* ~ a m o n v d w a v o r . b a I h . n m o ~ t i o o l i i  15.1 - 2 Fxp 3 of 16 EIBPSCSV.XLS 9/22/02 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA SOUM: Gmbmed ClOZ sflubber V a t  FIN: PN2138 
Sourcr,code: SP-BPSCSV Date: 6l7492 EPN: SN81 CIN: CN2139 

Run I Run 2 Run 3 Avenge 

H y m e n  
hceatntion, ppmvd 0.5 * 0.5 0.5 * 0.5 
Emission Rote, I b k  0.1 * 0.1 * 0.1 * 0.1 * 

KmmmCacbOn 

UnkammsrcCarbon 
Coacsoustioa, ppmvd 56.4 81.8 81.3 73.2 

Coacsoustion, ppmvd 1.1  1.8 1.6 1.5 
Sun M18 ps Carbon. l b b  0.5 0.7 0.7 0.6 
UnLmna Campounds % of Total 1.9% 2.1% 2.0% 2.0% 

Method S A  Data 
Total Eymwnrbom 

coacaotnrioa, ppmvd as C 59.3 62.6 62.6 61.5 
Emission Rate. - l b h  as C 0.5 0.5 0.5 0.5 

COMMENTS 

M18 run 3 for 6/8/92 W.I rejected due lo double injection. 

15.1 - 3 
Om a mno vduw w m  *u tb.Il the detection limit. Page 4 of 16 EIBPSCSV.XLS 9/22/92 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Combined Cl02 Scrubber Vent FIN: PN2138 
sourn a e :  SP-BPSCSV Date: 6/8/92 EPN: SN8l CIN: CN2139 - 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1656 1756 I856 
Flow Data 

Stack Tempsnhm, "F 
Moistura Conteot, % 

Cabon Dioxide Comeatration, 96 
Volumetric Flow Rate, x10-3 ACFM 

oxygen coocmtntion. m 

125 
13.3 
20.8 
0.0 
5.4 

Volumetric Flow Rate, x10-3 DSCFM 4.2 4.2 
Process Operating Conditions 

Method 16 Data 
Prcduftim Rate, ADT pulphr 20.8 20.8 20.8 20.8 

Hydrogen sulci& 
Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate, lbhr 

CmceaMion, ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concatration, ppmvd 
Emission Rate, Ibhr 

Methyl mereaptno 

Dimethyl sulfide 

Carboa disulfide 

Dimetbyl disulfide 

Method 18 Data 
Methaml 

Concentration, ppmvd 92.4 
Emission Rate. Ibhr I .9 

90.9 
1.9 

93.9 
2.0 

125 
13.3 
20.8 
0.0 
5.4 

I 
I 
I 
P 
I 
I 
I 
1, 
d 
I 
1 
I 
.I 

Metby1 wrcsptpll 
Concantration. ppmvd 
Emission Rate, lwhr 

concsnlntioa, ppmvd 0.6 * 0.6 
Emission Rate, Ibhr 0.1 * 0.1 * 

Coocsotrstioa. ppmvd 0.6 0.6 * 
Emission Rate, lblhr 0.1 * 0.1 

Coocsotration, ppmvd 0.6 * 0.6 
Emission Rate, Ibhr 0.1 0.1 * 

Ethnml 

o.6 0.1 * * I 
0.1 OXi * * I 

Aatoac  

2-Roppml 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Souros: C o m b d  ClOZ Sc- V a t  FIN: PN2138 
souMcods: SP-BPSCSV Dsts: 6/8/92 EPN SN81 CIN: CN2139 

Run 1 Run 2 Run 3 Average 

Dimethyl dti& 
&ncentration. ppmvd 
Emission Rate, l b 5  

&oomtrption. ppmvd 
Emission Rate, I b 5  

coacszltration, ppmvd 
Emission Rate, I b 5  

Carsotration. ppmvd 
Emission Rate. I b 5  

Bromndirhlommetban 
Carsotration, ppmvd 
Emission Rate, I b 5  

Coaceatntion, ppmvd 
Emission Rate. I b 5  

Conceutrption, ppmvd 
Emission Rate, I b 5  

Coaceatration, ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rate, I b 5  

Conmtration, ppmvd 
Emission Rate, I b 5  

Conceutration, ppmvd 
Emission Rate, I b k  

Coaceatration. ppmvd 
Emission Rate. lbmt 

Cooomtrotion. ppmvd 
Emission Rate, l b 5  

Coacsatrotion, ppmvd 
Emission Rate, l b 5  

Terpe~esWmpdkO 
Concentration, ppmvd 

Z - B ~ t n m n ~  

ChlorocMm 

BelKale 

Dimetbyl &NI& 

Tolueae 

Ethyl bm7.m~ 

m-, pxylene 

*Xylene 

CUItlm 

dphp-pinar 

beta-plnen 

3-carme 

0.6 * 
0.1 

14.0 
1.1 

0.6 * 
0.1 * 
1.2 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 
0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 * 

0.6 * 
0.1 

13.7 
1.1 

0.6 * 
0.1 

1.2 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 

0.6 * 
0.1 

13.8 
1.1 

0.6 
0.1 * 

1.2 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 

0.6 
Emission W, ibhr 0.1 0.1 0.1 

Pap 7 of 16 EIBPSCSV.XLS 9122192 



EMISSION TEST RESULTS - VOC I 
- CIN: CN2139 I 

PCYm- I 
O’I P 

0.796 d 

MdI: SIMPSON - PASADENA Source: Combined C102 Scrubber V a t  FIN: PN2138 
sourn w: SP-BPSCSV Date: 6/8/92 EPN: SN81 

Run 1 Run 2 Run 3 Average 

Concentmtion. ppmvd 0.6 * 0.6 * 0.6 
Emssion Rate. I b h  0.1 * 0.1 * 

Concentration. ppmvd 83.3 87.0 85.1 
K n o w  ps Carbon 

UnlrmwnSpsC&lOt# 

Sum Ml8 as Carbon, lblhr 0.7 0.7 0.7 
U n k m m  Compoundr 46 of Total 0.0% 1.3% 

Total Eydrornrbom 

Concentration, ppmvd 0.0 1.2 0.6 1 
Method 25A Data 

Concentration, ppmvd as C 71.5 77.3 84.2 17.1 
Emission Rate, I b h  as C 0.6 0.6 0.7 0.6 I 

COMMENTS 

M18 run 3 for 6/8/92 w u  rejected due to double injection. I 

I 
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Section 15.2 Emission Test Results - Mlscellaneow 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA source: c o m b i  Cloz scnrbbu vat FIN: PN2138 
S M l r c S a  SP-BPSCSV Dste: 6/1/92 EPN SN8l CIN: CN2139 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Dab 
r k g i m i q  Time 1414 

Stack Tempsnaus, O F  124 I24 
MoistureGm1~~1, % 9.0 9.0 
oxypa coaccatntion. % 20.8 20.8 
c.rb00 Dioxide Cmceatration. % 0.0 0.0 
VolumSrric Flow Rata, ~ 1 0 . 3  ACFM 5.6 5.6 
VolumSrric Flow Rata. x10-3 DSCFM 4.6 4.6 

Process Operating Cooditiom 
ProduCtion Rate, ADT plplhr 20.8 20.8 

MisceUaneouspprameters 
Cblomcolm (Adsorptioa Tube) 

Cmxatration. ppmvd 
Emission Rata. I b k  

Cooccotntion, ppmvd 
Emission Rate. lblhr 

Hydrogen chloride 

39.9 
3.4 

1.3 
0.1 * 

39.9 
3.4 

1.3 
0.1 * 

Om a m  vainn yon b..thnmC dueclioo l i d .  15.2 - 1 Rpo 2 of 8 0IBPscsv.xLs 9/17/92 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: combined c102 !jcnrbber Vent FIN: PN2138 

SP-BPSCSV Date: 6/8/92 EPN: SNBl CIN: CN2139 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Stsck Tempenture. "F 
Moisturs Conkat. % 

Cdmo Dioxide Concatration, % 
Volumstric Flow m. x10-3 ACFM 

oxygal ccncmtntion, % 

125 
. 13.3 

20.8 
0.0 
5.4 

I 2 5  
13.3 
20.8 
0.0 
5.4 

Volumtaic F l w  Rate, a 1 0 3  DSCFM 4.1 4.2 
Rwcess operating COOditiO~ 

Roductioa R.ts, ADT pulphr 20.8 20.0 

Chlorotorm ( A b r p t i o o  Tube) 
Miscellaneous Parameters 

Concatration, ppmvd 9.2 9.2 
Emission R.ts, lbhr 0.7 0.7 

Concmtration. ppmvd 0.5 * 0.5 * 
Emission W. I b k  0.1 * 0.1 

Hydmgmehloride 

I 
I 
I 
P 
I 
I 
I 
I 
I 
I 
I 
0 

I 

1 5 . 2  - 2 Rga4ol8 0IBpsCsV.XIS 9/17/92 
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Section 15.3 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control resuits summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration emr, sampic line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur com- by EPA Method 16. total 
hydrocarbons by EPA Mahod 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarised in tabular form on the following pages. 

M25A 

Calibran ‘oq was performed using celtified propane concumxiom (reported as mettume) 
in nitrogen. The calculated calibration m e  was then used to recalculate the concentration of 
each standard. me percent emr is the percent of span for the analyzer. me comlstion 
coefficient is presaned even though it is somewhat meaningless with so few data points. 

A lme sm& was perfomed by innoducing pxupane in nitrogen from a Tedlar bag at the 
probe tip and then dirrctly to the analyzer. The ratio of the two measured concentrariona is 
prrsaned as a pacan recovery. zefo grade nitrogen was also pulled from the probe t* through 
the entire sampling syscuns to the analyzer to demonsuatc the cleanliness as a nitrogen blank. 

Volatile Omuw Commoda bv M18 

The was verified by auaiyzing a check standard contaiaing a number of 
compounds. l’hc pacait recovery was calculated based on the thconrical concentration. The 
retention times of the compaunds were verified from the check starsdard. 

A line study was performed by introducing rnahanol in air fmm a Tedlar bag at the probe 
tip and then directly to them. Theratio of the two measuredconrrnwaions is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
the, and the absena of peaka w ~ 9  used to demonsaate a iine blank. 

Total Reduced Snllhr bv M16 

A calibration cu rq  was prepared from three standards generated from gravimeaicdy 
cenified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A h e  stu& was performed by introducing hydrogen sulfide in air from a T d a r  bag at 
the probe tip and then dirrctly to the GC. The rario of the two measured concentratiom is 
presented as the pacan recovery. 



QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-BPSCSV 

BEFORE 
AFTER 

, 

DATE 6/7/92 DATE 6/7/92 
INST LINE %REC INST LINE %REC 

377 342 91 36 372 374 101% 
356 338 95% 373 355 95% 

1. CALIBRATION 

BEFORE 
AFTER 

ppm 

0 
90 

149 
375 

DATE 6/7/92 DATE 6/7/92 
INST LINE INST LINE 

1 0 1 0 
0 0 0 0 

C. 
~ 

2. PROPANE LINE RECOVERY 

4 
0 

w92 
%REC 

-3 -0.3% 
94 104.4% 86 95.6% 
155 104.0% 159 106.7% 

,c 

3. LINE BLANK 

A:\SP-SCSV.XLS 
15.3 - 2 
Page 3 Printed on 8/18/92 1 :26 PM 
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ANALYTE 

ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
cumene 
alpha-pinene 
beta-pinene 
3-carene 
p-cymene 

QUALITY CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE SP-BPSCSV 

THEOR DATE 6/7/92 THEOR DATE 6 H 9 2  
ppm ppm %REC ppm ppm %REC 

55.64 43.79 78.70% 55.64 37.53 67.45% 
44.47 37.36 84.00% 44.47 38.09 85.65% 
42.65 38.53 90.34% 42.65 37.10 86.99% 

9.78 8.55 87.41% 9.78 8.78 .89.81% 
36.54 29.41 80.48% 36.54 34.91 95.55% 
20.08 18.09 90.08% .20.08 18.74 93.30% 
36.26 31.84 87.80% 36.26 32.31 89.10% 
30.73 28.29 92.07% 30.73 28.98 94.31% 
26.67 24.57 92.13% 26.67 25.13 94.25% 
53.27 49.60 93.11% 53.27 50.58 94.95% 
26.76 24.56 91.80% 26.76 25.06 93.65% 
23.47 21.93 93.41% 23.47 22.40 95.45% 
20.49 19.59 95.60% 20.49 20.01 97.64% 
20.59 19.70 95.69% 20.59 20.32 98.68% 
20.61 19.44 94.29% 20.61 19.89 96.47% 
20.92 19.33 92.37% 20.92 19.79 94.59% 

BEFORE RUN 
AFTER RUN 

THEOR THEOR 
89.7 84.7 94.4% 89.7 87.2 97.3% 
89.7 88.3 98.4% 89.7 86.8 96.7% 

BEFORE RUN 
AFTER RUN 

THEOR THEOR 
85.0 92.4 87.0 108.2 106.6 98.6% 

103.9 104.4 108.5 105.1 84.6 80.5% 

15.3 -3  
A:\SP-SCSV.XLS Page 1 Printed on 811 8/92 1 :26 PM 

BEFORE RUN F6A4014 
AFTER RUN F7A4007 

F8A4010 
F8A4017 
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Section 15.4 Recess Operatine Data 
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3OURCE: ?!ME BLEACH PLANT *e'. . :: 11;. ..HPSOH i l P E R  

DATE 8/01 -! 6/01 - '  
:!HE 0900 1000 1100 0900 :OD0 : i o 0  1334 1 b 3 4  ! 5 3 b  1134 1434 '534 !a41 1341 

SOURCE BPSSHY -) BPSSHS -) BPSCCS -)  BPSCSV -) BPSFHT -. 
E M  SY83 - >  SN64 - ?  SNBO -) 51161 -:I SN59 - I  

F I R  PN2l41 - )  PN21b2 -) ~ ~ 2 1 2 6 - 2 1 2 i - 2 1 2 ~  - >  ~ ~ ~ 1 1 ~ - z i i i - 2 1 3 a  - )  ~ ~ 2 1 1 3  - )  

UHITS 
to00 PINE PINE PINE PINE PINE J!NE PINE PINE PINE PINE PINE PINE PINE PIHE 
PRODUCT T I0  500 500 500 500 500 500 500 500 500 500 500 500 500 500 
KAPPA 31.9 11.8 33.1 11.9 11.8 13.1 33.1 3 1 . 2  3b.l 33.7 3 1 . 2  35.1 16.6 40.8 
CE K 1.1 3.1 3 . b  3.1 2.1 3.4 3 . b  1.5 3.3 3 . b  3.5 3 . 3  3.1 1.1 

CHEW USAGE 
Clr L B / T  I b  10 , 10 14 IO 10 5b 66 10 10 66 10 7 2  16 
ClOr L B I T  66 62 62 66 62 ' 112 b8 59 62 62 59 62 6 b  ai 

nm LB/T 44 4 b  41 44 44 b 4  40 (0 44 (0 40 44 52 52 
OXYBEN L B l T  0 0 0 0 0 0 0 0 0 0 0 O 0 0 

NtOCl  LB/T 13 13 13 :3 13 13 13 i 3  13 I2 1 2  I2 I 2  12 
WtOH LB/T . e  .a . 8  . B  .a .a 0 0 0 0 6 0 0 0 

CIOr L B l T  19 19 19 19 19 19 19 19 19 19 19 I9 19 19 
NIOH LB/T 

NAOCI LB/T 1 3 3 3 3 3 3 3 3 1 3 3 3 3 
NtOH L B I l 2 . 0  2.0 2.0 2.0 2.0 2.0 1.2 1.2 1.4 1 . 2  1.2 1.1 3.2 3.2 

Oc STOCli F 124 123 122 124 121 122 131 131 131 131 131 131 I11 I31 
Eo MIXER F 158 15b 161 1511 154 161 165 164 166 165 16b 166 165 160 
HI MIXER F I46 158 I10 lb6 158 160 15b  153 159 154 153 159 1 6 1  162 
0 UPFLOW F 159 152  158 159 152 156 I51 112 111 151 112 111 112 110 
HI WlXR F 100 99 100 100 99 100 116 , 1 1 1  iia 116 iii lie 123 124 

OH LEVEL 
€0 10.0 10.0 10.0 10.0 10.0 10.00 10.5 10 .b  10.0 10.5 10.4 10.0 10.2 1 0 . 2  

0 1.0 3.0 1.0 3.0 1.0 3.0 1.0 3.0 3.0 3.0 1.0 3.0 3.0 1.0 
HI 9.6 9.8 9-a 9.8 9 . 1 ,  9.6 9 , ~  9.8 9.1 9.6 10.4 3.0 10.3 9.60 

HI 9.5 9.8 9.5 9 . 5  9.6 9.5 9 .5  9.8 9.4 9 .5  9.8 9.4 9.1 3.1 

SCRUBBER. Clr SCRUBBER. C l01  
TYPE - COLUM 
SRB ME0 - TELLERETTES 

TYPE - COLUNN 
SRB REO - TELLERETTES 
6AS FLOY 4000 SCFW GAS !taw ma SCFW 
LIP FLOY 5 GPW 51 CAUBTIC tia FLOW 1 GPW WHITE LIPUOR 
OP 3.5 IH HrO OP 3.5 IN HrO 

RETENTION TIMES. WIN 1 550 T / D  
NOTES: 1.0 BLEACHIN6 SEQUENCE - CHLORINE Y ITH CLORINE OIOXIOE. OC 30 

CAUSTIC SODA L OXY6EN. Eo 80 
llt SODIUW HYWCHLORITE. Ht 50 
CHLORINE OIOXIOE. 0 220 
2nd SODIUM HYPOCHLORITE. HI 120 

2.0 E101 SUBSITITUTION WAINTAINEO A T  101 
3.0 ALL VALUES ONE HWR READINGS FROM OPERATIONS LO6 
4.0 PROOUCTIOY IS I N  OVEN DRY UNBLEACHED SHORT TOYS 
5.0 ClOr AS CIOI USAGE 

Not) :  Set Aootndii  0 fo r  U n i t  P r o c i a i  O t a c r i o t i o n  

1 5 . 4  - 1 

!Ob1 

W E  
500 
10.5 
1.1 

61 
51 

12 
0 

:0 
0 

19 

3 
3.2 

I28 

161 
112 
126 

isa 

10.1 

3.0 
9.1 

9.9 

- 



4i;L; I:V?ECN P A X R  

::TE 6 /08  -: 
:;gE : l o o  1100 :loo 

30URCE BPS€TV -1  

; iN .:!I2130 -) 

i ? N  i N 5 6  -! 

UNITS 
YO30 P i N E  i i N E  ? I N E  
FROOUCT 7 1 0  500 500 500 
!APPA 24.8 24.8 3 . 3  
CE K 3.0 3.1 3 . 2  

CHEW USAGE 
C l l  L B l T  44 36 44 
C I O I  L B l T  39 32 39 

NaOH tnii 40 40 48 
OXYGEN o 0 0 

YdOCl tn/T 1 2  1 2  12  
YaOH L B l T  0 0 5 

C l O l  L B l T  19 19 19 
NaON LB/T 4;I 4.1 4. 1 

NAOCl L B l T  2.0 2.0 2.0 
NaOH L B l T  2.0 2.0 2 . 0  

Oc STOCK 
EO n m  
HI n m  
0 UPFLOM 
H t  Y I X R  

OH LEVEL 
EO 
HI 
D 
HI 

F 132 131 I 33  
F 119 180 I19 
F 159 151 159 
F 110 110 I l l  
F 125 125 121 

10.3 1 0 . 3  10.4 
9.5 9.1 9.1 
3.0 3.0 3.0 
9.1 3.1 9.0 

' IN€ P INE P I N E  P i N E  
io0 so0 so0 so0 
3 2 . 1  13.1 13.1 43.1 
1.0 3.1 3 . 2  3.2 

58 64 66 6 2  
50 51  59 55 

I 4  60 60 60 
0 0 0 0 

1 2  I2 12  ! 2  
0 5 5 0 

13 19 19 19 
4.1 1.1 4.1 4.1 

2.0 2.0 2.0 2.0 
3.6 3 . 2  2.8 2.8 

132 133 133 134 
167 1 6 8  1118 169 
160 158 158' I58 
I14 110 114 112 
125 121 I28 121 

10.1 3.8 10.1 10.1 
9.5  9.1 9.4 9.1 
3.0 1.0 3.0 3.0 
8 . 5  3.8 ~ 9.8 9.6 

?IN! ? I N €  
so0 500 
13.1 13.1 

3.2 3.4 

6 4  66 
48 59 

B O  60 
0 0 

12  12  
0 0 

19 19 
4 ,  I 4.1 

2.0 2.0 
3.2 2.8 

133 133 
I68 168 
158 158 
110 I14 
I21 126 

3.8 10.1 
9.1 9.4 
1.0 3.0 
9 . 8  9.8 

: 356 

.?!NE 
500 
33.9 

3.2 

6 2  
55  

BO 
0 

1 2  
0 

19 
&, 1 

2.0  
2.8 

134 
169 
158 
Ill 
121 

10.1 
9.1 
3.0 
9.6 

SCRUBBER. C ~ I  SCRUBBER. e101 
TYPE - COLUMN TYPE - C O L U M  
SRB NED - TELLERETTES SRB - TELLERETTES 
GAS FLOW 4000 SCFR GAS FLOY 4000 S C F I  
L I Q  FLOW 5.0 6 P I  51 CAUSTIC LIP FLOT 1 6W MHITE LIQUOR 
DP 3.5 INCHES Hi0 OP 3.5 I i lCHES HrO 

RETENTION Tim.  IN 4 550 T:D 
NOTES: 1.0 BLEACHING SEQUENCE - CHLORINE MlTH CLORINE DIOXIDE,  DC 30 

CAUSTIC SODA L OXYGEN. Eo 80 
1st SODIUM HYWCHLORITE.  HI 50 
CHLORINE OIOXIDE. D 220 
2nd SODIUM HYPOCHLORITE. HI 120 

2.0 ClO? SUBSIlITUlIOW ~AI~lAIWfD A T  TOS 
1.0 ALL VALUES ONE HOUR READINGS FROM OPERATIONS LOG 

5 . 0  C101 I S  AS C l O i  USAGE 
4.0 P n o o u c T I o n  1s IN OVEN DRY UNBLEACHED SHORT TONS 

Note: See Aooendix 0 for  U n i t  Proces8 O~tcr~otion 
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SECTION 16 

SECOND NaOCl TOWER VENT 

’ (SP-BPSSHT) 

Section 16.1 Emission Test Results - VOC 

Section 16.2 Emission Test Results - Miscellaneous 

Section 16.3 Quality Control Results 

Section 16.4 Process Operating Data 
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SECTION 16 
SECOND NaOCl TOWER VENT 

(SP-BPSSHT) 

The Second NaOCl Tower Vent was telned on OM day. The source wa.9 sampled for 
volatile organic compounds using Methods Z A  and 18. Chlorofom and hydrogen chloride 
samples wen colleaed. 

T 

Pigun 16.1 presents the THC trend for the test period on 6/8/92. Total hydrocarbon 
conccntrnriona exhibited a downward vend from 47 to 28 ppm. 

Volatile O m  nic Cornmuads (M 181 

Table 16.1 summarires the results for the Method 18 target compounds, and 
Section 16.1 is a tabulation of the data Methanol and chloroform were detected by the 
Method 18 analyses. ‘ibe volumetric flow was mc89uTed during sampling with a pitot tube. 

Table 16.2 summarizes the results of testing for hydmgen chloride and chloroform. 
Section 16.2 tabulates the results for each compound. Chloroform was detected. 

VOC OuPlitv C o n t r m  

The VOC quality comrol data ut tabulated in Section 16.3. An explanation of the data 
is included in the section. Quality control mults for other parameters arc included with the 
data summary in the section nfemced. 

Process D c s a i ~ t k n  and ODCraUnn C onditionq 

Section 16.4 includes the pr0ce.w operating data as recorded and provided by miU 
personnel. 

16- 1 
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TABLE 16.1 SUMMARY OF VOC RESULTS 

Milk SlMpSON - PASADENA SoUrrr: Second NaOa Tower Ven 
Sourcecode: SPBPSSHT TmDam: 6/8/92 
'IN: PN2140 CIN: NA m: SN62 - ~ - DL 
Volamcb* Flow Data 

. . .  . . . . .  

Method 16 D.1.r I b k  
HymOgen wlfldc 0.1 
Melbyl mercaptal 0.1 
Dimelbyl sJl6ds 0.1 
cdnnldisulws 0. I 
D k l b y l  dbulflds 0. I 

Me- 0. I 
Ethpnol 0. I 
AUtOOe ND ND ND 0.1 
Z-ROpmol ND ND ND 0.1 
2-BuPnaa 0. I 
Qlorofolm 0.1 
Bermcns ND ND ND 0.1 

Method 18 Dat4 0lbr 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 0.1 
ND 0.1 
ND 0.1 
ND 0.1 
ND 0.1 
ND 0.1 
ND 0. I 
ND 0. I 
ND 0.1 
ND 0.1 

P- , ND ND ND 0.1 
Method 1 6 p k M I I b d  MData 

ND ND ND 0.1 
ND ND ND 0.1 

sum of coqoanda n c. nvhr 41  4.l 0.l 0.1 

ND-Nu D*Med 
DGDctcaimLlm& 

16 - 3 



I 
I TABLE 16.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADWA S o w :  S a d  NaOCl Tower Vea 
soun*codc: SP-BPSSKT TutDam: 6lB19t 
FDE PN2140 EPN: SN62 (31N: NA 

I 
I 

I Hydrogal Chlozids ND 0. I 

ND-NaDehcaed 
I 

DL - Dtrcrim Lhnit I 
I 
I 
I 
I 
I, 
I 
I 
I 
I 
I I lN 16 - 4 
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Section 16.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: SlMPSON - PASADENA Source: Sscond NaOCl Tower Vmt FIN: PN2140 
S o w  &de: SP-BPSSHT Doce: 6/8/92 EPN: SN62 CIN: NA 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Time IS19 

Flow Data 
Stack Tempnhvc, "F I12 112 
Moisture Contat. % 9.2 9.2 
oxygca Conceatrption, % 20.8 20.8 
Carbon Dioxide Conceatration. 96 0.0 0.0 
VolUrmric Flow Rate, ~10.3 ACFM 0.2 0.2 
VolUrmric Flow Rate. ~10.3 DSCFhi 0.2 0.2 

Production Rate, ADT pulphr 20.8 20.8 
Process Operating Conditions 

Method 16 Data 
Hydrogen sulfide 

Conceawion, ppmvd 
Emission Rate, Ibhr 

Conceatntion, ppmvd 
Emission Rate, Ibhr 

CoocuItrption, ppmvd 
Emission Rate, lbhr  

Cmcmtration. ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate. lbhr 

Methyl mercaptan 

Dimethyl mde 

carboll ~ l d e  

Dimethyl d isNIde  

Method 18 Data 
Methand 

Conceawion, ppmvd 
Emission Rate, Ibhr 

Co~cu~trption, ppmvd 
Emission Rate, I b h  

CoocuItrPtioa, ppmvd 0.6 0.6 * 

Methyl mgeaptan 

Ethnml 

Emission Rata, Ibhr 0.1 0.1 
A&U? 

Conceatrptioa, ppmvd 0.6 * 0.6 
Emission Rate, Ibhr 0.1 0.1 * 

2-Roppad 
CoocuItration, ppmvd 0.6 * 0.6 
Emission Rate, Ibhr 0.1 0.1 

16.7 
0.1 * 

16.7 
0.1 * 

o m a ~  vahw rem k u h  Ibc drtcslioa limil. 16.1 - 1 Pap0 2 of 16 EIBPSSHT.XLS 9/21W 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Second NaOCl Tower V a t  FIN: PN2140 
so"= code: SP-BPSSHT Date: 6/8/92 EPN SN62 CIN NA 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate, lbhr  

Comxatmtion, ppmvd 
Emission Rote. Ibhr 

Concatration. ppmvd 
Emission Rots. Ibhr 

Bmnodichlomethan 
Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rote, lbhr 

Concentration, ppmvd 
Emission Rots, Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, lbhr  

Concentration, ppmvd 
Emission Rots, lbhr 

Concentmtion. ppmvd 
Emission Rote. Ibhr 

concmtrstioa. ppmvd 
Emission Rate, Ibhr 

~ t r a t i o o ,  ppmvd 
Emission Rots. Ibhr 

2-Butanone 

Chlorocorm 

Bennene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

rn-, p-Xylen 

*Xylene 

CUIllfSll? 

8 I p h s - W  

W - K -  

3-c- 

TerpeaesWmWW 

0.6 
0.1 * 

58.4 
0.2 

0.6 * 
0.1 * 

1.1 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

58.4 
0.2 

0.6 * 
0.1 * 

1 . 1  * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

Comxabatid, ppmvd 0.6 * 0.6 * 
Emission Rots. lbhr 0.1 * 0.1 * 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Sourcs: &mod NnOCl Tower Vent FIN: PN2140 

Dpte: 6/8/92 EPN SN62 CW: NA 

I 

Run 1 Run 2 Run 3 Average 

Pcm- 
Concentration. ppmvd 0.6 * 0.6 * 

I 
I 
I 

I 

Emission R.te. I b k  0.1 0.1 * 

Cm~~~tnrioa, ppmvd 59.5 59.5 

Coacsntntion, ppmvd 0.0 0.0 
Sum M18 M cubw, Ib/hr 0.1 0.1 
Unknwm G~POUMLS 46 &Total 0.0% 0.0% 

Totnl Hydrombm 

KDownSMcarboll 

U ~ n S c a t ' b O O  

1 Method25AData 

Coacsntration, ppmvd as C 44. I 44. I 
Emission Rote, l b k  p9 C 0.1 * 0.1 * 

I 

I 
I 
I 

I 
I 

omormon V J U W  wmk"  thrn lhe d a c s h  limil. 16.1 - 3 Rpo 4 o f  16 EIBPSSM.XLS 9/21/92 I 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: second NnOCl Tower V a t  FIN: PN2140 
sourcCcads. SP-BPSSHT Dpte: 6/8/92 EPN: SN62 CIN: NA 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Beeinnisr T i w  I525 
Flow Daw 

Stack Tempamturs, "F 
Moisture coatsat. % 
OxygCacJDcacoaaatrplioa. !% 
CubOD Dioxide Gmceabdon, % 
V o l d c  Flow W, x10-3 ACFM 

112 
9.2 

20.8 
0.0 
0.2 

112 
9.2 

20.8 
0.0 
0.2 

VolumstriS Flow W. x10-3 DSCFM 0.2 0.2 

Pmductioa Rate, ADT p l p k  20.8 20.8 
Roegs Operating Conditiom 

24.8 
0.1 

0.5 
0.1 * 

24.8 
0.1 * 

0.5 * 
0.1 * 

00. amDn v b  wem l o r r h  tbo dacctioll Limil. 16.2 - 1 hge Zof8 0IBPSSHT.XLS 9117192 
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QUALlTY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. ?he following paragraphs summarize the normal qualny control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdroearbon (THC) bv MtSA 

Calibration was performed using cenlfied propane concentrations (reported as methane) 
in nitrogen. The calculated calibration c w e  was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line studv was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. ZUO grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to h e  analyzer to demonspate the cleanliness as a nitrogen blank. 

Volatile Organic Conmounds bv M18 

The calibration curve was verified by analyzing a check standard containing a number of 
compounds. 'Ihe percent recovery was calculated based on the theoretical concentration. The 
retaxion times of the compounds wen veri6ed from the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
t h e ,  and the abscmce of peaka was used to demonsaate a line blank. 

Total Rcduecd Sulfur bo M16 

A calibration curve was prepared from three standards generated from gravimettically 
cenified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then dinctly to the GC. The ratio of the two measured concenrrations is 
presented as the percent recovery. 

I : l j u A l u n c  16.3 - 1 
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OUAUTY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-BPSSHT 
a 

BEFORE 
AFTER 

1. CALIBRATION 

THEOR 
ppm 

0 
90 

149 
375 

INST UNE %REC INST LINE %REC 
372 374 101% 
373 356 95% 

IATE 6/8/92llDATE 
pm %REC llpp m %REC 

Y 

-5 -0.5% 
91 101.1% 

156 104.7% 
371 98.9% 

2. PROPANE UNE RECOVERY 

I DATE 6/8/92 I DATE 

3. LINE BLANK 

DATE 6/8/92 DATE 
INST UNE INST LINE 

BEFORE 1 0 
AFTER 0 0 

.. . 

A:\SP-SSHT.XLS 
16.3 - 2 
Page 3 Printad on 8/18/92 4:40 PM 



OUAUM CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE SP-BPSSHT 

BEFORE RUN 
AFTER RUN 

1. CHECK STANDARD 

THEOR WTHEOR n 
106.65 98.6% 
04.571 00.5% 

acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
cumene 
alpha-pinene 
beta-pinene 
3tarene 

DATE 
ppm %REC 

2. PROPANE RESPONSE 

BEFORE RUN 07.2 97.3% 
AFTER RUN 06.0 96.7% 

BMEOR n ATHEOR 

I 

4. UNE BLANK 
[-----FILE REF 1 

BEFORE RUN FBA4010 i 
AFTER RUN F8A4017 I 

Printed on 811 8/92 4:40 PM 
16.3 - 3 
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? I L L :  SIMPSON PAPER 
1. 

3LTE 6/08 - i  
W 1100 I200 

SOURCE BPSETV - )  

F I N  PNZIIO -) 

EPN SN56 -) 

UNITS 
vooo P INE P I N E  
PRODUCT T I 0  500 500 
W P A  24.8 24.8 
CE K 3.0 3.1 

CHEM USAGE 
C I I  LB lT  44 36 
CIOI L B l T  39 32 

N i O H  L B l T  40 40 
OXYGEN L B l T  0 0 

NaOCl L B l T  12 I2 
N i O H  L B l T  0 0 

c10, L B l T  19 19 
NtOH LBIT 4.1 4.1 

NAOCl LB/T 2.0 2.0 
NaOH LB/T 2.0 2.0 

Oc STOCK F 132 I31 
Eo MIXER F 119 I80 
HI MIXER F 159 151 
0 UPFLOY F I10 110 
HI n I x R  F 125 125 

OH LEVEL 
EO 10.3 10.3 
HI 9.5 9;l 
0 3.0 3.0 
U t  9.1 9.1 

SCRUBBER. C l l  
TYPE - C O L U ~ N  

GAS FLOY 4000 SCFM 
sRa WED - TELLERETTES 

tIa ROT 5.0 ~ P I I  SI CAUSTIC 
OP 3.5 INCHES Hi0 

IOURCE: P I N E  BLEACH PLANT 

6/08 6 / 0 8  - .  
1300 1519 :656 1 7 5 6  1856 1656 1756  :a56  

BPSSHT BPSCSV -:, BPSCCS -! 
PN2l4O PN2319 -) ON2128 -) 

SW62 SNBI-) SNBO-i 

PINE PINE PINE P I N E  P INE P i N E  ? INE ? I N E  
500 500 500 500 500 SO0 500 500 
36.3 32.1 4 3 . 1  4 3 . 1  43.1 43.1 13.1 33.3 
3.2 3.0 3.1 3 . 2  3.2 3.2 3.4 3.2 

44 56  
39 50 

(a 44 
0 0 

I2 I2 
0 0 

19 19 
4.1 4.1 

2.0 2.0 
2 .0  3.6 

I33 I32 
I 1 9  I61 
159 160 
111 114 
I25 125 

10.4 10.4 
9.1 9.5 
3.0 3.0 
9.0 8.5 

64 66 6 2  64 66 6 2  
51 59 55 48 59 5 5  

SO 60 60 60 ao 60 
0 0 0 0 0 0 

12 12 1 2  12  12 12  
0 0 0 0 0 0 

13 19 19 19 19 19 
4 .1  4 .1  4.1 4 - 1  4.1 4.1 

2 .0  2.0 2.0 2.0 2 .0  2.0 
3 . 2  2.8 2 .8  3.2 2.4 2.8 

133 I33 134 I33 133 I34 
188 ita, 169 168 I68 169 
I58 I58 I58 158 158 158 
110 I14 112 110 I14 I71 
I21 126 121 121 126 121 

9.8 10.1 10.1 9.8 10.1 10.1 
'9.1 9.4 9.1 9.1 9.4 9.1 

3.0 3.0 3.0 3.0 3.0 3.0 
9.8 . 9.8 9.6 9.8 9.8 9 .6  

SCRUBBER. el01 
TYPE - COLUllW 
SRB WED - TELLERETTES 
GAS FLOW 4000 SCFW 
L I P  FLOT 
OP 

I 6PN l U I l E  LIPUOR 
3.5 INCHES Hi0 

RETENTION TinEs. MIN fi 550 T:D 
NOTES: 1.0 BLEACHINS SEQUENCE - CHLORINE Y I T H  CLORINE DIOXIDE,  OC 

CAUSTIC SODA L OXYGEN. EO 
1st SODIUM HYPOCHLORITE. H t  
CHLORINE DIOXIOE, 0 
2nd SODIUM HYPOCHLORITE, H r  

2.0 C l o t  SUBSIT ITUTION WAINTAINED A T  105 
3.0 ALL VALUES ONE HOUR REAOINGS FROM OPERATIONS LOG 
4.0 PROOUCTIOM IS I N  OVEN ORY UNBLEACHEO SHORT TONS 
5.0 C10, I S  AS C l o t  USAGE 

N o t e :  See Aootndix 0 for U n i t  P r o c e s 6  D o c r i o t i o n  

30 

50  
220 
120 

ao 

16.4 - 1 
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SECOND NaOCl WASHER VENT 

(SP-BPSSHW) 

Section 17.1 Emission Test Results - VOC 

Section 17.2 Emission Test Results - Miscellaneous 

Section 17.3 Quality Control Results 

Section 17.4 Process Operating Data 



SECTION 17 
SECOND NaOCl WASHER VENT 

(SP-BPSSHW) 

The Second NaOCl Washer Vent was tested on two diffemt days. The source was 
sampled for volatile organic compounds by Methods 25A and 18. Chloroform and hydrogen 
chloride samples were collected. 

Total Hvdrofarbons (M25A) 

Figures 17.1 and 17.2 present the THC trends for the test periods on 6/5/92 and 6RD2, 
respectively. On the first day, the total hydrocarbon concentration was predominately 0 ppm 
except at 1048,1112,1136. and 1154 where the concentrations were between 3 to 6 ppm. On 
the second day, the concentration was 0 ppm except between 0904 and 0926 where the 
concentration was between 1 to 2 ppm. 

Volatile Ora& C onmounds (M la 
Table 17.1 summarizes the results for the Method 18 target compounds, and Section 

17.1 is a tabulation of the data. Chloroform was detected by the Method 18 analyses. 
Unknowns were present following chloroform at -1 ppm as carbon on day 1. The volumetric 
flow was measured during sampling with a pitot tube. 

Table 17.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Chloroform results ( Ibb )  were Section 17.2 tabulates the result$ for each compound. 

comparable to Method 18. Hydrogen chloride was detected on day 2 (<0.1 Ibb ) .  

VOC Ounlitv Control Raslta 

The VOC quality conml data arc tabulated in Section 17.3. An explanation of the data 
is included in the section. Quality control results for other parameters am. included with the 
data summary m the seaion referenced. 

Section 17.4 includes the process operating data as recorded and provided by mill 
peI'SOMC1. 

17 - 1 
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TABLE 17.1 SUMMARY OF VOC RESULTS 

Miu: SIMPSON * PASADRUA 
SOU= Code: SPBPSSHW 

sounr: Sewnd NaOa Washer Vent 
TaDates: 6/3/92 6/7/92 

FIN: PN2141 CIN: NA EPN SN63 - 
M 4 X M i a f i  ECI 

Vdom*rle Flow Data 
Stack Tempracme, O F  
Volomeaic Flow Rate, XI@ D s m  

Rodoalon Rate. AM Pulplhr 
Method 16 D.14 l b k  

0. I 
0.1 
0.1 
0.1 

Dimemy1 * 0.1 

Uemanol ND ND ND 0. I 
J3bllOl ND ND ND 0.1 
ACCtOae ND ND ND 0. I 
2-ROpmol ND ND ND 0.1 
2-Butamrr ND ND ND 0. I 
ChlOIofom 0. I 
BCO?.UB ND ND ND 0.1 
B~odichlonwerhrrw ND ND ND 0.1 
Toluene ND ND ND 0.1 
Ehyl benzene ND ND ND 0. I 
m-, pXykm ND ND ND 0.1 
o-Xyboe ND ND ND 0.1 
chmne ND ND ND 0. I 
alpha-ptoma ND ND ND 0. I 
beta-piocnc ND ND ND 0.1 
3-C.rem ND ND ND 0. I 
T e r P o a W W )  ND ND ND 0.1 
PCP- ND ND ND 0.1 

Method 18 Dab, lblhr 

Method 16 P h  Mdhad 18 Data 
ND . N D  ND 0. I 
ND ND - N D  0.1 

sum of compormds m c. b/lU ai 0 1  

17 - 4 



TABLE 17.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADENA 
Sourn Code: SP-BPSSHW 
FPI: FW2141 EPN: SN63 

Sourrr: Second NaocL W&r Vent 
Test Dates: 6/%92,6fl/92 
CIN: NA 

Slack Temperamrc, OF PX 
Vollrwalc plow Rue. x IO' DS(PM ' ' 29 

17 - 5 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Second NaOCl W d e r  Vent FIN: PN2141 
sourcScodc: SP-BPSSHW Date. 615192 EPN: SN63 CIN: NA 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 923 1020 1120 

Flow Data 
Stack Tern, "F 
MoisRvsCwht, 96 
Oxygen &mootration, 96 
corboo Dioxide Cnwxatration. 96 
Volumetric Flow Rote. x10-3 ACFM 
Volumetric Flow Rate, ~1V3 DSCFM 2.9 2.9 

Prcdwtion Rate, ADT pulplhr 20.8 20.8 20.8 20.8 
process Operating Conditiom 

Method 16 Data 
Hydmgeo Wide 

Concatration, ppmvd 
Emission Rate, lblhr 

Coacclltration. ppmvd 
Emission Rate, Iblhr 

Cmxatration, ppmvd 
Emission Rus. I b h  

Cmxatration, ppmvd 
Emission Rate, Iblhr 

Concatration. ppmvd 
Emission Rate, lblhr 

Methyl mercaptan 

Dimethyl sulfide 

carboll diculfide 

Dimethyl disulfide 

Method 18 Data 
MeuIlrml 

Coweatration, ppmvd 
Emission Rate. I b h  

Concatration. ppmvd 
Emission Rate. l b k  

Conwitration. ppmvd 0.5 0.5 * 0.5 * 0.5 * 

Methyl mercaptan 

Ethand 

Emission Rate, I b k  0.1 * 0.1 * 0.1 * 0.1 * 
Acetoae 

Coweatration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 
Emission Rate, lblhr 0.1 0.1 * 0.1 * 0.1 * 

Emission Rate. lblhr 0.1 0.1 * 0.1 0.1 * 
Cmxahntion. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 

2.1 * 
0.1 * 

91 
5.0 

20.8 
0.0 
3.2 

2.1 * 
0.1 

2.1 * 
0.1 * 

91 
5.0 

20.8 
0.0 
3.2 

2.1 * 
0.1 * 

h 01 mo(0 vdwn worn kn r)ull the dMtion limit. 17.1 - 1 Rga 2 of 16 EIBPSSHW.XL3 9/21/91 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Second NaOCl Washer Vent FIN: PN2141 
~0-w SP-BPSSXW Date: 6/5/92 EPN: SN63 ClN: 

Run 1 Run 2 Run 3 Average 

Dtnethyl sulfide 
Concentration. ppmvd 
Emission Rate, Ibihr 

Concentration. ppmvd 
Emission Rate. Ibihr 

Concmtntion, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rote, Ibihr 

Blomodichloromethan 
Conccatration, ppmvd 
Emission Rata, I b h  

Coocmtration. ppmvd 
Emission Rate, Ibihr 

Concentration. ppmvd 
Emission Rote. I b h  

Concmtmtiw. ppmvd 
Emission Rate. Ibihr 

Concatmtion, ppmvd 
Emission Rate. I b h  

Concmtmtion. ppmvd 
Emission Rate. I b h  

Concatratim, ppmvd 
Emission Rote, Ibihr 

Concatration, ppmvd 
Emission Rate, lwhr 

2-ButnnOW 

ChlordOnn 

Benaeac 

D d y l  disulfide 

Toluene 

Ethyl bmzene 

m-. pXylem 

*Xylem 

ClUWSK 

p l p h s - w  

b e t n - w  
concmtratim. ppwd 
Emission Rate. l b k  

Coacmtntion. ppmvd 
Emission Rata. I b k  

3cprrac 

T a p e a e a W H i  

0.5 * 
0.1 

1.8 
0.1 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

&-trati& ppmvd 0.5 
Emission Rote, I b k  0.1 * 0.1 * 0.1 * 0.1 

0.5 * 
0.1 * 

2.0 
0.1 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 

0.5 * 
0.1 * 

3.2 
0.2 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

0.5 
0.1 * 

2.3 
0.1 

0.5 * 
0.1 * 

1 . 1  * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 9 

0.1 

0.5 * 
0.1 * 

0.5 

Om or m0nvdu.a yon klhn Ihc d c c c c b  Pago 3 of 16 EIBPSSHW.XUI 9121192 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Second NaOCI W d e r  Vent FIN: PN2141 
Sourcecode: SP-BPSSHW Date: 6/5/92 EPN: SN63 CIN: NA 

Run 1 Run 2 Run 3 Aver~ge 

Conrmtrption, ppmvd 0.5 * 0.5 * 0.5 0.5 * 
Emission Rate, I b k  0.1 * 0.1 * 0.1 * 0.1 

Coaesotration, ppmvd 1.5 2.6 3.3 2.5 

Cmcmbation. ppmvd 0.7 0.7 0.5 0.7 
Sum M18 M Carboa l b h  0.1 * 0.1 * 0 1  * 0 1  * 

KaomaMcnrboD 

~ ~ M c n r b o D  

... _. - 
Unhmsn Corn& % of Total 33.3% 21.9% 13.9% 23.0% 

Method 25A Data 
Totpl Hy- 

Cmoaobatioa, ppmvd M C 0.5 0.5 * 0.5 0.5 
Emidoa Rnte, l b k  as C 0.1 * 0.1 * 0.1 0.1 * 



I 
"A I 

CALCULATED RESULTS I 
0 

2oA 0.0 n 
2.9 .a 

a 
I' 
1 
1 
1. 
I' 

::; : 4 
I 

Emission Rots, I b k  0.1 * 0.1 0.1 * 0.1 * 1 
Emission Rata. I b k  0.1 * 0.1 0.1 * . 0.1 * 4. 
Emission Rats. I b k  0.1 * 0.1 * 0.1 0.1 * '1 

EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Sourcs: Second NaOCl Washer Vent FIN: PN2141 
Soum code: SP-BPSSHW Date: 6/7/92 EPN: SN63 CIN 

Run 1 Run 2 Run 3 Average 

Beginnins Time 903 1003 I IO3 
Flow Data 

Stack Tempnturs. "F 95 95 
Moisture Contat, % ~~ 

oxygea Concmtratioa. 96 20.8 
Carbon Dioxide Concentration, 96 0.0 
Volume(ric Flow Rots, ~10.3 ACFM 3.2 3.2 
Volumetric Flow Rots. x10-3 DSCFM 2.9 

Production Rats. ADT pulplhr 20.8 20.8 20.8 20.8 

Hydmgea sul fde 

5.6 5.6 

Process Operating Conditions 

Method 16 Data 

Concentration, ppmvd 
Emission Rots, I b k  

Concentration, ppmvd 
Emission Rots, Iblhr 

Collccatmtioa, ppmvd 
Emission Rats. I b h  

Collccatration, ppmvd 
Emission Rots, lblhr 

Concentration. ppmvd 
Emission Rots. Iblhr 

Methyl mercaptan 

Dimethyl sulndc 

Carbondisdfide 

Dimethyl disulclde 

Method 18 Data 
Methpml 

C-tntion, ppmvd 2.1 * 2.1 * 2.1 * 
Emission Rats. Ibihr 0.1 * 0.1 0.1 

Concentration. ppmvd 
Emission Rate., Ib/hr 

Corlcultration. ppwd 0.5 * 0.5 0.5 0.5 * 

Methyl mera~ptsa 

EthPml 

AC&OlllZ 

Concatration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 

2-Ropad 
Corlcultration; ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 

1 Pago 6 of 16 fiIBpssI(w.XLS 9/21/92 



EMISSION TEST RESULTS - VOC 
M i .  SIMPSON - PASADENA Source: Secnnd NaOCl W&u Vent FIN: PN2141 
SourceCoQ: SP-BPSSHW Dpte: 6/7/92 EPN: SN63 CIN: NA 

Dmetbyl d l d e  
Concmtration. ppmvd 
Emission Rate, I b k  

Gmcentntion. ppmvd 
Emission Rate, I b k  

Cmcea~tration, ppmvd 
Emission Rate. I b k  

Cmmtration, ppmvd 
Emission Rnts. I b k  

B n l l ? d d d  . OromethPIy 
Cmcatdon, ppmvd 
Emission Rate, I b k  

Cooceatration, ppmvd 
Emission Rate, I b k  

Concatration, ppmvd 
Emission Rate, I b k  

Coo~tration,  ppmvd 
Emission Rate, I b k  

Concatration, ppmvd 
Emission Rate. l b h  

Concu~tmtion. ppmvd 
Emission Rate, I b k  

Concmtration, ppmvd 
Emission Rate, I b k  

Concatration, ppmvd 
Emission Rata, lbhr 

Conceatration. ppmvd 
Emission Rate. I b k  

Conreatration. ppmvd 
Emission Rate. I b k  

2-ButPmn 

CblorolOrm 

Beuzem 

Dimelhgl disulfide 

Tolueae 

Ethyl benzen 

m-, P - X Y ~  

0-Xylen 

CUmm 

a l p h s - p i a a ~  

beta-pinene 

3-csreac 

0.5 * 
0.1 * 

1.5 
0.1 

0.5 
0.1 * 

1.1 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 

I .6 
0.1 * 

0.5 
0.1 * 

1.1 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 * 

0.5 
0.1 

1.4 
0.1 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 
0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 

0.5 
0.1 

1.5 
0.1 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * ~. 

Emission Rate, I b k  0.1 * 0.1 * 0.1 * 0.1 * 

om or tlP10 "duu vera *.r dun Ibc dclcclioD limil. 17.1 - 5 Page 7 of 16 EIBPSSHW.XLS 9/21/92 



EMISSION TEST RESULTS - VOC I 
N: 4 

pcm- 0.5 * 0.5 I 
* I 

Concecltratioo, ppmvd 0.0 0.0 0.0 0.0 1 

c 

Ma: SIMPSON - PASADENA Source: Second NaOCl Washer Vent FIN: PN2141 
c&. SP-BPSSHW Date: 6/1/92 EPN: SN63 CIN: 

Run 1 Run 2 Run 3 Average 

Concentratioa, ppmvd 0.5 * 0.5 
Emission Rate, I b k  0.1 * 0.1 * 0.1 * 

Concatration, ppmvd 1.6 I .4 1.2 1.4 
Knowmas Carbon 

UnknnWWaScprboll 

S m  M18 as Carbon, Ib/hr 0.1 * 0.1 * 0.1 0.1 * 
Unknnwn Compounds % of Total 0.0% 0.0% 0.0% 0.0% 

Method U A  Data 
Total Hydroeprbolla 

Concecltntim, ppmvd as C 0.5 * 0.5 * 0.5 * 
Emission Rats, I b k  as C 0.1 * 0.1 * 0.1 * 

I 
I 
1: 
I 
I' 
I 
c 

1 
I 
I 
I 

a 
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Section 17.2 Emission Test Results - Miscellaneous 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA SOUM: Second NaOCl Wpsher Vat FIN: PN2141 
Sourcacods: SP-BPSSHW DnU: 6/5/92 EPN SN63 cm: NA 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Time 1133 

Flow Data 
Stsfk Tempntun, 'F 
MoistursCootmt, '16 
oxygal coaccacntion. 96 
CubOD Dioxide Ckmca~bation. % 
Volumetric Flow Rate. x1W3 ACFM 

91 
5.0 

0.0 
3.2 

20.8 

91 
5.0 

20.8 
0.0 
3.2 

Volumetric Flow Rate. x1W3 DSCFM 2.9 2.9 

Production Rate, ADT p d p k  20.8 20.8 
Roccss Operating Conditiom 

Miscellaneous Parameters 
Chlorotorm (AQorptioa Tube) 

coaceatntim, ppmvd 
Emission Rate. I b k  

Cmceatntim. wmvd 
Hydrogen ebbridc 

4.3 
0.2 

0.5 

4.3 
0.2 

0.5 * . .. 
Emission R.te, I b k  0.1 0.1 

* 

F q s Z o f 8  OlBPSStW.x1s 9/17/92 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS I 
- NA I 

CALCULATED RESULTS I 
B 

0.0 4 
2.9 1, 

1 
o.l * I 

Ma: SIMPSON - PASADENA Source: Second NaOCl Washer V a t  FIN: PN2141 
 cod^: SP-BPSSHW Dab: 6/7/92 EPN SN63 CIN: 

Run 1 Run 2 Run 3 Avenge 

BegiNhg Tm 1026 

Flow Data 
StscL Tempaohrrs, O F  95 9 s  
Moi8lureCoatmt, 5% 5.6 5.6 

20.8 20. a oxypaa CaKmhltioo. % 
cuboa Dioxide Coaemhltim. % 0.0 
V o l d c  Flow Rate. ~ 1 0 ' 3  ACFM 3.2 3.2 
Volumclric Flow Rate, ~ 1 0 ' 3  DSCFM 2.9 

Recess Operating Conditions 

Miscellaneous Parameters 
Fmductioo Rate, ADT p u l p k  20.8 20. a 

Cblomtorm (Arlwrpth~~ Tube) 
Conceutmtion. ppmvd 1.6 1.6 
Emissioo Rate, l b k  0.1 * 

Coacsntnticm, ppmvd 1.1 1.1 
Emission Rate. l b k  0.1 * 

Hydrogen rhkride 

I' 
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Seaion 17.3 Quality Conwl Result8 
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QUALITY CONTROL DATA 

The quality conaol results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or 0th- QC results. The reader should interpret the 
emission data in light of the emission quality control. 

8 
J 
3 
1 
I 
1 
I 
I 

Y 
I 
B 
1 

a 

The VOC testing inciuded reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summark the normal quality conpol for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarbon (THO bv MUA 

Calibration was performed using c e d i e d  propane concentfafim (rrported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nipogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Omank Communds bv M U  

The calibration was venfed by analyzing a chcck standard containing a number of 
compounds. The pemm recovery was calculated based on the theoretical concentration. The 
retention times of the compound9 were verified from the check staadatd. 

A line study was paformed by introducing methanol in air from a Tedlar bag at the prok 
tip and then directly to the GC. The ratio of the two measuml concenuxtions is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total R e d a d  S nVllr bv M16 

A WEB p n p d  from three Standards generated from graVheUhUy 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearicy of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of h e  two measured concentratiom is 
presented as the percem recovery. 



OUALllY CONTROL SUMMARY 
METHOD 26A 

BEFORE RUN 0 0 
AFTER RUN 0 0 

MILL SP 

0 0 
1 0 

1. CALIBRATION 

THEOR 

ppm 

0 
90 

149 
375 

2. PROPANE LINE RECOVERY 

SOURCE SP-BPSSHW 

iATE 8/7/92 

pm %REC ppm %REC 

-7 -0.7% -3 -0.3% 
94 104.4% 86 95.6% 

155 104.0% 159 106.7% 
371 98.9%. . 371 98.9% 

IDATE 6/5/92 [DATE 6/7/92 
llNST LINE I%REC HINST LINE IWEC 

BEFORE I 347 3281 95%11 31 4 3101 99% 
AFTER n 376 3631 97%n 377 3421 91 % 

I 
1 
4 
P 
I 
c 
I 
I 
I 
I 
a. 
I' 
I 
I 



QUALITY CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE SP-BPSSHW 

h E o R  n 
BEFORE RUN 87.0 97.0% 

1. CHECK STANDARD 

acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
cumene 
alpha-pinene 
beta-pinene 20.59 20.28 98.51% 
3-carene 20.61 19.60 95.06% 
p-cymene 20.92. 19.33 92.40% 

" 

I I 

THEOR I 
84.7 94.4% 

AFTER RUN 86.1 96.0%1 88.3 98.4%, 

~ E O R  
BEFORE RUN 85.0 98.8 116.3% 
AFTER RUN 103.9 102.8 99.0% I 
4. LINE BUNK 

BEFORE RUN F4A4014 F6A4014 
AFTER RUN F5A4008 F7A4007 

[------FILE REF- I 

THEOR I 
87.0 94.1% 

108.5 103.9% 

17.3 - 3 A:\SP-SSHW.XLS Page 1 Printed on 811 8/92 4:45 PM 
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S d o n  17.4 Process Operating Date 



u t :  sIwpsan PAPER 

OATE 6/05 - >  8/05 -) 

TIME 0923 1023 1123 0323 1023 1123 1351 1451 1551 1851 1351 1451 1551 1851  

SOURCE BPSSHS BPSSHS BPSSHS EPSSHM BPSSHM BPSSIIY EPSETV EPSETV EPSETV EPSETV BPSFHM BPSFHM EPSFHM B P S W  
F I N  W2112 -) W2141 -) pY1232 -) PN2114 -) 
EPN S I 8 4  SI84 SN64 SI81 fN63 SI83 SY58 SN58 SYSB SN58 SI0 "0 S I 6 0  "0 

SOURCE: PINE BLEACH PLAN1 

UNITS 
YO00 PINE PINE PINE PINE PINE PINE PINE PINE PINE PINE PINE PINE PINE PINE 
PRODUCT T/D  500 500 500 500 500 500 500 500 500 500 500 500 500 500 

CE I; 3.2 3.2 3.2 3.2 1.2 3.2 2.8 2 . k  3.2 3.2 2.8 2.8 3.3 3.1 

CHEW USA6E 
c11 LEI1 50 54 48 50 54 48 58 14 82 54 58 14 82 54 
C l O l  LE I1  44 48 41 44 48 41 51 80 55 48 51 86 55 48 

NtOH LB/T 40 40 40 40 40 40 52 52 52 00 52 52 52 60 
OXY6EN L U T  0 0 0 0 0 0 0 0 0 0 0 0 0 0 

NiNl LBIT  14 12 12 I4 12 12 12 12 12 12 12 12 12 12 
NIOH LB/T 1.2 1.2 1.2 1.2 1.2 1.2 1.8 2.0 1 - 6  2.0 1.8 2.0 1.8 2.0 

C l O I  LEI1 20 20 20 20 20 20 20 20 20 20 20 20 20 20 

KAPPA 32.4 30.5 30.5 30.5 30.5 30.5. 38.1 38.1 38.1 30.8 30.8 36.1 36.1 30.8 

N I f f l  LEI1  6.4 6.4 8.4 6.4 8.4 6.4 6-1 8.1 6.1 6.1 1.1 1.1 e.1 1.1 

UOEl L I I T  3 3 3 3 3 3 3 3 1 3 3 3 3 3 
NIW L U T  4.8 4.2 4.2 4.8 4-2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 

TOTER TENP F 
DC sioci F 114 iu iu 134 la4 134 131 131 131 iat 131 111 111 131 
EO n m  F 18s 10 110 18s 189 t i o  JW 114 IU tu 180 184 114 182 
ni MISER F is4 ila t0t is4 183 161 181 161 101 183 101 15Y 181 183 
D UPFLW F 111 111 114 111 111 114 111 113 110 111 111 113 I10 111 ' 

Hi MIXER F 118 122 123 118 122 121 125 125 124 124 125 125 124 124 

pH LEVEL 
EO 10.1 10.1 10.1 10.1 10.1 ma 10.0 10.o 10.0 i0.0 10.0 10.0 ( 0 . 0  10.0 
H I  9.5 9.4 9-4 9.5 9.4 9.1 8.8 8.8 8.8 8.6 8.8 8.6 E.6 8 .6 
D 3.4 1.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 1.4 3.4 3.1 3.1 3.4 
HI 9.1 t.1 1.1 1.1 9.1 9;l 1.5 9.5 8.5 9.5 9.5 9.5 9.6 9.5 

SCRUBEER. C l t  8CRUEBER. C l01  
TYPE - EOLUlll 
SUB NE0 - lCLLEa€ll€l , SC8 NED - TELLERETTES 
us ria 4ooo MII ma ME FLOT 4000 S C F I  DI8IoI 
tIe FLU 5 01ll 51 CAUSTIC LIP FLW 1 op1( MITE LIwoll 
OP 1.5 I N  HI8 w 1.5 INCHES llr0 

TYPE - EOLUllll 

R E l ~ N l I W  TINES. MIN I 5 5 0  T I 0  
NOTES: 1.0 BLEACHIN6 SEUJElCE - RIL#INE UITR CLORINE DIOXIDE, 0s 30 

CAUSTIC SODI L OYYEM, E o  10 
(1 SODIUM HIWQILDUITE, Hi 50 
O I L O R I U  DIOXIDE, D 220 
0 SODIUN I P l B C H L @ I l E .  H i  120 

2.0 El01 S U # I l I T U l I o I  U I N T A I N E D  &1 101 
1.0 ALL VALUES W E  HWR RENIN68 FROM O P E a A l I O M  LOQ 
4.0 PROWCTIOW I S  I N  OVEN DRV UNILEACHED 51101)l TOWSIDAY 
5.0 C101 IS AS El01 

Notm: SH A p c n d i r  0 for U n i t  P r o c n c  h s f i p t i o n  17.4 - 



I 
4;~;: i:!lPSON W E R  SOURCE: $!NE BLEACH PLANT 

DATE 6 i O l  - >  6 / 0 7  - '  
::UE 0900 1000 I100 0900 1000 l100 I134 1434 1534 1331 1434 !534 ! 3 4 l  $ 3 1 1  194! 

SOURCE EPSSHM - )  EPSSHS -) .EPSCCS - 1 EPSCSV - 1  EPSFHT -. 
F I N  PNZ141 -) PN2142 -) PN2126-2127-2128 - )  PNZl36-2131-213E -) PN2133 -! 
EPN SN63 - )  S I 6 4  - i  SNBO -) SN61 -1, SN59 -: 

UNITS P 
roo0 ~~ P INE.  PINE ..~ PINE  PINE . -PINE PINE PINE PINE . A W E  PINE SINE PINE DINE PIME ?!NE 
PRODUCT T I 0  500 500 500 500 500 500 500 500, 500 500 500 500 500 500 
SAPPA 31.9 31 .8  3 3 . 1  31.3 3 1 . 8  33.7 33.1 21.2  34.1 33.1 2 1 . 2  35.7 3.6 10.11 
CE K 3.1 1.1 3.4 3 . 1  3 . 1  3.4 1.4 1.5 3 . 3  1.4 3.5 3 . 3  3 .1  3 . 1  3. 

CHEW USAGE 
C l l  LBIT 74 
C l O l  L E l T  66 

NaOH tn/T 44 
OXYGEN LEI1 0 

YaOCl LE/T 13 
NaOH LEI1 . 8  

C l O I  LEI1 I9 
NlOH LBIT 

NAOCl LE/T 3 
M l O H  LE/T 2.0 

Oc S T O C K  F I24 
EO NlXER F I58 
H I  NIXER F 146 
0 UPFLOI F 159 
nr nixn F 100 

T O  
112 

44 
0 

13 
.8 

19 

10 
62 

44 
0 

13 
.a 

I9 

14 
66 

44 
0 

I 3  
. a  

I9 

10 70 54 66 10 70 66 10 7 2  16 
112 112 48 59 112 62 59 6 2  6 4  61 

0 
52  44 44 40 40 44 40 40 44 

0 0 0 0 0 0 0 0 0 

I 2  13 I 3  
. 8  .8 0 0 0 0 0 0 0 

19 I9 I9 I9 I9 ' 19 19 19 I9 

I 3  I 3  13 I 2  I2 1 2  

I9 !9 

3 
2.0 

I 2 1  
164 

151 
99 

I IB 

3 
2.0 

122 
161  
160 
1 5 8  
100 

3 
2.0 

124 
I58 
I 46 
159 
100 

I ,I I21 122 I l l  131 131  131  111 I31 111 131 
154 1 6 1  I65 164 I66 165 164 I66 165 I60 
1 5 6  160 154 153 159 154 153 I59 161  I62 161 
I S 2  158 151 112 111 I51 I12 111 112 110 

99 I00 116 , 1 1 1  I18 I 1 6  111 118 121 I24 

OH LEVEL 
EO 10.0 10.0 10.0 10.0 10.0 10.00 10.5 10.4 10.0 10.5 10.4 10.0 10.2 1 0 . 2  

0 3.0 3.0 3.0 3.0 3.0 3 . 0  3.0 3.0 3.0 1.0 3 . 0  3.0 3.0 3.0 
n l  9.5 9.6 9.5 9.5 9.6 9.5 9.5 9.8 9.1 9.5 9.8 9.4 9.1 9.1 

'I HI 9.8 9.8 9.8 9.n 9.11 9.8 9.8 9.8 9.1 9.8 10.4 3.0 10.1 3 . 8 0  

SCRUBBER. C l r  SCRUBBER. ClOr 
TYPE - COLUMN 
SRB WED - TELLERETTES 

TYPE - COLUNN 
SRB WED - TELLERETTES 
GAS FLOl  4000 SCFN US FLOl 1000 S C F l  
LIP FLOW 5 6PW 5S CAUSTIC L l Q  FLOI I 6PH VHITE LIOUOR 
OP 1.5 I N  NIO DP 3.5 IN HYO 

RETENTION TINES. WIN I 550 T I D  
NOTES: 1.0 BLfACHING SEQUENCE - CHLORINE BlTH CLORINE DIOI IDE.  DC 10 

CAUSTIC SODA L OXY6EW. Eo 80 
1s t  SODIUN HYWCHLORITE. HI 50 
CHLORINE OIOXIDE. 0 220 
2nd SODIUM HYPOCHLORITE. HI 120 

2 . 0  E l 0 1  SUESITlTUTlON MAINTAIWEO A T  10s 
3.0 A L L  VALUES ONE HOUR READIN& FROM OPERATIONS LO6 
4.0 PROOUCTIOY I S  I N  OVEN DRY UNBLEACHED SHORT TOYS 
5.0 ClOi AS C101 USAGE 

No ta :  S o  Aootndlr D for U n i t  Procu: D a t c r i D t i o n  

17.4 - 2 
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SECTION 18 

SECOND NaOCl SEAL BOX VENT 

(SP-BPSSHS) 

Section 18.1 Emission Test Results - VOC 

Section 18.2 Emission Test Results - Miscellaneous 

Section 18.3 Quality Control Results 

Section 18.4 Process Operating Data 



SECTION 18 
SECOND NaOCl SEAL BOX VENT 

(SP-BPSSHS) 

The Second NaOCl Seal Box Vent was tested on two different days. The source was 
chloroform and sampled for volatile organic compounds using Methods 25A and 18. 

hydrogen chloride samples were collected. 

Total Hvdrocarbons (M25Al 

Figures 18.1 and 18.2 present the THC mnds for the test periods on 6/3/92 and 6/1/92, 
respectively. On the first day, total hydrocarbons varied from 188 to 271 ppm except at 1145 
where the concentration dropped to 165 ppm. On the second day, a downward mnd was 
exhibited during the fmt 2 1/2 hours of testing with concentrations ranging from 85 to 37 ppm. 
During the last 30 minutes. the concentration increased to 88 ppm. 

Volatile OrEanic Compounds (Mlgl 

Table 18.1 summarizes the nsults for the Method 18 target compounds, and Section 
18.1 is a tabulation of the data. Methanol and chloroform were detected by the Method 18 
analyses. Methanol and chloroform concentrations were much lower the second day. The 
volumetric flow WBS measured during sampling with a pitot tube. 

Miscellancous Parameter8 

Table 18.2 summarizes the results of testing for hydrogen chloride and chloroform 
Section 18.2 tabulates the results for each compound. Chloroform results (lb/hr) were 
consistent with Method 18. Hydrogen chloride was detected on the second day (<0.1 lb/hr). 

VOC Oualitv Control R e d @  

The VOC quality control data arc tabulated in Section 18.3. An explanation of the data 
is included in the section. Quality control results for other parameters arc included with the 
data summary m the section referenced. 

Process Deseriation and Owratins Conditiolrg 

Section 18.4 includes the process operating data as recorded and provided by mill 
personnel. 

18 - 1 
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TABLE 18.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA source: S e d  NaOa Seal Box Vent 
Source C&: SP-BPSSHS Test Dates: 615192 an192 
;mr. PN2142 cui! NA m sN64 

. .  K m l b l e  Flm Data 

Mahod 16 Data, I b h  
Hydrogen sum&. 0. I 
Methyl mercapan 0. I 
Dimethyl suffidc 0. I 
C d d i S U M C  0.1 
-1- , 0.1 

Method 18 Data, I b h  
Memand 0. I 

0.1 
0.1 

Eman01 
Ac*ooe 
2-Roplool ND ND ND 0.1 
2-Butaoar m ND ND 0.1 

14" 21) 3.l 0 1  
ND ND ND 01 

Bromodichloromechac ND ND , N D  0.1 
Tolucne ND ND ND 0.1 
Ethyl kmen ND ND ND 0.1 
m-. pXyk ND ND ND 0.1 
*Xykne ND ND ND 0. I 
cumem ND ND ND 0.1 
alphs-piDmc ND ND ND 0.1 
beta-phprr ND ND ND 0.1 
3-c3rclE ND ND ND 0.1 
Terpe~ar(Uns@.W) 0. I 

0.1 PcvmsaS . .  

Method 16 PIE Melbod 18 Ikt. 

18 - 4 
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TABLE 18.2 SUMMARY OF MISCELLANEOUS RESULTS 

Source: S e c d  N a W  Sed Box Vent 
Tat Dates: 6/5192.6/3/92 

Mu1: SIMPSON-PASADENA 
Sounx Codc: SP-BPSSHS 
Fw. PN2124 m SNU UN: NA - 4 

MAX MEAN - DL - 

18 - 5 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Second NsOCl Seal Box V a t  FIN: PN2142 1 SourcecoQ. SP-BPSSHS Date: 6/5/92 EPN: SN64 CIN: NA 

Run 1 Run 2 , Run3  Average I ' CALCULATED RESULTS 
Beginning Time 923 1020 1120 

I Flow Data 
I22 I 

Stack Tempenhm, "F 122 

I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I 
I 

Moisture &teat. % 

COrboD Dioxide CatceatrStion, % 
V o l d c  Flow Rate, ~ 1 0 ' 3  ACFM 

oxygaa Cwcaotdon, % 
7.8 
20.8 
0.0 
1.3 

7.8 
20.8 
0.0 
1.3 

Volumetric Flow Rate. x10'3 DSCFM 1.1  1 . 1  

Process Operating Conditions 

Method 16 Data 
Production Rate, ADT pulpk 20.8 20.8 20.8 20.8 

Hydrogm d i &  

Qmcmtmtion, ppmvd 
Emission Rate, I b k  

Caweatration, ppmvd 
Emission Rate. I b k  

Coaceotdon, ppmvd 
Emission Rate, l b k  

Cwcaotdon, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, l b k  

Methyl mercsptna 

Dimethyl sulfide 

Carbondisultide 

Dtnetbyl disulfide 

Method 18 Data 
Methand 

Coweatration. ppmvd 
Emission Rate. I b k  

Cwcaotration, ppmvd 
Emission Rate. lwbr 

Methyl mercaptan 

E h I d  
coweatration, ppmvd 0.5 0.5 0.5 * 0.5 * 
Emission Rate. I b k  0.1 * 0.1 0.1 * 0.1 

Cwcaotdon, ppmvd 0.9 1.2 1.1 I .o 
Emission Rate, l b k  0.1 * 0.1 * 0.1 * 0.1 

ACe&M? 

2 - h d  

56.2 79.2 64.5 66.6 
0.3 0.4 0.3 0.4 

cdaccatratim. ppmvd 0.5 0.5 0.5 * 0.5 * 
Emission Rate. I b k  0.1 * 0.1 * 0.1 * 0.1 * 

i 

hm 2 of 16 ElBPSSHS.XLS Pi21192 18.1 - 1 
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EMISSION TEST RESULTS - VOC I 
"': R 
I 

MU: SIMPSON - PASADENA Source: second NaOCl Seal Box V a t  FIN: PN2142 
~o-code: SP-BPSSHS Date: 66/92 EPN: SN64 cm: 

Run I Run 2 Run 3 Average 

Dimotbyl S u l f i t k  
ccma~tntim, ppmvd 
Emission R.te. l b k  

~ooccatntioa. ppmvd 
Emission Rate. I b k  

Cmceatratim, ppmvd 
Emission Rate, l b k  

Coocatratioa, ppmvd 
Emission Rate. l b k  

Bromodiehlomethnne 
Conceatratim, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b 5  

Concmtntim, ppmvd 
Emission Rate, l b k  

Coocentmtioa, ppmvd 
Emission Rate, l b k  

Concmtratim. ppmvd 
Emission Rate, l b k  

Coocccrtration, ppmvd 
Emission Rote. l b k  

Coocccrtratioa, ppmvd 
Emission Rote, I b k  

Conceatntioa. p p w d  
Emission Rata. I b k  

Coaceatntim, ppmvd 
Emission Rate. I b h  

Coocatntim, ppmvd 
Emission Rate, l b 5  

tButPrmw 

Cblorororm 

BesKme 

Dimethyl disulfide 

Toluav 

Ethyl benzene 

m-, p-Xylene 

*Xylene 

C- 

dpb-piaau 

betn-piaau 

3cpreac 

T e w n c s W m d ~  

0.5 
0.1 * 

294.4 
5.8 

0.5 * 
0.1 * 

1.1 * 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 
0.5 * 
0.1 * 

0.5 
0.1 * 

261.2 
5.3 

0.5 
0.1 

1.1 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 

0.5 
0.1 

0.7 

0.5 
0.1 

218.5 
4.3 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 * 
0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 
0.9 

0.5 8 
260.1 I 

0.5 * 1 
1.1 * I 

I 
0.5 * I1 
0.5 * 1 

0.5 * 1 

OS 0.1 * I 
0.1 OS * * I 
0.1 0.5 I 
0.1 o.5 * I 

0.1 * 

5.1 

0.1 * 

0.1 

0.1 * 

0.1 * 

0.5 * 
0.1 * 

0.1 * 

CoaCmtntiA, ppmvd 0.5 * 
0.1 * 0.1 * 0.1 Emission Rate. I b 5  

I 
18.1 - 2 I RI. J d 1 6  EIBPSSHS.W 9/21"? 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: SeCoDd NaOCl Seal Box Veat FIN: PN2142 
SOUMCOQ: SP-BPSSHS Dale: 6/5/92 EPN: SN64 CIN: NA 

Run 1 Run 2 Run 3 Average 

PCm- 
Concu~tmtioo, ppmvd 0.5 * 0.5 0.5 * 0.5 * 
Emission Rnts, I b h  0.1 * 0.1 0.1 * 0.1 * 

Concmtmtioa, ppmvd 299.2 293.0 241.5 211.9 
Kwwmar,Cnrbon 

UdDOWIt5Uc.rboa 

slnn M18 IU cprboo, lblhr 0.6 0.6 0.5 0.6 
Coocsotntioa. ppmvd 0.0 0.0 0.5 * 0.2 

Unlrmm Compounds 8 of Total 0.0% 0.0% 0.2% 0.1% 

Cwccatntioo, ppmvd UI C 263.6 232.1 230.6 244.0 
Emission R.te, I b h  as C 0.5 0.5 0.5 0.5 

Method 25A Data 
Total Hydrowbom 

R p 4 d  16 EIBPSSHS.XLS P121192 18.1 - 3 



EMISSION TEST RESULTS - VOC i 
Mill: SIMPSON - PASADENA Source: Second NaOCl Seal Box Vent FIN: PN2142 
~ c o d s :  SP-BPSSHS Dnte: 6/1/92 EPN: SN64 ClN: 

- - .  I 
Ruo 1 Run 2 Run 3 Average 

m 

CALCULATED RESULTS I 
Bed& Time 903 I003 I103 
Flow Gta 

Stack Tempuphlre. 'F 
Moisturs Coatsot, '16 

Carbon Dioxide Cmcmtntion, '16 
Volumstric Flow Rate. ~ 1 0 . 3  ACFM 

oxypeo coacaomtim. % 

95 
6.0 

20.8 
0.0 
0.9 

95 I 
6.0 

0.0 
0.9 

Volumsfric Flow Rate. ~ 1 0 . 3  DSCFM 

Production Rate. ADT p l l p k  20.8 20.8 20.8 20.8 

0.8 
proem Operating Conditions 

Method 16 Data I 
I 
I 
I 
I 
I 

0.1 3.7 * I 
I 

:.: : I 
::; : I 

Emission Rate, I b h  0.1 0.1 * 0.1 * 0.1 * ,I 

Hydrogen sulfide 
Concatration, ppmvd 
Emission Rate. I b k  

Concatration, ppmvd 
Emission Rate, l b h  

Cmcmtmtion, ppmvd 
Emission Rate, I b k  

Coaceotntion. ppmvd 
Emission Rate. I b k  

Coacentmtion. ppmvd 
Emissioo Rate, l b h  

Methyl meraptan 

Dimethyl suvde 

Carbon disulfide 

Dimethyl dhulfhk 

Method 18 Data 
Melhand 

Coaceotratioo. ppmvd 6.2 2.1 2.1 
Emission Rate, l b k  0.1 * 0.1 * 0.1 * 

Conceatntim. ppmvd 
Methyl mercaptan 

Emission Rate. Ib& i 

Cooceatntioa. ppwd 0.5 * 0.5 0.5 
Emission Rate. lwhr 0.1 0.1 * 0.1 * 

Coaomtratim, ppmvd 0.5 0.5 * 0.5 * 
Emission Rate. l b k  0.1 * 0.1 * 0.1 * 

Conceatratioo, ppmvd 0.5 0.5 * 0.5 * 0.5 * 

Etbnnol 

AatoaC 

2-hppaol 

I Rp60?16 E1BPSSHS.XLS 9/21/92 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Second NnOCl Seal Box V a t  FIN: PN2142 
SwMcOdc: SP-BPSSHS Dpte: 6/1/92 EPN: SN64 CIN: NA 

Run 1 Run 2 R m  3 Average 

Emision Rate, i b k  0.1 * 0.1 * 0.1 0.1 * 
r 

Dimethyl slllme 
Concatration. ppmvd 
Emission Rote, I b k  

Z-Butnmne 
Coamtration. ppmvd 
Emission Rote, I b k  

Comeatration. ppmvd 
Emission Rots, I b k  

Comeatration. ppmvd 
Emission Rote, I b k  

B ~ o d i e h l o m m e t h w  
Concu~tration. ppmvd 
Emission Rote, I b k  

Comeatration, ppmvd 
Emission Rots, l b k  

Cwcmtration, ppmvd 
Emission Rots. I b k  

Concatmtion, ppmvd 
Emission Rote, I b k  

Comeatration, ppmvd 
Emission Rote, Ib/hr 

Concatration, ppmvd 
Emission Rote, I b k  

Coaeeotntioo, ppmvd 
Emission Rote, I b k  

Cooceotratiw. ppmvd 

Chlomfonn 

BoaEsr 

DLnelhyl didfidc 

Toluene 

Ethyl barzeD 

m-, p-Xylene 

0-Xylene 

CUmUM 

dpho-Hneae 

Emission Rote, lwbr 

Cooceatration, ppmvd 
betn-PiIKlK 

Emission Rots. Ib& 
3cprenc 

Comeatration, ppmvd 
Emission Rote, I b k  

T q ~ n c s ( U m W 4  
Gncu~tratiw. mmvd 

0.5 * 
0.1 

14.6 
1.2 

0.5 * 
0.1 

1.1  
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 

0.5 
0.1 

0.5 * 

0.5 
0.1 

72.6 
1.1 

0.5 
0.1 * 

1.1 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 

0.5 
0.1 

0.5 * 

0.5 * 
0.1 

67.6 
1.1 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 

0.5 
0.1 * 

71.6 
1.1 

0.5 * 
0.1 * 

1.1 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

hp 7 of 16 EIBPSSHS.XLS 9/21/92 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Secwd NaOCl Sml Box V a t  FIN: PN2142 
-w SP-BPSSHS Date: 6/7/92 EPN: SN64 CIN: ?I  

Run 1 Run 2 Run 3 Average - 
0.5 0.5 0.5 0.5 * I 

Emission Rata. I b k  0.1 0.1 0.1 * 0.1 * 

Coacenlntioo. ppmvd 70.2 65.6 61.0 65.6 I 
O.O I 

1 

K o o w n s ~  

UnhmsprBScuboa 

S m  MI8 M cprbm, Ibhr 0.1 0. I 0.1 0. I 
unknown Crmpounds % of Total 0.0% 0.0% 0.0% 0.0% 

Coacealntion, ppmvd 0.0 0.0 0.0 

Method ZSA Data 
Totnl Hydroeprbons 

Cmceatntion. ppmvd M C 73.4 54.3 69.1 65.6 
Emission Rate. I b k  M C 0.1 0.1 * 0. I 

r 

I 
'I 
I 

I I 
I 

I 
I 

I Fago 8 of 16 EIBPSSHS.XU 9/21/91 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Sourn: sscond NaOCl Seal Box Vmt FIN: PN2142 
Souroecode: SP-BPSSHS D.te: 66 /92  EPN: , SN64 CIN: NA 

Run I Run 2 Rua 3 Avenne 

CALCULATED RESULTS 
nf&mhg Time 94 1 

Flow Data 
Stack Tcmpa~tum, 'F 
Moishlrs Coatcat. !4 
o x y p a  conceatntioa. % 
cuboll Dioxide concultntioa, 96 
Volumcrric Flow Rata. x10-3 ACFM 

122 
7.8 

20.8 
0.0 
1.3 

122 
7.8 

20.8 
0.0 
1.3 

VolumStric Flow Rate. ~ 1 0 . 3  DSCFM 1.1 1.1 

Roductim Rate. ADT pulplhr 20.8 20.8 
Roegs Operating Conditiom 

349.6 
6.9 

0.5 

349.6 
6.9 

0.5 * . .. 
Emissioa Rata, I b h  0.1 0.1 * 

18.2 - 1 P a p  1 of 8 O1BPSSHS.W 911710? 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS I 
“ I ’  

CALCULATED RESULTS I 
‘D 

2oA 0.0 (1, 
O.* I 

I 
“O I 
O . l *  ‘I 

Mill: SIMPSON - PASADENA Source: h o d  NaOCl sal Box Vmt FIN: PN2142 
*code: SP-BPSSHS D.Lc: 6/1/92 EPN: SN64 CIN: 

Run 1 Run 2 Run 3 Avenge 

T i w  933 

Flow Data 
S t r L  Tempcfihlre. O F  95 95 
Moishuu Cootcat. % 6.0 6.0 
oxygea coacmtntioa, % 20.8 
Carbon Dioxide CoaccotrPtioo, ’16 0.0 
V o l d c  Flow Rata, x10’3 ACFM 0.9 0.9 
Volumetric Flow Rata, x10-3 DSCFM 0.8 

Productioa W. ADT pdplhr 20.8 20.8 

Chloroconn (A&uwptim Tube) 

profesr Operating Conditions 

MisceUaaeous Parameters 

coafcntrstioo, ppmvd 63.1 63.1 
Emissim Rata. lblhr 1 .o 

Hydrogen ebloride 
coafcntrptioa, ppmvd 0.8 0.8 
Emissioo W. I b k  0.1 

I 

I 

I 
I 

!I I 
‘I 
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Section 18.3 Quality Control Results 



QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before. 
during and after the VOC testing on the source. The source test r e d t s  have not bccn comcted 
for calibration emr. sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25.4. and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal q u k y  control for each type of 
analysis. QC data arc summarited in tabular form on the following pages. 

Total Hvdnnrarbon (THC) bv MUA 

Calibration was performed using cenified propane concQIpBciOlls (reported as mcthane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentraion of 
each standard. The perccm mor is the percent of span for the analyzer. The .correlation 
coeffcient i s  pnsented even though it is somewhat meaningless with SO few data points. 

A line study was performed by inaoducing propane in nihugen from a Tedlar bag at the 
probe tip and then directly to the analyzer. "he ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen waa also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonsnate the cleanliness as a nitrogen blank. 

Volatile Omaruc * ComDoanda bv Ml& 

The calibration curve was verified by analyzing a check standard containing a number of 
compounds. The perrent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds wen verified from the check sundad. 

A Line study was pufonned by introducing methanol in air from a Tedlar bag at the probe 
tip and then dirrctly to the aC. The ratio of the two measured concamations is presented as a 
percent recovery. 'Ihc gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to dcmonsaatc a line blank. 

Total Reduced Sulfur br MI& 

A calibration c w g  was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then M y  to the W. The ratio of the two measured concenuations is 
presented as the percent recovery. 

I-- 18.3 - 1 
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QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-BPSSHS 

THEOR 
ppm 

0 
90 

149 
375 

DATE 6/6/9: 
ppm %REC 

-7 -0.79 
94 104.49 

154 103.49 
371 98.99 

1 
DATE 6/7/92 

BEFORE 

ppm %REC 

INST LINE %REC INST UNE %REC 
342 346 101% 340 329 97% 

-3 -0.3% 
86 95.6% 

159 106.7% 
371 98.9% 

BEFORE RUN 0 0 
AFTER RUN 0 0 

2. PROPANE LINE RECOVERY 

0 0 
1 0 

[DATE 6/5/92 [DATE 6/7/92 

3. LINE BLANK 

A:\SSHS.XLS 
18.3 - 2 
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"THEOR . %REC THEOR 
BEFORE RUN 89.7 89.7 
AFTER RUN 89.7 82.1 91.5% 89.7 

OUAUTY CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE SP-BPSSHS 

'I %REC 
81.2 90.6% 
84.3 94.0% 

1. CHECK STANDARD 

acetone 
isopropanol 
dimethyl sulfide 
benzene 
brornodichlorornethane 
dimethyl disulfide 
to I u e n e 
ethyl benzene 
rn-xylene 
o-xylene 
cumene 
alpha-pinene 
beta-pinene 
3-carene 

ATHEOR %REC EOR r %REC 
BEFORE RUN 100.0 91.1 91.1% 84.1 81.0 96.3% 
AFTER RUN 99.6 100.3 100.8% 103.1 * *  

L 

4. LINE BUNK 

BEFORE RUN 
AFTER RUN F5B4008 

Check standard response was correct. Decided to continue with analysis. 
* *  Methanol recovery an A side was acceptable. The needle valve was found to 
be plugged with 'junk' from the source. Valve was cleaned and proceeded with 
the analysis. 

FILE REF 1 [ _1__1_-1_ 

F5B4002 F6B4014 H 
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I 
1 
I ’  
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
~I 
I 
c 
I 
I 
I 

. 

f . . - 



1 
1 
b 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
c 
I 
I 

IIILL: SINPSON PAPER SOURCE: PINE BLEACH PLANT 

OATE 8/05 -) 6/05 -) 1 
TIWE 0123 1021 1123 0923 1023 1123 I351 1451 1551 1651 1151 1451 1551 I651 

SOURCE BPSSHS BPSSHS BPSSHS BPSSHU BPSSHU BPSSHV BPSETV BPSETV BPSETV BPSETV BPSFHU BPSFHU BPSFHU BPSFHY 
FIN PN2142 -) PH2141 -) PN1232 -1 P N Z l I b  -) 

E PH Si64 91164 SN64 SN63 SN63 SN61 SN58 SH58 SN58 SN58 51160 SN60 SN60 SN60 

UNITS 
HOOD PINE PINE PINE PIHE PINE PINE PIHE PINE PINE PIHE PINE PINE PINE PIHE 
PRODUCT T I 0  500 500 500 500 500 500 500 500 500 500 500 500 100 500 
KAPPA 12.4 30.5 30.5 30.5 10.5 30.5 16-1 36.1 16,l 30.8 30 .8  16.1 36.1 10.8 
CE K 3.2 3.2 3.2 3.2 3.2 1.2 2.8 2J 3.2 3.2 2.8 2.8 1.3 3.3 

CHEW USAGE 
Clr L B l T  50 54 46 50 54 46 56 14 62 5b 58 14 8 2  5 4  
c10r 1811 44 48 41 44 46 41 51 66 55 46 51 66 55 48 

WloH LBIT (0 40 40 (0 ( 0 4 0  52 52 52 60 52 52 52 60 
OXV6EN LB/T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

NtOCl LEI1 14 12 12 14 12 12 12 12 12 12 12 12 12 12 
NtoH L B I T  1.2 1.2 1 .2  1.2 1.2 1.2 1.6 2.0 l q 6  2.0 1 .6  2.0 1.8 2.0 

C lO I  L U T  20 20 20 20 20 20 20 20 20 20 20 20 20 20 
WrOH LBIT B.b B.4 1.4 L 4  6.4 1.1 8.1 6.1 6.1 6.1 6 .1  6.1 6.1 6 . 1  

WOCI LUIT 3 1 3 3 3 3 J 1 3 3 3 3 3 3 
ylon LBIT 4.8 b.2 4.2 4 # 6  4.2 4.2 4.2 4.2 4.2 4.2 b . 2  b . 2  4.2 4.2 

TGMRTW F 
k STOCK F 114 114 114 134 IS4 114 111 131 131 131 111 131 111 131 
Eo MIXER F 1 1  1 0  170 165 119 110 j 6 0  164 164 162 160 16b 164 162 
HI MIXH F lb4  la1 161 154 163 161 111 158 111 113 111 151 161 163 
D UPFLOV F 111 in 114 171 in 174 171 173 I70 171 171 173 170 171 
HI MIXER F 118 122 123 I t 6  122 121 125 125 12b 124 125 125 124 124 

DW LEVEL 
Ea  10.7 10.7 10.3 10.7 10.7 10.3 10.0 10.0 10.0 10.0 10.0 IO.@ 10.0 10.0 
H I  1.5 9.4 1.4 9.5 8.4 1.4 1.1 8.6 6.1 8.8 8.6 6.6 6.6 8 .6  
0 1.b 1.4 3.4 1.4 3.4 3.4 3.4 1.4 3.4 1.4 3.4 1.b  3.4 3.4 
HI 1.1 8.1 S.7 S.7 8.7 t;l 1.5 9.5 3.5 t.5 3.5 9.5 9.5 9.5 

SCRUBBER. C l r  SCM'JWR, C l Q  

SRU WED - TELLERETTEI 
US FLOT 4000 SCFN DE810 US FLU (000 S Q I  OHIO11 
tie FLOT 5  AI IS wn~c LIP FLOT 1 ORI M I T E  L I W  
DP 1.5 I N  wze Dp 8.5 INCHES HI0 

TYPE - coturn nn - atum 
IC1 REO - TELLtlETTEU 

RETOITION TIMES. MIM I 550 TI0 
NOTES: 1.0 BLEACHIM S E W E K E  - CnlORIYE WITH ClORIlE OIOXIOE, DC 30 

CAUSTIC goDI I OXYOU.  E o  80 
81 SODIUM WVpoo1LORITE, HI 50 
cniatItiE DIOIIOE. D 220 
t2 SODIUN HVWLOOIT€. HI 120 

2.0 C1Or S U Y I T I T U T I D l  IU I ITAINEO AT 7M 
3.0 ALL VALUES ONE HOUR REAOINa FM OPERATIONU LW 

5.0 C I Q  IS M C l h  
4.0 PROWCTID~ I o  II OVEN ~ l l  UNULEACHEO sui TCUSIDAV 

Nota: SN A ~ t n d h  D for U n i t  Proem h r i o t i o a  18.r( - 
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rO.1 10.; 1S.b 10.5 I0 .C 10.OC !Q.5 1 0 . 4  

2.0 j.0 2.0 3.0 3.0 3.0 2.1 3.1 
9 . 5  9.6 9.5 9 .5  9.6 9 . 5  9.: 9.E 

9.3 9 . c  9.8 9.8 9.8 9 . 3  9.8 9.8 

YC'ES:  '.C B!E\CkING SEXENCE - CHLORINE WITH ClORlNE D:CX;DE, f: 
CAUSTIC SODA I OXYGEN. EO 
1st SODIUM HYPOCHLORITE. H i  
CH!OQINE DIOXIDE, 0 
2no SODIUW HYPCCHLDRITE, HI 

2.3 CiOl SUB3TITUTION WAINTAINEO A T  IO! 
3.0 ALL VALUES ONE HOUR READINGS FROM 3PE?ATIONS LOG 
r . 0  PROOUCTICN IS I N  OVEN DRY UNBLEACHED SHORT TONS 
s a G  Cl01 A S  ClDi USAGE 18.4 - 2 
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SECTION 19 

CHLORINATION WASHER VENT 

(SP-BPHCWV) 

Section 19.1 Emission Test Results - VOC 

Section 19.2 Emission Test Results - Miscellaneous 

Section 19.3 Quality Control Results 

Section 19.4 Process Operating Data 
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SECTION 19 
CHLORINATION WASHER VENT 

(SP-BPHCWV) 

The chlorination Washer Vent was tested on one day. The source was sampled for 
volatile organic compounds by Methods 25A and 18. One hydrogen chloride sample was 
collected. chloroform was not sampled due to the entire bleach plant going down during runs 
2 and 3. 

Total Hvdrocarbons (MZSA) 

Figure 19.1 presents the THC trend for the test period on 6/10/92. The total 
hydrocarbon concentrations varied fiom 8 to 12 ppm except for a drop to 5 ppm at 1048. 

Volatile Ornank Communds (MI81 

Table 19.1 summarises the results for the Method 18 target compounds, and 
Section 19.1 is a tabulation of the data. Methanol and chloroform were detected by the 
Method 18 analyses. Ihe volumetric flow was measured during samplhg with a pitot  be. 

Table 19.2 summarizes the results of testing for hydrogen chloride and chloroform 
Section 19.2 tabulaus the results for each compound. Hydrogen chloride was detected 
(<0.1 lb/hr). 

VOC Oualitv Control Resulg 

The VOC quality control data arc tabulated in Section 19.3. An explanation of the data 
is included in the section. Quality control results for other parameten arc included with the 
data summary in the section refexend. 

~ tin onditio 

Section 19.4 includes the process operating data as recorded and provided by mill 
PCXSOMCl. 
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TABLE 19.1 SUMMARY OF VOC RESULTS 

soura: morinsalon wasbcr vent Mill: SIMPSON - PASADENA 
So~raCode: SP-BPHCWV Tesl Dam: 6/10/?2 

w: NA EPN SN66 

0.1 
0.1 
0. I 
0. I 

0.1 
ND ND ND 0.1 
ND ND ND 0.1 
ND ND ND 0. I 
ND ND ND 0. I 

0.2 
ND ND ND 0.1 

B I O l l l C d i d ~ ~  ND ND ND 0.2 
Tolume ND ND ND 0.1 
Ehyl knnm ND ND ND 0.1 
m-. p X y k a  ND ND ND 0.1 
*Xyknc ND ND ND 0. I 
cumeae ND ND ND 0.1 

w-- ND ND ND 0.1 

kIa-PiIIen? ND ND ND 0.1 

3-cucas ND ND ND 0.1 

Taprrrw-) ND ND ND 0.1 

PQ== ND ND ND 0.1 

Hctbod 16 R.l Mabd IS Data 

Sum of Compoondr n C. I b h  Ai 02 0.1 

19 - 3 
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TABLE 19.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADENA 
S o w  Codc: SP-BPHCWV 
FIN: PNZ151 EPN: SN66 

Some: chlodoarim Wspher Vmc 
Tejt Dales: 6/10/92 
CIN: NA 

Volumcble Flow D.(. 
Stack Tempraauc, O F  

ND - No4 Detected 
DL = Detecdm Limft 

19 - 4 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Soum: Chlorination Wasber Vcat FIN: PNZI5I 
Sounncods: SP-BPHCWV Date: 6/10/92 EPN: SNb6 cm: NA 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Beginning T h e  I044 
Flow Data 

Stack Tempsrphue, O F  99 99 
Moisturs Conteat, R 6.3 6.3 
oxygca coacsatnlion, R 20.8 20.8 
Carbon Dioxide COaomtrPtion, 5% 0.0 0.0 
Volumetric Flow Rots, ~ 1 0 ' 3  ACFM 9.4 9.4 
Volumetric Flow Rate. ~ 1 0 ' 3  DSCFM 8.3 8.3 

Process Operating Conditions 

Method 16 Data 
Production Rots, ADT pulpk 13.5 13.5 

Hydmgea sulfide 
Concatntion, ppmvd 
Emission Rots, l b b  

Comtnt ioa ,  ppmvd 
Emission Rots, lblhr 

Concatration. ppmvd 
Emission Rate, I b k  

Conccatratioo, ppmvd 
Emission Rots, l b k  

Concatration. ppmvd 
Emission Rots. l b k  

Methyl mercaptao 

Dimelby1 sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Melhsnd 

Coocsotntion. ppmvd 
Emission Rate, lblhr 

Conceatntioo. ppmvd 
Emission Rate, Ib/hr 

Methyl mercaptan 

Ethand 
-trotion, ppmvd 0.5 0.5 * 
Emission Rots. l b k  0.1 * 0.1 * 

Coocatration. ppmvd 0.5 * 0.5 
Emission Rate, I b 5  0.1 * 0.1 * 

Comtration, ppmvd 0.5 0.5 
Emission Rate. l b k  0.1 * 0.1 * 

Aeetoae 

2 -h*  

- 

8.9 
0.4 

8.9 
0.4 

Pap 2 of I6 EIBPHCWV.XLS 9122192 19.1 - 1 om OT mom V a l w s r e n  *o lhrr Ib. dgDsci00 Limil. 



EMISSION TEST RESULTS - VOC I 
NA I Mill: SIMPSON - PASADENA Source: Chlorination Washer Vmt FIN: PN2lSl 

so--. SP-BPHCWV Date: 6110192 EPN: SN66 CIN: - 

I Run I Run 2 Run 3 Average 

Dimethyl sulci& 
&neatration, ppmvd 
Emission Rate. l b k  

Cmcatrption, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, I b k  

Cmcatration. ppmvd 
Emission Rate, I b k  

Bmmodid~loromethaae 
Coocmtntion. ppmvd 
Emission Rate, I b k  

Concmtmtion, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Cmcatrptioa. ppmvd 

2-Bu- 

ChlordOrm 

Benaaw 

Dimethyl disulfide 

Tolueac 

Ethyl benzme 

Emission Rate. l b k  

Coaccntratiw, ppmvd 
Emission Rate, I b k  

Conmtration. ppmvd 
Emission Rate, I b k  

Coocmtrptioa, ppmvd 
Emission Rate, I b k  

Concatdon. ppmvd 
Emission Rate. lwbt 

m-, P X Y ~  

0-Xylene 

CIpncac 

alphp-pinen 

bdp-KlWJDE 
cwcmtratioo. ppmvd 
Emissim Rate. I b k  

~ t r a t i o a .  ppmvd 
Emission Rate, I b k  

Concatration, ppmvd 

3cprrru 

Tapeaes W ~ W W  

0.5 * 
0.1 

2.1 
0.4 

0.5 
0.1 

1.1 * 
0.2. * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 *' 

0.5 * 
0.1 * 

0.5 * 
0.1 

P 
* I 

0.4 I 
1.1 * * I 
o.2 * I 
0.5 * I 
0.5 * I 

0.5 

2.1 

0.5 * 

0.1 * 

0.1 * 

0.5 * I 
0.1 * 

0.5 * I 
0.1 

0.5 * b 
0.1 * 

0.5 * 1 
0.1 * 

0.5 I 
0.5 * I 
0.1 

0.1 * 

0.5 * I 
0.1 * Emission Rate. i b k  ~. ... 

I *om or llpn v l l u a  vom *PIhM lba darctioll limil. hga 3 of 16 fiIBPHcwV.xLs PRY92 
19.1 - 2 ~ 
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EMISSION TEST RESULTS - VOC 
Sourcs: Chlorination Washer Vent FIN: PNZlSl 

SoUmCods: SP-BPHCWV Date: 6/10/92 EPN: SN66 CIN: NA 
Milk SIMPSON - PASADENA 

Run I Run 2 Run 3 Average 

P-CYm= 
Conccatrpli~a. ppmd 0.5 0.5 * 
Emission Rnte, Ib/hr 0.1 0.1 * 

Concentration, ppmvd 11.2 11.2 

Concmtmtion. ppmvd 0.0 0.0 
Sum MlE PB Carbon, lbhr 0.2 0.2 
U n k n m  Compoundr 'k &Total 0.0% 0.0% 

~ t r a t i o n .  ppmvd as C 10.7 10.7 
Emission W, l b k  as C 0.2 0.2 

KnomaPBCPrbOn 

U ~ w m a s C P r b O n  

Method ZSA Data 
Total Eydrmvbnm 

COMMENTS 

Bleach p h l  dom for N n l 2  md 3. 

19.1 - 3 
om or mom V d u u  wn *u th.0 mo 4Mtim limit. 4 of 16 EIBPHCWV.XLS 9/22/92 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: Chlorination Washer V a t  FIN: PN2151 
Sou~Code: SP-BPHCWV Date: 6l10192 EPN: SN66 CIN: NA 

Run 1 Run 2 . Run3 Average 

CALCULATED RESULTS 
Beginning Time 1048 
Flow Data 

Stack Tempershm. "F 
Moishlrs Content. % 
Oxygea Concentration. % 
Carbon Dioxide Coneatration, 96 
VolumCtric Flow Rote. x10-3 ACFM 

99 
6.3 

20.8 
0.0 
9.4 

99 
6.3 

20.8 
0.0 
9.4 

Volumtric Flow Rate, x10-3 DSCFM 8.3 8.3 

production Rple. ADT pulp/hr 13.5 13.5 
Process Operating Conditions 

Miscellaneous Parameters 
Chloroform (Adsorption Tube) 

Concentration. ppmvd 
Emission Rate, l b k  

Coauaimtiw, ppmvd 1.5 1.5 
Emission Rate, l b h  0.1 0.1 * 

Hydmgm chloride 

COMMENTS 

Chlomform w.l not rampled dus 10 b l a h  p h t  going dom. 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration emr, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quallty control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organif compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv M25A 

Calibration was performed using cenified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration c w e  was then used to recalculate the concentration of 
each standad. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by inaoducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic Common& bv M18 

The Calibration curve was verified by analyzing a check standard contain@ a number of 
compounds. The pucan recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard 

A line study was pcrfomed by i n d u c i n g  mabeno1 in air from a Tedlar bag at the probe 
tip and then dirrctly to the GC. The ratio of the two measured concentrations is presented as a 
percent rccwu-y. Thc gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total R e d ~ ~ e d  Sf lor  bv M16 

A calibration m e  was prepared from three standards generated from gravimetrically 
cerdfled permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the lineariry of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and them directly to the GC. The ratio of the two measured concentrations is 
prcsemed as the percem recovery. 

I.nc 19.3 - 1 
(LI m I1  roplb I992 



OUAUTY CONTROL SUMMARY 
METHOD 25A 

SOURCE 

BEFORE 
AFTER 

MILL SP 

INST LINE %REC INST UNE %REC 
155 140 90% 
158 151 96% 

1. CALIBRATION 

THEOR 

ppm 

0 
90 

149 
375 

BEFORE 
AFTER 

2. PROPANE LINE RECOVERY 

11 DATE 6/10/92 

INST LINE INST LINE 
0 0 
0 0 

SP-BPHCW 

- 
IATE 611 0192llDATE 110100 
pm %REC llpprn %REC 

I1 

-7 -0.7% 
94 104.4% 

156 104.7% 
371 98.9% 

0.0% 
0.0% 
0.0% 

I1 

11 DATE 

3. UNE BLANK 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

19.3 - 2 
Page 3 I Printed on 811 8/92 5:02 PM 
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%€OR 
BEFORE RUN 88.7 86.9 96.9% 
AFTER RUN 88.7 86.0 95.9% 

QUAUTY CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE sp-8mcwv 

T " 1 R  

1. CHECK STANDARD 

ANALYTE 

THEOR 
BEFORE RUN 109.0 99.4 91.2% 
AFKR RUN 107.7 110.0 102.1% 

39.08 87.87% 
31.24 73.24% 

8.37 85.66% 

21.73 92.67% 
18.94 92.44% 
18.51 89.89% 
18.43 89.39% 

THEOR 

4. UNE BUNK 
I-------nlEREf--------I 

BEFORE RUN FA64003 I 
AFTER RUN FB64001 I 

A:\SP-HCWV.XLS %&i Rlntrd on 8/18/92 5:02 PM 
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“ ILL:  SIIIPSON PAPER SOURCE: HAROW000 BLEACH PLANT 

DATE 8/10 -) 6/18 
TINE 1044 1044 1523 1823 1123 1523 1823 1123 I l l 0  1210 1310 1520 1820 1720 

SOURCE EPHSHW Ef l IcTV EPHCSS -) BPHEMV -) amss -) EPHCTS - >  
F I N  PN2188 PN2151 PN2152 -) PN2151 -) PN2152 -) PN2162 - )  

E M  SN15 SI68 SNBB -) SN66 -) swaa -) SI14 -) 

UNITS 
YODO HARDW#IO -) 

PROOUCT TI0 325 125 300 300 215 300 300 275 300 215 275 215 275 215 
KAPPA 18.9 1 8 . 9  11.9 i i . 9  ia.5 17.9 11.9 i a .5  19.0 18.2 1s.2 i8.a 21.5 20.7 

CHEW USAGE 
C l l  LE/T 112 1 1 1  112 112 80 112 112 ao 136 iz8 128 12 10s 118 

WlOH LB/T 114 114 to8 108 10s 10.9 loa 10s 132 13s 133 133 110 130 

NtOCl LE/T 36 38 32 32 32 32 32 32 34 34 34 34 34 34  

C I O I  LBlT 11 I1 I1 11 11 11 I1 11 11 11 I1 11 11 17 

Nlocl LE/T 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
NiOH L E l T  8 8 E 8 a a a n 4 4 4 4 4 4 

C STOCK F 100 100 100 100 100 100 100 100 116 116 111 116 118 116 

Hc NIXER F 128 I28 128 128 128 128 128 128 121 I28 121 128 128 128 
D UPFLOT F 154 154 154 154 154 154 154 180 160 110 110 110 180 180 
HI I I X R  F 110 110 110 110 110 110 110 110 110 110 110 110 I10 110 

pH LEVEL 
EO 10.6 i0 .8 10.8 10.8 10.9 1o.8 10.1 10.9 10.8 I I , I  1 1 . 1  10.9 11.1 1o.a 
HI 8.9 8.9 8.9 8,9 8.9 8.9 8.9 1.9 8.0 1.8 1.8 8 .1  8 . 3  (1.5 
D 4.5 4.5 4.5 4.5 . 4.5 4.5 4.5 3.9 1.0 3.8 3.S b.1  3.1 4.1 
HI 9.0 9.0 9.0 9.0 9.0 9.0 9.0 8.a a.8 8.1 8.1 8.6 s.6 8.8 

E NIXER f 110 110 110 110 110 110 110 110 118 118 116 111 118 i i a  

SCRUBEER. C I I  
TTPE - WLUM 
SRB NED - TELLERETTES 
641 FLOT SCFM - NO FAN 8118 F L W  SEW - I# FAN 

OP I N  L O  - I# FW DF I N  Hi0 - WO FAN 

( 2 )  SCRUBBERS. C l o t  TOTER AND SEAL BQX 
up1 - COLUlg 
SRI  ME0 - TELLERETTIS 

L I P  FLW 16R IO# W L I a  FUN IO em DILUTE SODIUM EISULFITE 

NOTES: 1.0 ELEACHINP SIPOEICE - 01101)INE. C 
CAUSTIC SDM, E 
18t  S O D I M  HYPOCHLORITE WITH CAUSTIC. Hc 
CHLORINE DIOXIDE WITH CAUSTIC, D 
2nd SODIUI WBCHLORITE MITH CAUSTIC. HI 

2.0 ALL VALUES W E  WR READIN8S FROM OPERATIOIS LOO 
3.0 PROWCTION I S  I N  OVEN Dm UIILEACHED SlloRT TONS 
4.0 E l01  I S  AS C l O i  
5.0 Hi pH REPRESENTS VAT 0ll WHERE dl I S  ADJUSTED 81 ADDINC CHLORINE 

FILTRATE TO REWCE SCALINC. ACTUAL #I I N  THE HYPO TOWER I S  
11 THE RANEE OF 9.1. 

Note: SH Appwdla D for U n i t  P r o c t e t  Ducriotion 
19.4 - 1 

RETENTIWI TINES. N I I  I 150 T I 0  
42 
42 

110 
220 
30 
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SECTION 20 

EXTRACTION WASHER VENT 

(SP-BPHEWV) 

Section 20.1 Emission Test Results - VOC 

Section 20.2 Emission Test Results - Miscellaneous 

Section 20.3 Quality Control Results 

Section 20.4 Process Operating Data 
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SECTION 20 
EXTRACTION WASHER VENT 

(SP-BPHEWV) 

The Extraction Washer Vent was tested on one day. The source was sampled for 
volatile organic compounds using Methods 25A and 18. Chloroform and hydrogen chloride 
samples were collected. 

Total Hvdroeatbom (MSM 

Figures 20.1 presents the THC trends for the test pcriod on 6/10/92. The total 
Between 1524 and 1551, the hydrocarbon concentrations were predominately 0 ppm. 

concenmtion was 1 ppm. 

Volatile Ornank ComDoua& fm 
Table 20.1 summarires the results for Method 18 target compounds, and Section 20.1 

is e tabulation of the data Methanol and chloroform wen identifed by the Method 18 
analyses. The volumetric flow was measured during sampling with a pitot tube. 

Miscellaneous Parameter$ 

Table 20.2 summaries the results of testing for hydrogen chloride and chloroform. 
Section 20.2 tabulates the results for each compound. The chloroform result wns slightly 
higher than Method 18. Hydrogen chloride was detected (<0.1 Ib/hr). 

voc 0 ualitv Control Res& 

The VOC quality control data arc tabulated in Section 20.3. An explanation of the data 
is included in the section. Quality control results for other parameters arc included with the 
data summary in the seaion referenced. 

Proem DescriDtba end Omratinn Conditiom 

Section 20.4 includu the process operating data as recorded and provided by mill 
pCnOMC1. 
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TABLE 20.1 SUMMARY OF VOC RESULTS 

MU: SIMPSON - PASADENA S o m :  Exmctioo Washa Ven 
SouxceCode: SP-BPEEWV Test Dates: 6/10/92 

PNZI55 CIN: NA EPN: SN68 - 
M E  W m A N  QL 

Volumetric Flow D.1. 
Slart Tempram. OF 

Method 16 Daw I b k  
0.1 
0.1 
0.1 
0.1 

Dimethyl dlsulede 0. I 
Method 18 D R ~  lblhr 

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

0.2 
0. I 
0. I 
0.1 
0;l 
0.3 
0. I 
0.4 
0.1 
0. I 
0.1 
0. I 
0.1 
'0.2 
0.2 
0.2 
0.2 . -  

P - k  ND ND ND 0.2 
Metbod 16 P I n M a b d  18 Dm 
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EXECUTIVE SUMMARY 

This volume of the repon presents the results of the sources tested at the Temple-Inland 
mill in Sfisbee, Texas. Volume 1 describes the objectives of the study, methodology used to 
collect the data, and the quality conpal results which an applicable to the en& study at the 
five mills. A copy of the project work plan is also included as an Appendix to Volume 1. 

The table on the following page summarizes the sources tested for the various parameters. 
The tCS&g was conducted during the time period of 09 July through 21 July by a WESTON 
test team led by Mr. Bobby Bms. Mr. J. P. Hawkins of Temple-Inland was responsible for 
collection of process operating data and coordination of testing activities with mill operations. 

The data an presented in separate sections for each source. A brief narrative is used to 
highlight data for the soum and the data collected for each source is summarized in tabular 
form. A trend plot is included for the total hydrocarbon concentration. Subsections an used 
to present specific so- results, quality control results and process operating conditions. The 
preliminary data collected during the scmning phase is included as an appendix. Suppotting 
data (chromatograms, calibration data, field data sheets, etc.) will remain on f i e  for a period 
of thne years. 

1 
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SECTION 1 

GAS-FIRED POWER BOILER 

(TI-PBGF) 

Section 1.1 Emission Test Results - VOC 

Section 1.2 Emission Test Results - Miscellaneous 

Section 1.3 Quality Control Results 

Section 1.4 Process Operating Data 



SECTION 1 
GAS-FIRED POWER BOILER 

(TI-PBGF') 

The Gas-Fired Power Boiler wns tested on two Merent days for volatile organic 
compounds and aldehydes. 

Figures 1.1 and 1.2 present the THC trends for the test periods on 7/18/92 and 7/19/92. 
Total hydrocarbon values wen very low on both days (2-3 ppm). No explanation is available 
for the THC spikes on 7/18/92. 

Volatile Ornanic ComDounds MlfQ 

Table 1.1 summarizes the results for the Method 18 target compounds, and Section 1.1 is 
a tabulation of the data. TRS was not analyzed. The volumetric flow was measwed during 
sampling using a pitot tub. Methanol was present on 7/18/92 at concentrations approximately 
one-half the detection limit of 1.2 lb/hr. No target compounds were identified on 7/19/92. 

Table 1.2 summarizes the results of testing for aldehydes. Section 1.2 tabulates the results 
for each compound. Acetone was detected at 2 lb/hr on 7/19/92. No other aldehydes were 
detected. It is unknown whether or not the trace amount of acetone is an anomaly of the 
method or the source. Acetone was not identified in any of the M18 analyses. 

VOC Oualitv Control Resulb 

The VOC quality control data arc tabulated in Section 1.3. An explanation of the data is 
included in the section. Quality control results for other parameters are included with the data 
sumrmuy in the section refennced. 

Process Dfscrintbn and Owratinn Conditions 

Section 1.4 includes the process operating data as recorded and provided by mill personnel. 
It should be noted that process data for this source was provided for 7/16/92 and 7/17/92 
instead of 7/18/92 and 1/19/92. 
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TABLE 1.1 SUMMARY OF VOC RESULTS 

Mill: T E h f P L E r " D ( B v s d r * )  SO-: aaC-pirrd Po- Boiler 
Sourcecode: TI-PBOF Tesc Dues: 7/18/92 7/19/92 
IN. P-6 W. 511 EPN: I 

mi MM&?d !& 
Yolumctrk Flow W. 

Stact Temp-. OF 

Method 16 Data, I b h  
Hydrogen slllflde 
Methyl me~aprm 
Diwthyl d 6 d e  
CatbocldbUikk 
Dimethyl* 

Mechpwl ND ND ND I .2 
Ethanol ND ND ND 0.4 
AM- ND ND ND 0.5 
2-Ropawl ND ND ND 0.6 
2-Butawoe ND ND ND 0.7 
ChlOlQfOH4l ND ND ND 2.2 
Be- ND ND ND 0.7 

Method 18 Dah l b k  

Bromodlchlomw~um ND ND ND 3 
Toluen ND ' N D  ND 0.8 
Ethyl beMae ND ND ND 1 
m-, pXyknc ND ND ND 1 
0-xylem ND ND ND I 
clwmm ND ND ND 1.1 

ND ND ND 1.3 
ND ND ND 1.3 

*-. 
bcta-plrcm 
3-csrrae ND ND ND 1.3 
T e r ~ u = ( U e d )  ND ND ND 1.3 
P-cYw= ND ND ND 1.2 

Method 16 Plm Metbod I8 Dab 
mwna a9 c. Im 
U-a9Cl& 

NIhNot Dewted 
DbDeSKtion Limit 



TABLE 1.2 SUMMARY OF MlSCELLANEOUS RESULTS 

Milk TEhiPLEINLAND 
SOIUCCCO&: TI-PBGF 
m P-6 m1 

Source: Oas-Fired Power Boikr 
TeJt Dates: 7/18/92.7/19/92 
m 511 

ND ND ND 0.3 

ND ND ND 0.4 

0.5 ND 
. .  . .  

ND ND ND 1.0 

ND ND ND 0.6 

ND ND ND 0.8 

ND ND ND 0.5 

ND ND ND 0.9 

ND i. Not Detected 
DL - Deteaim Limit 

1 - 5  
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Section 1.1 Emission Test Result8 - VOC 



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: Gas-fid Power Boiler FIN: P d  
Sourcecode: TI-PBGF Date: 7/18/92 EPN: 1 CIN: 511 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Wouing T i e  1252 1352 1452 
Flow Data 

349 
8.4 

Oxygen Coocoatration. % 14.5 14.5 
Carbon Dioxide Coaccatrntion, % 4.0 4.0 
Volumetric Flow Rate, x10-3 ACFM 180.5 180.5 
Volumetric Flow Rate, x10-3 DSCFM 107.9 107.9 

Production Rate, x10-6 BTUlhr 278.5 299.7 263.0 280.4 

Hydrogea sulfide 

Stack Tempentun, OF 349 
Moishve Cootcot, % 8.4 

Process Operating Conditions 

Method 16 Data 

Coocmtrntion, ppmvd 
Emissioa Rate, Iblhr 

Concmtration, ppmvd 
Emission Rate, Iblhr 

Concamtioa, ppmvd 
Emission Rate, Iblhr 

Concmtmtion, ppmvd 
Emission Rate, lblhr 

Cooccotrplion, ppmvd 
Emission Rate, Iblhr 

Metbyl mercaptan 

Dimethyl d l d e  

cprbm disulfide 

Dimethyl disulfide 

Method 18 Data 
Methpnd 

Concatration. ppmvd 
Emission Rate, Iblhr 

Concatntion, ppmvd 
Emission Rate, I b k  

M d y l  maaptan 

EthMd 
Conceamtion, ppmvd 0.5 * 0.5 * 0.5 * 0.5 

collcmtrntion, ppmvd 0.5 * 0.5 * 0.5 * 0.5 
Emissioo Rate, lblhr 0.5 0.5 * 0.5 * 0.5 

Coocoatration. ppmvd 0.5 0.5 * 0.5 * 0.5 

Emission Rate, lblhr 0.4 0.4 0.4 0.4 

Aeetolw 

2 - h W  

Emission Rate, lblhr 0.6 * 0.6 * 0.6'. 0.6 

2.2 * 
1.2 * 

2.2 * 2.2 * 
1.2 * I 1.2 * 

2.2 
1.2 * 

1 . 1  - 1 RpZof16 BlPBGP.XLS P l l b q ?  . n ma0 V d u u  mere k" t h o  til* Mcstim limit. 
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EMISSION TEST RESULTS - VOC 
MiU: TEMPLE-DLAND ( E V a e )  Source.: Gas-fired Power Boiler FIN: P d  
SouMcods: TI-PBGF Dab: 7/18/92 EPN: 1 CIN: 

Run 1 Run 2 Run 3 Average 

Dimethyl sulllde 
~oacsotntion, ppmvd 
Emissim Rate, I b h  

~oocsatntioo. ppmvd 
Emission Rate. I b h  

coa~eatmtion. ppmvd 
Emission Rate. I b h  

cimcu~tratim. ppmvd 
Emission Rate, l b h  

Bramodifhlommetbplw 
Cwcrotntion, ppmvd 
Emission Rate, I b h  

Conceatntioo, ppmvd 
Emission Rate, I b h  

Ccmxabation, ppmvd 
Emission Rate. l b h  

Cwccotmtion. ppmvd 
Emission Rate, I b h  

Cmcatntion, ppmvd 
Emission Rate, I b h  

Concmtration, ppmvd 
Emission Rate, I b h  

Coaceatntioa, ppmvd 
Emission Rate, I b h  

2-Butonoac 

Chlordorm 

BcMac 

Dime(hyl disullidc 

T o l u e ~  

Ethyl benaeae 

m-, P X Y ~  

0 - X y h  

C- 

I l p h P - F h W  
Cooccntntioa, ppavd 
Emission Rate, I b k  

Cotw.?eatrStioa, ppmvd 
Emission Rate. I b h  

Cooccntntion, ppmvd 
Emission Rate, I b h  

betal-PiDme 

3-cprrrw 

TerpenesKJ=ppsiTi 

0.5 * 
0.7 * 

1.1 * 
2.2 * 

0.5 * 
0.7 * 

1.1 * 
3.0 * 

0.5 
0.8 * 
0.5 * 
1.0 * 

0.5 
1.0 * 

0.5. * 
'1.0 * 

0.5 * 
1.1 

0.5 * 
1.2 

0.5 
1.2 * 

0.5 * 
1.2 

0.5 * 
0.7 * 

1.1 * 
2.2 * 

0.5 * 
0.7 * 

1.1 * 
3.0 * 

0.5 
0.8 * 

0.5 * 
1.0 

0.5 * 
1.0 * 

0.5 * 
1.0 * 

0.5 * 
1.1 * 

0.5 * 
1.2 

0.5 
1.2 

0.5 * 
1.2 * 

0.5 * 

0.5 * 
0.7 * 

1.1 * 
2.2 * 

0.5 * 
0.7 

1.1 * 
3.0 * 

0.5 * 
0.8 * 

0.5 * 
1.0 * 

0.5 * 
1.0 * 

0.5 
1.0 * 

0.5 
1.1 * 

0.5 
1.2 

0.5 * 
1.2 

0.5 
1.2 * 

0.5 * 

0.5 P 
0.7 1.1 * I 
2.2 * 

0.5 * I 

J 
0.5 I 

0.7 * 

1.1 * 
3.0 * 

0.8 * 

0.5 1 
1.0 * 

1.0 * 

0.5 * 
1.0 * 

0.5 1 
1.1 

0.5 * I' 

0.5 1.2 * ,I 

1.2 

0.5 1 
1.2 * 

Emission itak,-lbh 1.2 * 1.2 * 1.2 * 1.2 * 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (cvsdnle) Source: OM-fired Power Boiler FM: P.6 
SounaCoQ: TI-PBGP Dote: 7118192 E P N  1 CM: 511 

Run 1 Run 2 Run 3 Average 

Pcymaw 
Coacentntion. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate, l b k  1.2 * 1.2 * 1.2 * 1.2 * 

Kaowmp1csrboa 
Coacentntion, ppmvd 0.8 0.9 0.8 0.8 

U ~ p 1 c u b o n  
Chcsntrntion, ppmvd 0.0 0.0 0.0 0.0 

Sum MI8 p1 Carbon, lblhr 0.2 0.2 0.2 0.2 
Unlmnm Compollllds S of Total 0.0% 0.0% 0.0% 0.0% 

Cooceatntion, ppmvd M C 3.3 3.3 3.3 3.3 

Method S A  Data 
Total Hy- 

Emission Rate, I b k  M C 0.7 0.7 0.7 0.7 

1.1 - 3 Rge 4 of I6 ElPBOP.XLS 9/16/92 .om OI mDn V d U M W r o  kndlanntbc dctcstioll l i d .  



EMISSION TEST RESULTS - VOC 
MU: T E M P U - I ” D  (EVpdple) Source: Gas-fired Power Boiler FIN: P-6 
So- w: TI-PBGF D8t.C: 7/19/92 EPN: 1 C M :  

Run 1 Run 2 Run 3 Avenge - 
CALCULATED RESULTS I 
&@Mi* Time 1120 1220 1320 
Flow Data 

Suck Temperature, “F 342 342 

14.5 14.5 
MoistYrsCOnht, % 8.4 8.4 
oxygca coaceatrpti~. 16 
cprboo Dioxide collceabation, % 4.0 
Volumttric Flow Rate. ~ 1 V 3  ACFM 180.2 180.2 
V o I d c  Flow Rate. ~10’3  DSCFM 108.7 

4.0 I 
I 
I 

process Operating Conditions 

Method 16 Data 
Production Rate. ~10.6 BTUhr 251.7 253.4 273.9 259.7 

Hydrogen sulzide 
Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Methyl merraptan 

I 
I 
I 
I 

Emission Rate, Ibhr 1.2 * 1.2 * 1.2 * 1.2 * I 
I 

Emission Rate. lbhr 0.5 * 0.5 * 0.5 * 0.5 * ,I 

Emission Rate, Ibhr 

Coaceatration, ppmvd 
Emission Rue, Ibhr 

Concatration, ppmvd 
Emission Rate, Ibhr 

Concatration, ppmvd 
Emission Rate, Ibhr 

Dimethyl 

Carbon HI& 

h & y l  disulfide 

Method 18 Data 
Methsnol 

Cooccntratioa, ppmvd 2.2 * 2.2 * 2.2 * 2.2 * 

Methyl - 
C-nCsatntiOa, ppmvd 
Emission Rate, l b k  

Ethud 
Coaceotntioa, ppmvd 0.5 * 0.5 * 0.5 0.5 * 
Emission Rate, l b k  0.4 * 0.4 0.4 0.4 * 1 
Comxatration. ppmvd 0.5 * 0.5 0.5 * 0.5 * 

ACetOiW! 

2-Roppnol 
Coaceotration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 

0.6 * 0.6 * 0.6 * 

I 
I Pap0 6 of 16 EIPBOF.XLS 9/16/92 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Ev.d.le) %UrCe: GM-firod POWCI FIN: P-6 
sourcs cods. n - p t m  D* 7/19/92 EPN: 1 CIN: 51 1 

~~~ 

Run 1 Run 2 Run 3 Average 

Dimethgl sulfide 

2-But.mn 

Coaomtntion, ppmvd 
Emission We, I b k  

Coomtntion. ppmvd 
Emission Rots, l b k  

Coomtnrion. ppmvd 
Emission We. I b k  

-tntion. ppmvd 
Emission Rots. I b k  

Coaomtntion. ppmvd 
Emission We, I b k  

Coomtnuion, ppmvd 
Emission Rots, I b k  

~ t n t i o n .  ppmvd 
Emission Rate, I b k  

Coacmtntion, ppmvd 
Emission Rots, I b k  

Concmtration, ppmvd 
Emission Rate. I b k  

CoacmtrStion. ppmvd 
EmissionRate,Ib/hr . 

 on, ppmvd 
Emission Rots. l b k  

CblomlOrm 

Bemar 

Dimethyl disuukk 

TdWK 

Ethyl benaeac 

m-, P X Y ~  

a-xykae 

CI.aCSK 

dpb-piaeae 
-mi-. ppgvd 
Emission Rate. lblhr 

Concmtntioa. ppmvd 
Emission Rots, I b k  

C o n ,  ppmvd 
Emission Rate, I b k  

C Q I I C U I ~ ~ ~ ~ .  ppmvd 

be(s-- 

3- 

Terpen=(UmpecXkdl 

0.5 * 0.5 
0.7 * . 0.7 * 

1.1 * 1.1 * 
2.2 * 2.2 

0.5 * 0.5 * 
0.7 * 0.7 * 

1.1 * 1.1 * 
3.0 * 3.0 * 

0.5 
0.9 * 

0.5 
1.0 

0.5 * 
1.0 

0.5 
1.0 

0.5 * 
1.1 

0.5 * 
1.3 * 

0.5 * 
1.3 * 

0.5 * 
1.3 * 

0.5 

0.5 
0.9 * 

0.5 * 
1.0 * 

0.5 * 
1.0 * 

0.5 * 
1.0 * 

0.5 
1.1 * 

0.5 * 
1.3 

0.5 * 
1.3 

0.5 * 
1.3 * 

0.5 * 

0.5 
0.7 * 

1.1 * 
2.2 * 

0.5 
0.7 * 

1.1 
3.0 

0.5 * 
0.9 

0.5 * 
1.0 * 

0.5 
1.0 * 

0.5 * 
1.0 * 

0.5 * 
1.1 

0.5 * 
1.3 * 

0.5 
1.3 

0.5 
1.3 * 

0.5 * 

0.5 * 
0.7 

1.1 * 
2.2 * 

0.5 * 
0.7 * 

1.1 * 
3.0 * 

0.5 * 
0.9 * 

0.5 * 
1.0 

0.5 * 
1.0 * 

0.5 
1.0 

0.5 * 
1.1 * 

0.5 * 
1.3 * 

0.5 * 
1.3 * 

0.5 * 
1.3 * 

0.5 * 
Emission Rots, I b k  1.3 * 1.3 * 1.3 * 1.3 

.om or mDlD V h  rcn * p Q n t h o  k h  Limit. 1.1  - 5 Paw 1 of 16 6IPBGF.XLS 9/16/92 
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EMISSION TEST RESULTS - VOC 
~ i l ] :  TEMPLE-INLAND (Evadale) Source: Gas-tirul Power Boiler FIN: 
source code: TI-PBGF Date: 7/19/92 EPN: 1 CIN: 

~~ 

I Run 1 Run 2 Run 3 Average 

p-Cymene 
Concentration. ppmvd 
Emission Rate, Ihhr 

Concentration, ppmvd 

Concentration, ppmvd 

.__." Unknown Compounds 46 of Total 

Knowns ils Carbon 

Unknowns ils Curbon 

Sum MI8 ils Cubon, lb/hr 

.............................................................................. 
Method 25A Data 

...... 

0.5 * 0.5 * 0.5 * 0.5 * 
1.2 * 1.2 * 1.2 * 1.2 * 1 

O3 * I 0.5 * 0.5 * 0.5 * 

0.0 0.0 0.0 0.0 
0.1 * 0.1 * 0.1 

0.0% 0.0% 0.0% 0.:; * 1 ....................................................................................................................................... 

I 
I 

Total Hydrocarbons 
Concentration. ppmvd as C 2.2 2.2 2.2 2.2 
Emission Rate, lblhr as C 0.4 0.4 0.4 0.4 

I 
I 
I 
I 
I 

Om or more valuer w e e  ICSP than the deicetian liinil. 1.1 - 6 

I 
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Section 1.2 Emission Test Results - M i s c e l l ~ ~ o u ~  
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Milk TEMPLE-INLAND (Evsdsle) SOUM: G ~ s - f ~ ~ d P o w a B o i l ~ r  FIN: P 4  
sourcecode: TI-PBGF D.te: 7/18/92 EPN 1 CIN: 511 

Run 1 Run 2 Run 3 Avernge 

CALCULATED RESULTS 
Begh l iq  Time 1339 
Flow Data 

Stack Tempenture, O F  349 349 
Moistum Conteat, % 8.4 8.4 
oxygalcomatratiw, z 14.5 14.5 
cprboa Dioxide Coacsotntion. % 4.0 4.0 
Volumclric plow R&. x10-3 ACFM 180.5 180.5 
Volumsrric plow Rate. x10-3 DSCFM 107.9 107.9 

Roduaion Rate. x10'6 B T U k  278.5 278.5 

F d d c h y d e  

Process operating Conditiom 

Miscellaneous Parameters 

Ccaceatntion, ppmvd 0.5 0.5 * 
Emission Rate. lbmt 0.3 0.3 * 

Coocmtntim, ppmvd 0.5 * 0.5 * 
Emission R&, l b k  0.4 0.4 * 

Coacentntion. ppmvd 0.5 0.5 * 
Emission Rate. Ibmt 0.5 0.5 * 

Coaccatntion, ppmvd 0.5 0.5 
Emission Rate. I b k  1.0 * 1.0 

C~~mtratim, ppmvd 0.5 0.5 

Acetaldehyde 

A c a ~ m  @wh~=) 

Acetopbawm 

Methyl ethyl woe (Impinger) 

Emission Rate, lbmt 0.6 * 0.6 * 

Concatration, ppmvd 0.5 * 0.5 * 
Emission Rate, I b k  0.8 * 0.8 * 

Methyl kiobutyl Letm 

A* 
Cmccatntim, ppmvd 0.5 0.5 

Cmccatntim, ppwd 0.5 0.5 

Emission Rate. I b h  0.5 0.5 
BflUd&ydC 

E m h i m  Rate, I b k  0.9 * 0.9 * 

J 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: T E M P L E - I " D  ( E V a e )  Source: G a s - f i d  Power Boiler FIN: Pd 
SouMcod+x TI-PBGF Date: 7/19/92 EPN: 1 CIN: 511 

- 
Run 1 Run 2 Run 3 Average 

1359 
CALCULATED RESULTS 
Lkginniq Time 
Flow Data 
I StackTeemperahue,"F 342 342 

Moisture Conteat, 96 8.4 8.4 
oxygen Coaceatntion, % 14.5 14.5 

Volums(ric Flow Rots, x10-3 ACFM 180.2 180.2 
Volums(ric Flow Rots, ~ 1 0 - 3  DSCFM 108.7 ioa.7 

Carbon Dioxide CcmcuI~on, 96 4.0 4.0 

proces Operating Conditions 

Miscellaneous Parameters 
Rudwtion Rots, x10-6 B T U k  273.9 273.9 

Formpldchyde 
Coaceatration, ppmvd 0.5 * 0.5 

Coaceatntiw, ppmvd 0.5 * 0.5 * 

Emission Rots, I b k  0.3 * 0.3 
Afetnldchyrk 

Emission Rote. I b k  ' 0.4 * 0.4 
Acetone (Impinged 

CcmcuItration, ppmvd 2.0 2.0 
Emission Rots, I b k  2.0 2.0 

Cmccutntion, ppmvd 0.5 0.5 * 
Emissiw Rnts, I b k  1.0 * 1.0 * 

A&- 

Methyl dbJl ke&ne (Impinge) 
Concentration, ppmvd 0.5 * 0.5 * 
Emission Rote, l b k  0.6 0.6 * 

Coocmtration. ppmvd 0.5 * 0.5 * 
Emission Rots. I b k  0.8 * 0.8 

Ccnamtntion. ppmvd 0.5 * 0.5 * 
Emission Rnb. l b k  0.5 * 0.5 * 

Ccnamtrptioa. ppovd 0.5 * 0.5 * 

Methyl isobutyl ketone 

A a d d n  

Bentpldebydt 

Emission Rote, I b k  0.9 * 0.9 
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1. 

QUALrrY CONTROL DATA 

The quality control results summarized on the following pagcs were collected before, 
during and after the VOC testing on the source.. The sourcc test results have not been corrected 
for calibration mor,  sample line loss or other QC results. The reader should interpret the 
emission data in light of the cmission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16. t&al 
hydrocarbons by FPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quahy control for each type of 
analysis. QC data BTC summarized in tabular form on the following pages. 

Total Hvdrocarbon (THCI bv MUA 

Calibration was performed using c d e d  pmpane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitmgen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a pmem recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ore& Comwnnda bv M U  

The -on curvq was vaihcd by analyzing a 'check standard containing a number of 
compounds. 'Ihe percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds wen vaified from the check standard. 

A line study was pufomed by introducing methanol in air from a Tedlar bag at the probe 
tip and then M y  to the aC. 'Ihe ratio of the two measured conmaations is presented as a 
percent recovay. The gas chromatograph was allowed to run for the duration of the analysis 
t h e ,  and the absence of peaks was. used to demonstrate a line blank. 

Total Rednced SnVn r bv M16 

A calibration c w p  was prepared from three standards generated f k m  gravime~cally 
ceMied permeation devices. 'Ihe conmuation of each standard was recalculated &om the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfirde in air from a Tedlar bag at 
the probe tip and then directly. to the GC. The ratio of the two measured concentrations is 
presented as the pcrccnt ncovery. 

1- 1 .3  - 1 
6) m I I  sepmah I992 
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BEFORE 
AFTER 

DATE 711 ais2 DATE 711 9/92 
I NST LINE OAREC INST LINE VoREC 

90 91 101% 92 87 
92 87 95% 16 18 

3. LINE BUNK I 

I Printed August 7.1992 09 5' 

1.3 - 2 
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THEOR 
BEFORE RUN 125.00 
AFTER RUN 125.00 

QUALI-TY CONTROL SUMMARY 
METHOD 1 8  

MILL TEMPLE-INLAND SOURCE TI-PBQF 

1 16.30 93% 125.00 
1 1 1.87 89% . 125.00 

1. CHECK STANDARD 

ITHEOR 
BEFORE RUN 98.92 112.24 113OA 
A F E R  RUN 85.70 81.03 95% I 

acetonr 
isopropanol 
benzene 
bromodichloromethane 
toluene 
ethyl benzene 
m -xyl e n e 
o-xylene 
cumene 
alpha-pinene 
beta-pineno 
3 - c a r o n e  
p-cymene 

95% 
103% 

44.47 
42.65 
36.54 
40.1 7 
30.73 
26.67 
26.64 
26.76 
23.47 
20.49 
20.59 
20.61 
20.92 

29.93 
35.46 
71.26 
37.06 
31.78 
26.08 
26.04 
25.72 
23.06 
20.26 
21.62 
19.98 
20.58 

67% 
83% 

195% 
92% 

103% 
98Oh 
98% 
96% 
98% 
99VO 

1 05VO 
97% 
98% 

44.47 
42.65 
36.54 
40.1 7 
30.73 
26.67 
26.64 
26.76 
23.47 
20.49 
20.59 
20.61 
20.92 

23.54 
32.58 
66.95 
35.55 
31.25 
25.83 
26.07 
25.40 
22.23 
20.09 
17.11 
19.63 
20.09 

53% 
76% 

183% 
89% 

102% 
9 7 O/o 
98% 
95% 
95% 
9 8 Yo 
83% 
95% 
9 6 O/o 

1.3 - 3 
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a 

Fuel 

0 

The No.1 gas fired power boiler (EPN 1) is a converted 1958 
vintage B & W wood fueled boiler with a present production 
capacity of 225,000 lbsjhr steam at 700X pressure. The boiler is 
fired with pipeline quality natural gas and was recently modified 
(1991) to include "low NOX" burners. (See Figure GB-1) 

No.1 Gas Fired 
Power Boiler 
(Converted Bark Burner) 

1 .4  - 1 

Stack 
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SECTION 2 

RECOVERY FURNACE 

(TI-RF2) 

Section 2.1 Emission Test Results - VOC 

Section 2.2 Emission Test Results - VOST 

Section 2.3 Emission Test Results - Miscellaneous 

Section 2.4 Quality Control Results 

Section 2.5 Process Operating Data 
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SECTION 2 
RECOVERYFURNACE 

(TI.RF2) 

The No. 2 Recovery Furnace was tested on two different days for volatile organic 
compounds by Methods UA, 16. 18 and VOST. Miscellaneous parameten tested included 
aldehydes. 

Total Hvdrocarbons I W  

Figures 2.1 and 2.2 present the THC trends for the test periods on 7/18/92 and 7/19/92. 
Total hydrocarbon values were low, ranging from 3 to 9 ppm on 7/18/92. On 7/19/92, very 
low total hydrocarbons were present except for a spike at appmximately 1200 ppm in the 
second hour. 

Volatile Ornanic Comnounds (M 1 6 andM la 
Table 2.1 summarizes the results for the Method 16 and Method 18 target compounds, and. 

Section 2.1 is a tabulation of the data. Methanol was present on 7/18/92. but not on 7/19/92. 
Concentrations wen just above the detection limit of 1.3 to 1.4 lb/hr. No other target 
compounds were identified at levels greater than the listed detection limits. Methyl mercaptan 
was the sole reduced sulfur compound present with an emission rate of 1.7 to 2.8 l b h  each 
day. 

Volatile Ornanic S amdinn Train WOST) 

Table 2.2 summarizes the result of the VOST sample collected on 7/18/92. Section 2.2 
tabulates the results for target compounds and tentatively identified compounds (TIC). 
Benzene, acetone, toluene and 2-butanone were detected a! unexpectedly high concentrations. 
These results were not supported by the THC nor the M18 results. The high-level VOST 
analysis was perfomcd. 

Table 2.3 summarizes the results of testing for aldehydes. Section 2.3 tabulates the results 
for each compound Acetone was detected by the DNPH method but the result was 
unsupported by the M18 data Acetone was the only compound detected at levels above the 
detection limit. 

2 -  1 
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VOC Oualitv Control Results 

The VOC quality control data am tabulated in Section 2.4. An explanation of the data is 
included in the section. Quality control results for other parameters am included with the data 
summary in the section referenced. 

Process DescriDtion and ODtratinn conditio= 

Section 2.5 includes the process operating data as recorded and provided by miU peISOMC1. 
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TABLE 2.1 SUMMARY OF VOC RESULTS 

1N: P-7 CM: 617&9 EPN: 2 

M E  W M U a  EI. 

1- 2 - 5  
6) WWC @) DW 29 D.adr I992 

. . . .  . . ........ 

Hydrogen d& 
Methyl wrcaptm 
Dimemy1 mll5de 
~~ ND ND ND 0.6 
Dimethyl disnlade ND ND ND 0.8 

Hcthod 18 Iht4 b/hr 
Memawl ND 1.4 
EIhllOl ND' 0.5 
AdOae ND ND ND 0.6 
2-Ropanol ND ND ND 0.6 
Z-Butaoone ND ND ND' 0.8 
Chloroform ND ND ND 2.5 
Be- ND ND ND 0.8 
Bmodlchlonnned~m? ND ND ND 3.5 
Tolumc ND ND ND 1 
Ethyl knae~c ND ND ND 1.1 

ND ND ND 1.1 
ND ND ND 1.1 

m-. pXyk~c 
*xylem 
cumeas ND ND ND 1.3 
alph.-ptoaa ND ND ND 1.4 

ND ND ND 1.4 
ND ND ND 1.4 

ktbPlrm 
3-camm 
T-(u-) ND ND ND I .4 
PcyW= ND ND ND 1.4 

Hahod 16 PI- Mctbod 18 D.1. 
Kmwm sa c, lMlr 0.1 
UnlmowDs an c lbm ND ND ND 0.1 
sum of componods m c. lbp 0.6 tl 0.9 0. I 

--cb - 
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TABLE 2.2 SUMMARY OF VOST RESULTS 

Mill :TEMPLEI”D 
SoWacode: TI-RFZ 
m P-7 m 2  

Soura: Raovny Rrmacc (Nm-Coolltcc) 
Tcst Datcs: 7/18192 

617 & 9 

TIMB 1410 

0.116 

3.732 

0.107 

0.297 

10.589 

0.WO 

0.316 

0.014 

0.030 

0.042 

0.04s 

0.030 P-CYmem 
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TABLE 2.3 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: TEMPLEINLAND sourcc: Rcmvay Rlrance (Nolw3nIan) 
sourocode: TI-RPL 
PIN: P-7 EPN: 2 

T e ~ l  Dam: 7/18/92.7/19/92 
CIN: 617&9 

MIN MAX MEAN 

Vohtmebic Plm Data n 

Stack Tempntnrr. O F  348 358 3s3 

Volomaric plow RUC, x lo' DSCPM 106.1 112.0 109.1 

P r o c e m l o p a ~ c -  
79.9 89.1 

emlssim Rue. l b b  

Polmaldehytk ND ND ND 03 

ND ND ND 0.4 

ND ND 1.0 

ND ND ND 0.6 

ND ND ND 0.9 

ND ND ND 0 3  

ND ND ND 0.9 

2 - 7  
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Section 2.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: Recovery Furnace (Non-Cbntact) FIN: P-7 
sourw code: TI-w2 Date: 7/18/92 EPN: 2 CIN: 617&9 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time 1252 1352 1452 

Slack TemprraNre. "F 348 348 
Moisture Content, % 19.4 19.4 
Oxygen Concentration. % 11.5 11.5 
Carbon Dioxide Concentration, % 12.0 12.0 
Volumetric Flow Rate. x10-3 ACFM 204. I 204.1 
Volumetric Flow Rate, x10-3 DSCFM 106.1 106.1 

Process Operating Conditions 

Method I 6  Data 
Production Rate, loo0 Ib BLShr 

Hydrogen sulfide 
Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate. lbhr 

Concentration. ppmvd 
Emission Rate, l bh r  

Concentration. ppmvd 
Emission Rate:. lbhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate. lbhr 

Concentration. ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. pprnvd 

Methyl mercnpm 

Ethanol 

Acetone 

2-Ropnnol 

79.9 

5.6 
3.2 

2. I 
1.7 

0.5 * 
0.5 * 

0.5 * 
0.6 * 

0.5 * 
0.8 * 

2.9 
1.5 

79.9 

6.0 
3.4 

2.3 
1.8 

0.5 
0.5 

0.5 * 
0.6 * 

0.5 * 
0.8 * 

2.6 
I .4 

79.9 

7.6 
4.3 

2.6 
2.1 

0.5 * 
0.5 * 

0.5 * 
0.6 * 

0.5 * 
0.8 * 

2.5 * 
1.3 * 

0.6 * 0.6 0.6 
0.5 0.5 * 0.5 * 

0.6 * 0.6 0.6 
0.6 * 0.6 0.6 * 

0.6 * 0.6 * 0.6 * 

79.9 

6.4 
3.6 

2.3 
1.9 

0.5 * 
0.5 * 

0.5 * 
0.6 * 

0.5 * 
0.8 * 

2.2 
1.2 

0.6 
0.5 * 

0.6 
0.6 

0.6 
Emission Rate. ~ I b k  0.6 * 0.6 * 0.6 0.6 

Om or more values were IC" than tho doecliun l i s i l .  2.1 - 1 R g e 2 o f t 6  EIRF2.XU 911W? 



EMISSION TEST RESULTS - VOC 
M,II: TEMPLE-INLAND (Evadale) Source: Recovery Furnace (Non-Contact) FIN: P-7 
Source Code: TI-RFZ Date: 7/18/92 EPN: 2 

I 
CIN: 617&9 'I 

I 
Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Bromodiehloromethne 
Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, Ibhr  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, Ib/hr 

2-BuUnone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl b e m e  

m-, p-Xylene 

o-Xylene 

Cumene 

alpha-Pinene 

beta-Pinene 

3-Carene 

Terpenes (Unspecified) 

0.6 * 
0.7 * 

1.2 
2.4 * 

0.6 * 
0.8 * 

1.2 
3.4 * 

0.6 
0.9 * 

0.6 * 
1.1 * 

0.6 * 
1.1 

0.6 * 
1.1 * 

0.6 * 
1.2 

0.6 * 
1.4 * 

0.6 * 
1.4 * 

0.6 * 
1.4 * 

0.6 * 
0.7 * 

1.2 
2.4 * 

0.6 *. 
0.8 * 

1.2 * 
3.4 * 

0.6 * 
0.9 * 

0.6 * 
1.1 * 

0.6 * 
1.1 * 

0.6 * 
1.1 * 

0.6 * 
1.2 * 

0.6 * 
1.4 * 

0.6 * 
1.4 * 

0.6 * 
1.4 * 

0.6 * 

0.6 * 
0.7 * 

1.2 * 
2.4 * 

0.6 
0.8 

1.2 
3.4 * 

0.6 * 
0.9 * 

0.6 * 
1.1 * 

0.6 * 
1.1 

0.6 * 
1.1 * 

0.6 * 
1.2 

0.6 
1.4 

0.6 * 
1.4 

0.6 
1.4 

0.6 

0.6 * I 
1.2 * I I 
0.7 * 

2.4 * 

0.6 * I 
0.8 

1.2 * I 
3.4 * 

0.6 '1 
0.9 

0.6 1' I 
1.1 

0.6 * I 
1.1 * 

0.6 * I 
1.1 * 

0.6 * 1 
1.2 

0.6 1 
1.4 * ' 

1.4 * 

O A  1.4 * I 
1.4 

Concentration. ppmvd 0.6 
Emission Rate. Ibhr 1.4 * 1.4 * 

I RF 3 or 16 EIRFZ.XLS 9/15/92 
2 .1  - 2 O M  or more V ~ U C S  were l e u  than Ihc dewtion litnil. 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadnle) Soune: Recovery Furnace (Non-Contnct) FIN: P-7 
source Code: TI-RFZ Date: 7/18/92 EPN: 2 CIN: 617&9 

____ 

Run I Run 2 Run 3 Average 

P-Cymene 
Concentration, ppmvd 0.6 * 0.6 * 0.6 0.6 
Emission Rate, Ib/hr 1.4 * 1.4 * 1.4 * 1.4 * 

K n o w  as Cnrbon 
Concentration. ppmvd 5.6 5.0 5.2 5.3 

Unknowns BE Curbon 
Concentration. ppmvd 0.0 0.0 0.0 0.0 

Sum M18 as Cnrbon, I b h  1.1 1.0 1 .o 1.0 
Unknown Compounds % of Totnl 0.0% 0.0% 0.0% .O.O% 

Method 2SA Data 
Totnl Hydmavbons  

Concentration, ppmvd as C 1.4 5.0 5.0 5.8 
Emission Rate, Ibhr as C I .5 I .o 1 .o 1.1 

I 

Om or mom Y ~ U C S  we10 ICY h o  the detection limit. 2 .1  - 3 R p 4 o f l 6  EIWZ.XIS 9/15/92 



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (EVahle) Source: Recovery Furnace (Non-Contact) FIN: P-7 
Source Code: TI-RFZ Date: 1/19/92 EPN: 2 

1 
CIN: 61789 'I 

Run 1 Run 2 Run 3 Average 
~ 

CALCULATED RESULTS I 
Beginning Time I120 1220 I320 

358 0 Flow Data 
Slack Temperature. 'F 358 
Moisture Content. 96 19.4 19.4 
Oxygen Concentration, R 11.5 
Carbon Dioxide Concentration, 96 12.0 
Volumetric Flow Rate, ~ 1 0 ' 3  ACFM 217.7 217.7 
Volumetric Flow Rate. x10-3 DSCFM 112.0 

:::; ,I 
lI2.O I Process Operating: Conditions 
81.9 81.9 81.9 Production Rate. h 0  Ib BLShr 

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Methyl memptnn  

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate. Ibhr  

Concentration, ppmvd 
Emission Rats. I b h  

Concentration, pprnvd 
Emission Rate. l bh r  

Concenlration, ppmvd 
Emission Rate. l bh r  

Concentration. mmvd 

Methyl meraptan  

Ethanol 

Acetone 

2-Ropnnol 

12.9 10.9 
7.1 6.5 

3. I 3.0 
2.6 2.5 

0.5 0.5 * 
0.5 * 0.5 * 

0.5 0.5 
0.7 * 0.7 * 

0.5 * 0.5 * 
0.8 * 0.8 * 

2.5 * 2.5 
1.4 * 1.4 * 

0.6 * 0.6 * 
0.5 * 0.5 * 

0.6 * 0.6 * 
0.6 * 0.6 * 

0.6 * 0.6 * 

81.9 

12.0 
7. I 

3.3 
2.8 

0.5 
0.5 * 

0.5 * 
0.7 

0.5 * 
0.8 * 

2.5 * 
1.4 * 

0.6 * 
0.5 * 

0.6 
0.6 * 

0.6 

I 
7'1 I 
2'6 I 
OS *. I 
0'7 * I 
OJ * I 

11.9 

3.1 

0.5 

0.5 

0.5 * 

2.5 
1.4 * 1 

I I 
0.5 * '1 0.6 

0.6 
0.6 * 1 
0.6 * 

0.7 * I Emission Rate.'Ibhr 0.7 * 0.7 * 0.7 * 

I 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadsle) Source: Recovery Furnace (NonContact) FIN: P-7 
source Code: TI-RFZ Date: 7/19/92 EPN: 2 CIN: 617&9 

Run I Run 2 Run 3 Average 

D i e t h y l  sulfide 
Concentration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, lbkr 

Bmmodichloromethane 
Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Terpenes (Unspecified) 
Concentration. ppmvd 

2-Buinnone 

Chlomfonn 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene' 

m-, p-Xylene 

o-Xylene 

Cumene 

nlphn-Pinene 

beta-Pinene 

3-Cnrene 

0.6 * 
0.8 * 

1.2 * 
2.6 * 

0.6 * 
0.8 * 

1.2 * 
3.6 

0.6 * 
1.0 * 

0.6 * 
1.1 

0.6 
1.1 * 

0.6 * 
1.1 * 

0.6 
1.3 * 

0.6 * 
1.5 * 

0.6 * 
1.5 * 

0.6 
1.5 * 

0.6 * 

0.6 * 
0.8 * 

1.2 * 
2.6 * 
0.6 * 
0.8 

1.2 * 
3.6 * 

0.6 * 
1.0 * 

0.6 
1 .1  * 

0.6 
1.1 * 

0.6 * 
1.1 * 
0.6 * 
1.3 * 

0.6 
1.5 

0.6 * 
1.5 * 

0.6 * 
1.5 * 

0.6 * 

0.6 
0.8 

1.2 
2.6 * 
0.6 
0.8 

1.2 
3.6 

0.6 
1.0 * 
0.6 
1.1 * 

0.6 * 
1.1 * 

0.6 * 
1.1 

0.6 * 
1.3 * 

0.6 
1.5 * 

0.6 * 
1.5 * 

0.6 * 
1.5 * 
0.6 * 

0.6 * 
0.8 

1.2 * 
2.6 * 

0.6 * 
0.8 * 

1.2 * 
3.6 * 

0.6 
1.0 * 

0.6 
1.1 * 

0.6 * 
1 .1  * 

0.6 * 
1.1 

0.6 
1.3 * 

0.6 
1.5 * 

0.6 * 
1.5 * 

0.6 
1.5 * 

0.6 
Emission Rate, . l bk  1.5 * 1.5 1.5 1.5 

2.1 - 5 P.~E 7 of 16 EIRF2.XL.S 9/15/92 om or mor0 Y~IUOS wcm l e u  than the drtcstion linill. 



I 
CIN: 6'7&9 I 

I 
P 

O.O 0.8 I I 
I 

EMISSION TEST RESULTS - VOC 
Mill: T E M P L E - W  @ V d d  S o w :  R s o v e r y  Fu- (Non-Gmtact) FIN: P-7 
sourcs code. n-w2 D&.: 7/19/92 EPN: 2 

Run 1 Run 2 Run 3 Average 

Pcslneae 
conceahntion. ppmvd 0.6 * 0.6 * 0.6 * 0.6 
Emission Rate, lbmt 1.5 * 1.5 * 1.5 * 1.5 * 

Kaowmmcprbw 
Coocentration, ppmvd 3.6 3.7 3.7 3.7 

Coocentntioa, ppmvd 0.0 0.0 0.0 
S m  hi18 m Carboa, l b k  0.8 0.8 0.8 
Unknmw~ Compwnda 9 d Totnl 0.0% 0.0% 0.0% 0.0% 

-tratioa. ppmvd M C 0.0 49.6 2.5 17.4 
Emission Rate. Ibmt M C 0.1 10.4 0.5 

U I l k D O ~  M cprboa 

Method 2SA Dnta 
Tdnl Hydmesrbola 

- 
'I' 
'I 

I 
I 
'I 
I I 
I 
I 

II' Page Bof 16 EIRFZ.XLS 9/16/91 
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Section 2.2 Emission Test Results - VOST 



'I 
EMISSION TEST RESULTS - VOST 

souMcodo: Tl-RF2 EPN: 2 FIN: P-7 CIN: 617 & 9 

Date: 7/18/92 

I 
I 
E 
e 
I 
I 
I 
I 
I 
B 
I 
I 
I 
I 
I 

63.564 
3.316 
7.555 

298.246 

10.344 
0.503 
1.157 
1.624 

1.467 48.81 
11.987 61.37 

0.27 
4.04 

0.60. 
3.56 
0.88 

2.218 
1.474 

3.57 
78.19 
3.33 
7.73 

298.25 
0.03 

10.50 
0.54 
1.16 
1.62 
2.22 
1.47 

411.28 
9018.44 

383.81 
891.43 

34399.77 
2.98 

1210.74 
62.38 

133.45 
187.31 
?ha2 
170.01 

0.116 
3.732 
0.107 
0.297 

10.589 
O.OO0 
0.316 
0.014 
0.030 
0.042 
0.045 
0.030 

TENTATIVELY 
IDENTIFIEDCMPDS. 

si0x.ne 2191.284 1040.485 475.30 3252.21 375110.37 
S h e  16.m 40.627 81.43 60.90 7024.16 
SilMOl 29.553 30.88 30.88 3561.80 
subst'd HC 4.685 4.71 4.89 563.73 

SURROGATE STDS 
(46 Recovery) 

Tolucoe-d8 132.2 205.0 110.0 
1.2-Dichlofoch~44 67.2 99.4 98.3 
BenrCa46 122.5 130.6 127.7 

Air Volume = 0.00867 c u m  

CP C o n d m  Condensate Vol. 43.0 mL - 

2 . 2  - 1 
Page 1 of2 masT.xLs 91519? 



1 B r o o c h l o r o a t h m a  
2 cn1oramethum 
3 B r O l l O N t M M  
1 V i n y l  C h l o r i M  
5 C h l O r W t l U M  

6 YthY1.M C h l O r l O m  

7 A c m t o l ) .  
6 Carbon O ~ w l f i d .  
9 1 .1 -Oich lo rcmtMM 

i o  i , i -o~cn lo rwtnaru  
1 7  rrane-1.2-o?chlorcmthmne 
12 Chloroform 

43 Tr icnlorot luorawmthane 
47 c i a - i I 2 - 0 i c h l o r m t M n e  
57 A l l y l  chloriam 
62 o i n t n y l  aisulf iae 
63 O i Y t h y l  e u l f i d a  
65 1oaoID.thahm 
66 1.005TAM 

13 1 . 2 - O i c h l o r W t h ~ n ~  

68 Tert-Buty) mathyl  ether 
69 v i n y l  0ro.iae 
70 n-Marum 

14 1 . 4 - 0 i f 1 u 0 r 0 0 a n i a ~  
15 2-0UtaMMO 
16 1 ,1 . l - T r ~ c h l o r c m t M M  
1 7  Caroon Ta t rach lo r i de  
18 V i n y l  k n t a t o  
19 0romodichloromathana 
20 1,2-DichloroproPane 
21 C i~ - l . 3 -O~ch lo rOpropena  
22 T r i c h l o r w t t m n a  
23 DiDromoChloro6ethana 
24 1 , t  , 2 - T r i c h l o r a t M n e  
25 0anzenm 
26 t r M 5 - 1 . 3 - O i C h l o r O p ~ n a  
27 Bromoform 
54 1.4-OiChlor0-2-butem 
60 OibromommtMnm 

28 Chloronenzane-d5 
29 4-Methyl-2-Pentanone 
30 2-Uaxanone 
31 Te t rach lo rw thene  

33 Toluena 
34 Chlorobenzene 
35 Ethylbmnxane 
36 Styrana 
37 o-Xylane 

513 
0 

0 
0 

0 
0 

1200 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

353 

2593 
34 

0 
0 

0 

0 
0 
0 
0 

0 
0 

64628 
0 

0 
0 
0 

3125 
0 
0 
0 

1481 
0 
0 
83 

131 

052 1 
.4B5 D l  
.927 0 1  
.5oe 0 1  

.737 0 1  
2.670 0 1  

,460 595 1 

4.839 0 1  
1.727 0 1  

5.348 0 1  

2.590 0 1  
8.093 0 1  

2.676 0 1  
1.099 0 1  

3.264 0 1  

1.3112 0 1  

5.245 0 1  

1.814 D l  
3.230 0 1  

10.518 0 1  
4.492 0 1  
1.157 0 1  

2.594 730 1 

994 14 
,022 841 1 4  

. 5 5 1  0 1 4  

.493 0 1 4  

,543 0 14 
,631 0 1 4  

.569  0 1 4  

,616 0 i r  
,488 0 1 4  

.456 0 1 4  

.300 0 1 4  

1.045 930 14 

,559 0 1 4  

.225 0 1 4  

'087 0 14 
.221 0 14 

1485 28 
,200 . o  28 
, 1 6 2  0 28 
,292 0 28 
,573 1222 28 
,696 0 28 
,425 0 28 
. 6 6 0  1605 28 
.454 1600 28 

19 
.e84 NO 
,525 NO 

,959 NO 
.E61 NO 
. l e 2  ND 

63.564 0 
,099 wo 
.t82 I10 

,091 NO 

.108 l lD 

.OS0 NO 

,182 ND 

,443 NO 

. 149 NO 

,358 I10 
,093 ND 

,268 1lD 
. ?51  NO 
,046 NO 
.lo8 NO 

,421 NO 
3.315 E 

IS LOW 
7 . 5 5 5  0 .' 

,175 NO 
.196 NO 
,178 ND 
.153 NO 

.170 l lD 

,157 NO 

.198 ND 

.212 ND 

,322 tI0 
298.248 E 

. I72  NO 

.428 NO 

1.112 NO 
.436 NO 

1s LOW 
.399 NO 
.494 ND 

.274 NO 

10.344 0 
,115 NO 

,188 NO 

,503 E 
1.157 E 

2.2 - 2 
CODES: NO = N o t  0atect.d; D = O a t u t a a ;  E i Est imated; IS = I n t a r n a l  S t W a r d  

5 
5 
5 

5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 

5 
5 

5 
5 
5 
5 
5 
5 

5 
5 

- 

i 
1 
1 
I# 
1 
1 
'1 
1 
1 
1 
1 
PI' 
P 
1 

1 
1 

1 

1 
1 



I 
I 

(1 
I 
I 
I' 
'I: 
0 
I 
I 
I 

I! 
i, 
I 
I 
I 
J .  

r 

41 1.2-DichlOrwthaM-d4 
40 ~enrene-a6 
39 Toiuew-an 

166 2.223 926 1 8.40 D 67.2 

3599 1.133 925 14 15.32 0 122.5 

3599 .a71 1210 28 16.52 0 1 5 2 . 2  

2 . 2  - 3 

COOES: ND = Not 08tect.a; o i Dotmetea: E = Est imated; IS = I n t a r n a l  stanaara 



I 
I ~I&NQLC LAWRITORIL~ OI RIP.  INC. F ILE  NUIE: BC200 S m L E  10:  TI-RP2-1VOST-0718-3A T 

ourhaw. NC 27713 T L I  PROJ I: 21SlS ANALVSIS DATE: 07/31/82 
801 UDitOla Oriva DATE : 08/15/82 T L I  10: 38.118. 5 

I 

B ~ h l o r m ~ t N n  
1.4-01Cluombanrmm 
ChloroMnzwm-a5 

851 4185 1 

994 8698 14 
148s 11856 28 

d 
i 
I 
1 
I 
1 2.2 - 4 



1, 
I\ 
I 
I 
I 
P 
I' 

- 
T r i e v l e  L.LX)retorim* 01 RTP. Inc. F I L E  NLYE: L)cZlO SWPLE I D :  TI-RFZ-1VOST-0718-30 TC 

D u m ,  NC 27713 DATE: 08/13/92 ANALI1IS DATE: 08/03/92 

801 Ca@itole D r i v e  RC FILE:  W2D8 T L I  I D :  sa. 116.6 

Talmumllm: (919) s44-5729 T L I  P m J  s: 2151s 

-----------_________------------. 
1 BrQOChloromthuN 
2 C h l o r O r t h W  

3 B r r a o w u u u  
4 V i n y l  C h l o r i a e  

S Ch1orWth.m 
8 mtnylmm C h l o r l d .  

7 A C e t W H  

8 CIrDOn D i e u l T i a e  

9 1.1-OiChloro8tMne 

10 1 , l - D i c h l O r W t N n ~  

11 t r e n s - 1 . 2 - D l c h l o r o r t M n e  

12 Chloroforr 
13 1.2-Oich loromtNne 

43 T r i C h l o r O T l U o r m a t N M  

47 C i e - 1  . 2 - D i C h l o r o m t h m  

57 A l l y l  chlcr id. 
E2 Dimmthyl disulfide 
83 D l Y t h y l  mU1fida 

6S I O d M t h M ~  

68 1.006T.M. 

88 T a r t - B u t y l  m e t h y l  a t M r  
O B  v i n y l  ~ r m i a e  

70 n-nax- 

.-_--__--___-----_--____________________------------------------------- 
60s 862 1 I S  

0 .49s 0 1  . a34  ND 5 
0 .927 0 1  .44S ND 5 

0 . SO8 0 1  ,813 ND 5 

0 .737 0 1  . S O 0  NO 5 
190 2.870 661 1 1.487 E 5 

287 .460 809 1 11.987 D 5 

0 4.939 0 1  .OBb ItD 5 
0 1.727 0 1  .239 NO 5 

0 5.348 0 1  ,077 NO 5 
0 2.s90 0 1  . l S 9  NO 5 

0 8.093 0 1  ,088 NO 5 

0 2.676 0 1  .1S4 ND 5 

0 1.099 0 1  ,376 ND 5 

0 3.264 0 1  .128 NO 5 
0 1.362 D l  ,303 ND 5 

0 s.245 0 1  ,079 ND 5 
0 1.014 0 1  .220 NO 5 
0 3.230 0 1  .120 NO 5 
0 10.516 0 1  .039 ND 5 
0 4.492 0 1  ,092 ND 5 
0 1.157 0 1  .357 ND 5 
0 2.594 0 1  . l S 9  ND 5 

14 1 . 4 - D i T 1 ~ 0 r o D m n z m ~  

1s 2-Butuloh.  
16 1 , 1 , 1 - T r i c k l o r ~ t h e n e  

17 Carbon T e t r e c h l o r i a m  

18 v i n y l  ncetete 
19 Bro lsodich loronnthene 

20 1 . 2 - D i c h l o r O p r w ~ n ~  

21 e i~ -1 .3 -D ich lo rop ropanm 

22 T r i c h l o r o a t l W n e  

23 DiBromochloromathmM 

24 1 .1 .2-Trichlor#fk.ne 
25 Benzene 

26 t r m r - 1  . 3 - O i c h l o r o p r ~ n m  

27 Bromoform 

S4 1.4-Dich10r0-2-But~ne 

00 DiBrwOMthanm 

28 Chlorob.nz*M-d5 

29 4-MOthy1-2-PantMOhm 

30 2-nexanme 

31 Tatrechloroethenm 

33 Toluene 

34 C h l o r o b e n r e N  

3s Ethy lMnzmne  

36 S t y r e n e  

37 o-Xylan* 

SS64 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 

,022 
. 5 S l  
.493 

. s43 

,831 

.sa9 

,816 

,480 

.4S8 

.300 
1.01s 

. ss9 

.225  
,087 

,221 

I 

1006 14 

0 14 

0 14 

0 1 4  

0 14  

0 74 

0 14 

0 1 4  

0 14 

0 14 

0 14 

0 14 

0 1 4  

0 14 

0 1 4  

0 14 

3138 1481 28 

0 ,200 0 28 

0 , 1 6 2  0 28 
0 ,292 0 28 

0 ,573 0 20 
0 ,896 0 20 
0 .425 0 28 

0 .4s4 0 28 
0 ,660 o 28 

IS 
3.210 NO . .  

,127 NO 

,142 ND 

.129 NO 

,111 ND 

. 12s ND 

,114 ND 

,144 ND 

. lS4  ND 

.234 ND 

.087 ND ' 

. 12s ND 

. 3 l l  NO 

,809 ND 

.317 ND 

IS 
.398 ND 

,492 ND 

,273 ND 

.139 ND 

. 1 1 s I10 
,188 I40 

' , 121  ND 

.176 ND 

2.2 - 5 
CODES: ND = N o t  Datected;  D i Detec tad :  E = Es t ima ted :  IS = Ihtam.1 S t M d 8 r d  

5 

5 

5 

5 

5 

5 
5 

5 
5 

5 

5 

5 

5 
5 

5 



I S W L E  I O :  TI-R)CZ-lV09T-O716-38 TC ,ci.ngi. L.Doretorioe OI RTP, Ire. FILE  NWE: E 2 1 0  

am c u l t o l e  Drive RC FILE: BC206 T L I  10: sa. 116.6 .~ 
Durham, NC 27713 
T~I.PIOT: (919) 544-572B 

DATE: 08/13/92 ANALYSIS DATE: 08/03/92 
T L I  PROJ *: 21SlS 

38 a-/D-XYl.m 
49 1.2 D ich lo romnzmrm 
so ~ , ~ , 3 - T r i c h l o r o ~ r O ~ . m  
s i  1.3 oichlommenierm 
53 1,4 oichlorobonrmm 
56 A - P i M m  
58 8 - P i n e M  
s9 cumem ( i w v o v y l b n r e n o )  
64 E t n y l  mmthec ry le te  
67 P -Cynne  

0 
0 
D 

0 
0 

307 
0 

0 
0 

346 

,402 
,334 
. I  s4 
. S2D 
,415 
.89S 
.746 
.a94 
,296 
.93s 

0 28 
0 28 
0 26 
0 28 
0 28 

1899 28 
0 28 
D 28 
0 28 

2124 28 

,196 NO 
.239 NO 
.516 I40 
,153 NO 
.192 NO 

2.218 E 
. l o 7  ND 
.089 NO 
, 269  NO 

1,474 E 

5 

5 
S 
5 
5 
S 
S 
5 
5 
5 

2.2 - 6 
CODES: NO : N o t  Oetmctmd: 0 = D. tK ted ;  E i E s t i m t m e :  I S  i In ternal  S t M d e r d  

‘ I  
I 
P 
I 

I 
I 
h 
I 
I 
I 
il 
I 
I 
I 
I 
I 
1 

il 



c 

- 
2.2  - 7 



1 8r0.OChlOrmmtluM 
2 cnior0wth.M 
3 Br-thMm 
4 Vinyl Chlorid. 
5 C n l o r w t M M 
6 Y.tny1.M Chlorid. 
7 l W t O M  
6 CarDon DimulTid. 
9 1.1-OichlorwtMn~ 
lo 1.1-DichlorwtNnm 
1 1  trans-1.2-OichlorwtM 
12 ChloroTOm 
13 i.2-Oichlorwt~nm 
43 TriChlorOT1uorommthAna 
15 Acrolmin 
4 6  Acrylaitrilb 
41 Cie-1.2-OiChlorWthmM 
S2 1.3-bUtAdimn~ 
57 Allyl chloriem 
62 Oiwthyl disulTida 
63 oiwtnyi auwiea 
65 IWonnthMa 
66 I.ooctana 
68 Tmrt-Butyl methyl athar 
69 Vinyl Brm?em 
70 n-nmxanm 

14 1.4-Oifluorolenrmne 
15 2-ButAnw 
16 1 ,l.l-Trichlorwthmns 
17 C~rbon Tmtrachloriea 
18 Vinyl Acatata 
19 8romodichlorommthana 
20 1 .2-0~chloropr0pana 
21 ~ i s - l . 3 - D i ~ h l o r ~ m ~ . ~  
22 Trichloromthmra 
23 0ibrcumchlorOmth.M 
24 1.1 .2-Trichlorwtnw 
25 Bmnzmra 
26 trmns-l.3-Dichlor~~r0~.~ 
27 8rwTorm 
5 4  1.4-Oi~nlor0-2-n~tm~ 
60 Dibraonnthan. 

28 Chlorobnzane-d5 
29 4-MathYl-2-PantAnona 

31 Tmtrach1oronth.n. 
32 1.1.2.2-Tetrachlorwthma 
33 Toluona 

30 2-HnXAMnm 

2551 
0 
0 
0 
0 

5229 
4606 

0 
0 
0 
0 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

65 

10704 
79 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
59 

13349 
0 
0 
0 
0 

902 

?a3 1 
2.136 0 1  
1.702 0 1  
2.393 0 1  
1.579 0 1  
2.278 567 1 
1.665 S50 1 
6.283 0 1  
2.001 0 1  
4.708 0 1  
2 . 4 3 2  0 1  
4.473 0 1  
3.804 0 1  
1.673 0 . 1  

.541 0 1  

.942 0 1  
2.619 0 1  
2.898 0 1  
1.144 0 1  
5.464 0 1  
2.716 0 1  
2.346 0 1  
15.486 0 1  

6 .  646 0 1  
1.902 0 1  
5.071 668 1 

918 14 
.091 768 14 
.E95 0 14 
. O S 6  0 14 

1.232 0 14 
.805 0 14 
,772 0 14 

.a56 0 14 
,475 0 14 
.E42 0 14 
,592 0 14 

1.589 0 14 
1.078 0 14 

.566  0 14 

.382 0 14 
,462 909 14 

1366 28 
. 690 0 28 
,692 0 28 

,437 0 28 
.949 0 28 
,949 1133 28 

2 .2  - 8 

IS 
.20 ND 
.25 NO 
.la ND 

.27 NO 
48.81 0 
61.37 0 

.07 NO 
,21 I10 

.09 NO 

. 17 I40 

.10 NO 

. 1 1  140 

.25 NO 

.7# I40 

.45 NO 

.16 NO 

.15 NO 

.37 NO 

.08 NO 

.16 NO 

.18 HD 

.OS NO 

.06 ND 
2 2  NO 
.27 E 

IS 
4.04 E 
.13 NO 
.14 NO 
.08 NO 

.12 NO 

. 12 I40 

.ll NO 

.20 NO 

.lS NO 

.16 NO 

.06 ND 

.09 NO 

.16 NO 

.24 NO 

. E O  E 

IS 
.11 NO 
. l l  NO 
.17 NO 
.08 ND 

3.56 E 

CODES: NO Not Oatactae; 0 = &tactad; E i Emt~utma: IS = Xntmrnal Standard 

10 
to 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

1 P 
10 
10 
10 
10 
10 
10 
10 
10 

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

10 
10 
10 
10 
10 



... L a w r a t o r i m e  OT R I P .  mC. F I L E  N W E :  US453 SUlPLE I O :  TI-RFZ-lVOST-0718-3C 
mi capitole oriwm RF FILE: .  U 0 4 0  T L I  xo: 58.118.21 
DU-. NC 2771s DATE : 08/13/92 8 W L L  VOL: .OD5 L 

TmlmDhanm: (Bl9) 144-5728 T L I  PROJ I: 21SlS ANALYSIS DATE: 07/28/82 

M E T H O D  8 2 4 0  O U & N T I T A T I O N  R E P O R T  
Ei.=E=.S=iiE=S=i5i-----------~==-- ----_------ --=---..---- --------E-------.---------------==- ____--_ __________----- -=:===:=====---------------------- ...................... 

DILLTION FACTOR: 1 

NUlE AREA ' RF %AN I S I O  CONC, ug/L COOE OUAN L I M I T  ....................................................................................................... 
34 ChloroMnrmnm 0 1.073 0 28 .07 NO IO 
3S E t h y l M n x m n e  0 '.I18 0 28 .10 NO 10 

38 S t y r e M  287 1.220 1503 28 .88  E 10 
37 0 - X y l m m  0 .806 0 28 .09 NO 10 

36 m-fp-XY1mM 0 .728 0 28 .lo NO 10 

49 1 .2 0 1 C h l O T O L U n Z ~ M  0 1.062 0 28 .07 NO 10 

50 1 . 2 . 3 - T r i ~ h l o r a ~ r 0 ~ a ~  0 .e86 0 28 , l l  NO 10 

51  1,s OiChlorOben2mnm 0 1.116 0 28 .07 140 10 
53 1 , 4  o i c h 1 o r o M n z m M  0 1.098 0 28 .07 140 10 
58 A - P I M n e  0 1.487 0 28 .OS NO 10 
58 B-Pinanm 0 1.550 0 28 .os  tl0 10 
59 C m m M  (is~~r~~yloenrmne) 0 2.029 0 ' 28  . 0 4  ND IO 

84  E t n y i  n m t h a c r y l e t e  0 .E04 0 28 .OB ND IO 
87 P-Cymene 0 2.052 0. 28 . 0 4  ND 10 

2 .2  - 9 

CODES: NO = N o t  OatmCtmd: 0 : Omtactmd: E = E s t i m a t e d ;  IS i Internal S t a n d a r d  



INTERIdAL STANDARD I S  SCAN I S  AREA I S  I O  

8rO.Ochion)lMth.ne 
1.4-Dl f luorcUanzene 

783 22472 1 

918 34096 14 

2.2 - l o  
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Section 2.3 Emission Test Result8 - Miscellantous 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: TEMPLE-INLAND (Evndsle) Source: Rscovery Fumoce (NoncOatact) FIN: 9-7 

TI-RF2 Dptc: 7/18/92 EPN: 2 CIN 617&9 

Run 1 Run 2 Run 3 Average 

8 CALCULATED RESULTS 
T i e  1505 

Stock T e ~ h u ~ .  "F 348 348 

oxy- Coooslltntim, R 11.5 11.5 

Volumetric Flow Rate, x10-3 ACFM 204.1 204.1 
Volumetric Flow Rate, ~10 .3  DSCFM 106.1 1 0 6 . 1  

production Rate, loo0 Ib B L S k  79.9 79.9 

Formaldehyde 

Moisture Content, 16 19.4 19.4 

I! CPrboaDioxideConcantntim. R 12.0 12.0 

MisceUaneous Parameters 

Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate. lblhr 0.2 * 0.2 * 

Concentration, ppmvd 0.5 * ~ 0.5 * 

Conmtration, ppmvd 0.5 * . 0.5 

#! Acetaldehyde 

Emission Rate, lblhr 0.4 * 0.4 * 

I Emission Rate, Iblhr 0.5 * 0.5 * 

Concentration, ppmvd 0.5 0.5 * 
1, Aatophemne 

11 Methyl etbyl ketone &D~+R) 

8 . Methylisobutylketone 

1) Acrolein 

Emission Rate. lblhr 1.0 * 1.0 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate. lblhr 0.6 * 0.6 * 

Concentration. ppmvd 0.5 0.5 * 
Emission Rate, Iblhr 0.8 0.8 * 

Concmtntioa, ppmvd 0.5 * 0.5 
Emission Rate. lblhr 0.5 0.5 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate. lblbr ' 0.9 * 0.9 * 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: TEMPLE-INLAND (Evadale) Source: Recovery Furnace (Non-Contact) FIN: P-7 
Source Code: TI-RF2 Date: 7/19/92 EPN: 2 

6 1 7 & 9  ,I 
t, 
0 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time I227 

Stack Temperature. 'F 358 358 

Oxygen Concentration, % 11.5 . .  

Carbon Dioxide Concentration. % 12.0 
Volumetric Flow Rate?. x10'3 ACFM 217.7 217.7 

Moisture Content, % 19.4 19.4 

Volumetric Flow Rate, x10-3 DSCFM 112.0 

Process Owrating Conditions - 
Production Rate, 1000 Ib B L S h  

Fonnnldehyde 
Miscellaneous Parameters 

Concentration, ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate. Ib/hr 

Methyl isobutyl ketone 
Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Acetaldehyde 

Acetone (Impinger) 

Acetophenone 

Methyl ethyl ketone (Impinger) 

Acrolein 

Bemldehyde 

89.1 

0.5 
0.3 * 

0.5 * 
0.4 

2. I 
2. I 

0.5 * 
1.0 * 

0.5 * 
0.6 * 

0.5 * 
0.9 * 

0.5 * 
0.5 * 

0.5 * 
0.9 * 

89.1 

1: 
0.5 * 

0.5 0'3 * i> 
0.4 * i 
"1 0.5 * 'I 

* 1 ~ 

. 2.1 

0.5 * 

0.5 O A  * * 1 
0.5 0'9 * * I 
0.5 * 

0.5 * ;I 
sl 
I 
I 

0.9 * 
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Section 2.4 Quality Control Results 



QUALITY CONTROL DATA 

The quality conml results summarized on the following pages were collected before, 
d u g  and after the VOC testing on the source. The source twt results have not bcen corrected 
for calibration error, sample line loss or other QC results. 'Ihe reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarire the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarboa Cl'"l'H) bv M2SA 

Calibration was performed using cenif%d propane ConcemratiOnS (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentrauon of 
each standard. 'Ihe percent emor is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line studv was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrauons is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic Comwonnds bv M l a  

The calibration curve was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were vuified from the check staadard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then dinaiy to the aC. The ratio of the two measured concmtrarions is presented as a 
percent recovuy. The gas chromatograph was allowed to NU for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepand from three standards generated from gravimeeically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line studv was performed by introducing hydrogen sulfide in air from a T d a r  bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

I\--= 2.4 - 1 
(Ll m I1  saa 1992 



QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL TEM PLE-I N U N  D SOURCE TI-RF2 

BEFORE 
AFTER 

1. CALIBRATION 

THEOR 
pp-. ...... .. . ... 

- 
0 

90 
360 
747 

INST LINE YoREC INST LINE %REC 
91 94 103% 95 96 
95 96 101% 83 84 

-3 -3 
88 98% 
368 102% I 3:: c 98% 

102% 
743 99% I 743 

I DATE 

2. PROPANE LINE RECOVERY 

I DATE 7/18/92 

3. LINE B U N K  I 

AFTER RUN 0 0 

Printed August 6. 1992 13 01 
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QUALITY CONTROL SUMMARY 
METHOD 18 

MILL TEMPLE-INLAND SOURCE TI-RF2 

THEOR 
BEFORE RUN 125 
AFTER RUN 125 

1 .  CHECK STANDARD 

isopropanol 
benzene 
bromodichloromethane 

117.38 
115.52 

_ _  
toluene 
ethyl benzene 
m -xyl e n e 
a-xylene 
cumene 
alpha-pinene 
beta-pinene 
3-carene 
p-cymene 

THEOR I 
BEFORE RUN 98% 
AFTER RUN 103% 

30.73 
26.67 
26.64 
26.76 
23.47 
20.49 
20.59 
20.61 
20.92 

122.78 103% 
103.89 98% 

28.1 5 
24.35 
24.68 
24.30 
21.33 
17.71 
14.71 
17.77 
21.21 

92% 
91% 
930/. 
91% 
91 Y o  
86% 
71 O/o 
86% 

101 Yo 

30.73 
26.67 
26.64 
26.76 
23.47 
20.49 
20.59 
20.61 
20.92 

31.29 
26.85 
26.84 
26.76 
23.26 
20.18 
20.20. 
20.45 
20.1 4 

102% 
1 01  Yo 

101% 
100% 
99% 
98% 
98% 
99% 
96% 

4. LINE BUNK 

BEFORE RUN GIB4004 GIB401 0 
AFTER RUN GI8401 0 a84008 

-_----------- 

Printed August 6. 1992 13:Ol 
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INST LINE 4YIREC 
BEFORE 
AFTER 

QUALIM CONTROL SUMMARY 
METHOD 16 

MILL TEMPLE-INLAND SOURCE TI-RF2 

I 
1. CALIBRATION 

7/18/92 
hydrogen sulfide 
methyl mercaptan 
dimethyl sulfide 
carbon disulfide 
dimethyl disulfide 

7/19/92 
hydrogen sulfide 
methyl mercaptan 
dimethyl sulfids 
carbon disulfide 
dimethyl disulfide 

INST LINE %REC 

2. HYDROGEN SULFIDE LINE RECOVERY 

I DATE 711 8/92 I DATE 7/19/92 I 

2.4 - 4 

I' Printed August 6. 1992 1 3 : O l  
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Section 2.5 Process Operatins Data 



RECOVERY FURNACES 

Recovery boiler No. 2 is a Combustion Engineering unit, initially built in 1962, 
modified to a non-contact configuration in 1979-1980. This unit tires nearly 1.5 million Ibs. 
of black liquor solidslday annual average, corresponding to a wood pulping rate of 500 
tonlday. The primary, secondary and tertiary air is supplied at elevations of 3'8", 7'5", and 
26'5" above the hearth floor. 

Liquor is fed through four to eight guns located 22 feet above the hearth floor, approximately 
half-way between the high primary and secondary air ports. NOTE: On C.E. boilers, the 
air ports are known as high and low primary air levels with the highest level called 
secondary air. The sulfidity of black liquor ranges from 28 to 30 percent and is fired at 68- 
70% solids. No makeup sulfur is necessary at this facility, in fact, sulfidity on occasion 
tends to be higher than is desirable. Spent acid from the CIO, generation and tall oil is 
burned in the boilers. The Btu content of our black liquor is 5400 to 5800 Btu/lb B.L. 
Solids. Recovery Boiler temperatures are generally above 1800°F. ESP exhasut gases 
contain partiuculate at about 0.047 grlSDCF concentration. ESP's are wet-bottom units. 

Reoresentative Process Co nditiom 

Liquor firing rate UQJml 
Sulfidity (green liquor) m 
Excess air or O2 in furnace z!& 
Primary, secondary 

Makeup chemicals and addition rates 
CO, NO,, SO,, TRS in the furnace at 8% O2 CO not meas u r d ,  
Liquor chloride content - not measured 
Liquor Btu content 5600 BTUllb 
NOx g.10 IblMMBTU ~2 39 
TRS JO ppm a veraee 
so2 4 4 P E  

56% Primarv: 34% Secondary 

2.5  - 1 
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SECTION 3 

BROWN STOCK WASHER SOFTWOOD 

(TI-BSWV4, TI-BSWVS, TI-BSWV6) 

Section 3.1 Emission Test Results - VOC 

Section 3.2 BSWV4 Emission Test Results - VOST 

Section 3.3 Quality Control Results 

Section 3.4 Process Operating Data 



SECTION 3 
BROWN STOCK WASHER SOFTWOOD 

(TI-BSWV4 TI-BSWVS, Tl-BSWV6) 

The Brown Stock Washer Softwood Line was tested on two different days for volatile 
organic compounds by Methods 25A. 16. nnd 18. A high level VOST smple was also 
collected from Vent No. 4 on 7/13/92. 

Total Hvdrocrrrbons IMUA) 

Figures 3.1 through 3.6 present the THC trends for the test periods on 7/13/92 and 7/14/92. 
Total hydrocarbon concentrations were generally in the range of 40 ppm for Vents No. 4 and 
No. 5. Vent No. 6 showed less than S ppm total hydrocarbons with the exception of an 
unexplained spike of 10 ppm on 7/14/92. 

Volatile Ornanic C o m ~ ~ u n d s  (M16 and MMl 

Table 3.1 summarizes the mean mass emission rates for the Method 16 and Method 18 
target compounds for all three vents. Sections 3.1 is a tabulation of the data. The volumetric 
flow was measured during sampling using a pitot tube. Methyl memaptan was the only 
reduced sulfur compound detected and was only present above the detection limit in Vent No. 
4 on the fm day of testing. Methanol was detected in all runs with the exception of Run 3 
on 7/14/92 of Vent No. 6. In some cases, the concentration was below the listed detection 
limit. Varying amounts of unspecifiid terpenes were present in all runs of the thm vents. 
Other components present included p-cymene in Vent No. 6. 

S l  T V T  

Table 3.2 summariLes the result of the VOST sample collected on 7/13/92 on Vent No. 4. 
Section 3.2 tabulates the results for target compounds and tentatively identified compounds 
(TIC). Low levels of several compounds were detected including alpha- and beta- pinene, 
dimethyl sulfide and dimethyl disulfide. Concentrations were at or below Method 18 detection 
limits. 

voc Ouditv co ntrol Results 

The VOC quality control data an tabulated in Section 3.3. An explanation of the data is 
included in the section. Quality control results for other parameters arc included with the data 
summary in the section referenced. 

Process DescriDtion and Oneratinn Condition? 

Section 3.4 includes the process operating data as recorded and provided by mill personnel. 

k u F m x l w m m - l . s m  
6) WWC (R) DW 29 b* I992 3 - 1  
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TABLE 3.1 SUMMARY OF VOC RESULTS 
SOFTWOOD BROWN STOCK WASHER VENTS 

MUI! TEMpLE-I"D@vd.*) Source: Softwood Brown S t a t  Washcr VeDe 

Scarce Code: TLBSWV 43.6 Teat Dam: 7/13/92 7/14/92 

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

N D '  ND 
......... . . . . . . . . . . . .  

ND' '' ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
N D -  ND 
ND ND 
ND ND 
ND 
ND ND 
ND ND 

.............. 

ND 
ND 

............................................ "... . ................................... . . . . . . . . . . . . . . .  
N D ' N D  ND ND 
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TABLE 3.2 SUMMARY OF VOST RESULTS 

Soora: BSWVmtNo.4 
Test Dam: 7/13/92 
QN: NONE 

0.014 

0.062 

0.111 

0.m 

0.023 

0.055 

0.315 

0.523 

0.023 

0.002 

0.038 

0.052 

0.002 

0.013 

0.0w 

0.004 

0.0w 

0.001 

0.234 

bpiocne 0.199 - 

3 - 9  
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 4 FIN: P-2 sw 
 SOU^ Code: TI-BSWV4 Date: 7/13/92 EPN: 4 CIN: NONE 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beairnine Time 1017 1117 1217 
Flow Data 

Slack Temperature. 'F IO2 102 
Moisture Content, R 6.9 6.9 
Oxygen Concentration. A .20.8 20.8 
Carbon Dioxide Concentration, A 0.0 0.0 
Volumetric Flow Rate, x10'3 ACFM 17.0 17.0 
Volumetric Flow Rate, x10.3 DSCFM 14.8 14.8 

Process Operating Conditions 
Production Rate, ADT p u l p h  

Method 16 Data 
Hydrogen sulfide 

Concentration. ppmvd 
Emission Rate. lbhr  

Concentration, ppmvd 
Emission Rate. lbhr  

Concentration. ppmvd 
Emission Rate, l bh r  

Concentration. ppmvd 
Emission Rate. lbhr  

Concentration, ppmvd 
Emission Rate, lblhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

' Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. Ihhr 

Concentration. ppmvd 

Methyl mercnptan 

Ethanol 

Acetone 

2-Propanol 

29.0 

0.5 * 
0.1 * 

1.1 
0. I 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

32.3 
2.4 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

29.0 

0.5 * 
0.1 * 

1.8 
0.2 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

35.6 
2.6 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 

29.q 

0.5 * 
0.1 * 

1.4 
0.2 

0.5 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

56.4 
4.2 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 

29.0 

0.5 
0.1 * 

I .4 
0.2 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

41.4 
3. I 

0.5 
0.1 

0.5.' 
0.1 - 
0.5 

Emission Rate. ibhr 0.1 * 0.1 * 0.1 * 0.1 

3 .1  - 1 



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 4 FIN: P-2 sw 

I 
I 
I 

source Code: T I - B S w 4  Date: 7/13/92 EPN: 4 CIN: 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rat?. Ibhr  

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate. l b k  

Concentration. ppmvd 
Emission Rate, l bh r  

Bromodichloromethane 
Concentration. ppmvd 
Emission Rate. l bh r  

Concentration. ppmvd 
Emission Rate. l bh r  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, l bh r  

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. l hh r  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Terpenes (Unspecified) 

2-Buhnone 

Chlororom 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

o-Xylene 

Cumene 

alpha-Pinene 

beh-Pinene 

3-Cnrene 

0.5 * 
0.1 * 

1.1 * 
0.3 

0.5 * 
0.1 * 

1.1 * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 

0.5 * 
0.1 

1.1 * 
0.3 * 

0.5 
0.1 

1 . 1  * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.2 

0.5 * 
0.2 * 

0.5 * 
0.2 

0.6 

0.5 * 
0.1 

1.1 * 
0.3 * 

0.5 * 
0.1 * 

1.1 * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 

0.5 * 
0.2 * 

1.3 

0.5 * 

O.I 1.1 1 
0.3 * 

0.5 * I 
1.1 I 

I 
0.5 * I 
0.5 1 

0.5 * I 
0.5 * I 
0.5 * 1 
0.5 * 8 
OS 0.2 * * I 

0.1 

0.4 * 

0.1 * 

0.1 * 

0.5 * I 
0.1 * 

0.1 * 

0.1 * 

0.2 * 

0.2 * 

Concentration. nnmvd 
Emission Rate, lbhr  0.2 * 0.2 0.4 0.2 O.’ I .. 

3.1 - 2 Onc or mom valuci wcm leis than Ihc detection limil. I Pup0 3 of 16 EIBSW4.Xl.S 9/15/91 



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent N o 4  , FIN: P-2 sw 

I 
I . S o ~ m C o d e :  TI-BSWV4 Dare: 7/13/92 EPN: 4 CIN: NONE 

2 

Run 1 Run 2 Run 3 Average 

PCymene 
Concentration. ppmvd 0.5 * 0.8 1 . 1  0.7 
Emission Rate. l b h r  0.2 * 0.3 0.3 0.2 

KnnwnsasCurbon 

Unknowm as Carbon 

Sum Ml8 as Carbon, lblhr 0.9 1.3 2.0 1.4 

Concentration. ppmvd 31.3 46.3 73.4 50.3 

Concentration. ppmvd 0.0 0.0 0.0 0.0 

Unknown Compounds Q of Total 0.0% 0.0% 0.0% 0.0% 

I 

I Emission Rate, Ibhr as C 1.4 1.6 1.6 1.5 

I Method 25A Data 
TOW Hydroearborn 

Concentration. ppmvd as C 51.6 56.9 59.1 55.9 

I 
1 
I 

I' 
I 

3.1 -3  



I EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 4 FIN: P-2 sw 

,,YE. I 
souw Code: TI-BSWV4 Date: 7/14/92 EPN: 4 CIN: 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS I 
Bqinniw Time 1353 1453 1553 

Flow Data 
Stack Temperature. "F 98 

Oxygen Concentration, 96 20.8 20.8 
Moisture Content, 96 6. I 6. I 

Carbon Dioxide Concentration, 96 0.0 0.0 I 
I 

Volumetric Flow Rate, x10-3 ACFM 17.7 17.7 
Voluartric Flow Rate. x10'3 DSCFM 15.6 

Process Operating Conditions 
23.3 22.0 24.0 

- 
Production Rata. ADT pulp/hr 

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Methyl merenptan 

Dimethyl sulfide 

Curbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration; ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. l b 5  

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate, lhlhr 

Concentration. ppmvd 

Methyl mercaptm 

Ethnul 

Acetone 

2-Ropunol 

0.5 * 0.5 * 
0.1 * 0.1 

0.8 0.9 
0.1 * 0.1 

0.5 * 0.5 
0.1 * 0.1 * 

0.5 * 0.5 * 
0.1 * 0.1 * 

0.5 * 0.5 
0.1 * 0.1 * 

46.5 
3.6 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

24.0 

0.5 * 
0.1 * 

1.0 
0. I 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

52.4 
4. I 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

I 
o.l * I 
o.l I 

0.5 * 

0.9 

0.5 * 

0.5 * ' I 
0.5 O'l* * I 
o.l * I 

49.5 
3.8 I 
I 

0.1 * 1 

O.I * I 

0.5 * 

0.5 * 

o s  * .. 
Emission Rate. Ih/hr 0.1 0.1 

One or mom values WCIC l e u  lhnn Ihc deuclion limit. 3.1 - 4 
I 

Pugs 6 of I6 EIBSWV4.XLS 9/15/92 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 4 FIN: P-2 sw 
 SOU^ Code: TI-BSWV4 Date: I 7/14/92 EPN: 4 CIN: NONE 

Run  I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate. Ihhr 

Concentration, ppmvd 
Emission Rate, Ibhr  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, Ibhr  

Bromodichloromethnne 
Concentration. ppmvd 
Emission Rate. l b h r  

Concentration, ppmvd 
Emission Rate. Ib/hr 

Concentration, ppmvd 
Emission Rate. I b h r  

Concentration. ppmvd 
Emission Rate, l b h r  

Concentration, ppmvd 
Emission Rate. l b h r  

Concentration. ppmvd 
Emission Rate. l b h r  

Concentration, ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate. l b h r  

Concentration, ppmvd 
Emission Rate. l h h r  

Terpene (Unspecified) 
Concentration. mmvd 

2-Butunone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

o-Xylene 

Cumene 

ulphu-Pinene 

beh-Pinene 

3Cnrene 

0.5 * 
0.1 * 

1.1 * 
0.3 * 

0.5 * 
0.1 * 

1 . 1  * 
0.4 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.6 
0.2 

0.5 
0.2 

0.5 * 
0.2 * 

1.3 

0.5 * 
0.1 * 

1.1 * 
0.3 * 

0.5 * 
0.1 

1.1 
0.4 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.2 

0.8 
0.3 

0.5 * 
0.2 

0.5 * 
0.2 

I .2 

0.5 * 
0.1 

1.1 
0.3 * 

0.5 * 
0.1 

1 . 1  * 
0.4 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.7 
0.2 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

1.2 
Emission Rate, ihhr 0.4 0.4 0.4 

h p o  7 of 16 EIBSWV4.XL.S 9/I519? 3.1 - 5 Om or mom values w m  lcss h n  Ihe dclccliun liniil. 



EMISSION TEST RESULTS - VOC 
~ ~ 1 1 :  TEMPLE-INLAND (Eva&!@) Source: BSW Vent No 4 FIN: P-2 sw 1 

I 
1 

source code: Tl-BSWV4 Date: 7/14/92 EPN: 4 CIN: 

Run I Run 2 Run 3 Average 

p-Cymene 
Concentration. ppmvd 0.5 0.5 * 0.5 * 
Emss~on  Rate. Ibhr 0.2 0.2 * 

Concentration, ppmvd 61.6 68.8 65.2 o'2 D Knowm as Curbon 

unknown5 as Curbon 
Concentration. ppmvd 0.0 0.0 

Sum M18 as Curbon, l b h  1.8 2.0 
Unknown Compounds % of Total 0.0% 0.0% 0.0% 

O.O I .9 I 
I 
I 

Method 25A Data 
Total Hydmmbons 

Concentration. ppmvd 85 C 52.2 60.7 59.6 51.5 
Enussion Rate. lblhr as C I .5 1.8 1.7 

I 

I 
I 
I 
I 
I 
I 

3.1 - 6 
I 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 5 FIN: P-2 sw 
SOUIW Code: TI-BSWVS Date: 7/13/92 EPN: 5 CIN: NONE 

Run  I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginnin# Time 1459 1559 1659 
Flow Data 

Stack Temperature. "F 100 lo0 
Moisture Content. % 6.5 6.5 
Oxygen Concentration, R 20.8 20.8 
Carbon Dioxide Concentration. 9% 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 17.6 . 17.6 
Volumetnc Flow Rate, x10-3 DSCFM 15.4 15.4 

F'rocess Operating Conditions 
Production Rate. ADT pulphr 

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, lbihr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl dsullide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate, Ibhr  

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration. ppmvd 

Methyl mercaptan 

Ethanol 

Acetone 

2-Ropnnol 

23.0 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

13.4 
1.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

23.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

21.3 
1.6 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

23.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

13.0 
1.0 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

23.0 

0.5 * 
0.1 * 

0.5 * 
- 0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

15.9 
1.2 

0.5 
0.1 

0.5 
0.1 

0.5 
Emission Rate. 'lhhr 0.1 * 0.1 * 0.1 * 0.1 

one or nwm values YCIT lesi lhin Ihc dcaclion limil. 3.1 - 7 h E C 2 o f l 6  EIBSWV5.XLS P i l 5 v :  



I EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent NL 5 FIN: P-2 sw 
Source Code: TI-BSWVS Date: 7/13/92 EPN: 5 CIN NONE 1 

I Run I Run 2 . Run3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rat!, Ibhr  

 concentration, ppmvd 
Emission Rate, l bh r  

Concentration, ppmvd 
Emission Rate, Ibhr  

Concentration, ppmvd 
Emission Rate. Ibhr  

Bromodichlommethane 
Concentration. ppmvd 
Emission Rate, Ib/hr 

Concentration, ppmvd , 

Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate. lbhr  

Concentration. ppmvd 
Emission Rate. l bh r  

Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 
Emission Rate. Ib/lu 

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 
Emission Rate, lblhr 

Terpenes (Umpeeified) 

2-Buhnone 

Chlorofom 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

o-Xylene 

Cumene 

alpha-Pinene 

beta-Pinene 

3-Carene 

0.5 * 
0.1 * 

1.1 * 
0.3 * 

0.5 * 
0.1 * 

1 .1  * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.1 * 

i.1 * 
0.3 * 

0.5 * 
0.1 * 

1.1 * 
0.4 * 

0.5 * 
0.1 * 

. 0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

I .o 

0.5 
0.1 * 

1.1 * 
0.3 * 

0.5 * 
0.1 

1.1 * 
0.4 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.2 

0.5 * 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.7 

D 
o.l I 
0.3 * I 
O.I * I 
0'4 * 1 
I 

o.l * I 
o.l * I 
0.5 O'l * I 
0.5 O'I * I 

0.5 

1.1 * 

0.5 * 

1.1 * 

0.5 

0.5 4 

0.5 

0.2 

0.5 * I 
0.5 I 
0.5 * I 

0.2 * 

0.2 * 

0.2 

O S  I Concentration. ppmvd 0.6 
Emission Rate. Ibhr 0.2 0.3 0.2 0 3  

I 
One or moN vaIuCs were less thin Ihe d<leelioo limil. 3.1 - a I Page3 of 16 EIBSWVJ.XLS 9 I I J W  
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 5 FIN: P-2 sw 
Source Code: TI-BSWVS Date: 7/13/92 EPN: 5 CIN: NONE 

~ ~~~ ~~ ~- 
Run I Run 2 . Run3 Average 

p-Cymene 
Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 

Concentration. ppmvd 

Knowns ils Carbon 

Unknowns ILS Carbon 

0.5 0.5 * 0.5 * 0.4 
0.2 0.2 * 0.2 * 0.1 

24.1 33.9 24.3 21.4 

0.5 0.6 0.7 0.6 
Sum M18 1(s Carbon, lblhr 0.7 I .o 0.7 0.8 
Unknown Compoun& % of Total 2.2% 1.9% 3.0% 2.3 5% 

Totnl Hydroforborn 
Method 25A Data 

Concentration, ppmvd as C 38.5 38.5 36.4 37.8 
Emission Rate. lblhr as C 1 . 1  1 . 1  1 .1  1 .1  



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 5 FIN: P-2 sw 

I 

I 
D 

Oxygen Concentration. 96 20.8 20.8 1 
Volumetric Flow Rate. x 10-3 DSCFM 15.5 15.5 1 

source code: TI-BSWVS Date: 7/14/92 EPN: 5 CIN: NONE 1 
- 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
B e g i M i q  Time 92 1 1021 1121 
Flow Data 

Stack Temperature. "F 98 98 
Moisture Content. R 6. I 6. I 

Carbon Dioxide Concentration. 46 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 17.6 . 17.6 

Process Operating Conditions - 
Production Rate, ADT pulphr 

Hydrogen sul!ide 
Method 16 Data 

Concentration, ppmvd 
Emission Rdte. Ih/hr 

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. Ih/hr 

I Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methunol 

Concentration, ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate. I b h r  

Methyl mercaptan 

Ethanol 

Acetone 

2-Pmpunol 

29.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

21.6 
I .7 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

28.0 28.0 

0.5 * 0.5 * 
0.1 * 0.1 

0.5 * 0.5 * 
0.1 * 0.1 * .  . 

0.5 * 0.5 * 
0.1 * 0.1 * 

0.5 * 0.5 * 
0.1 * 0.1 * 

0.5 * 0.5 * 
0.1 * 0.1 * 

14.2 11.8 
1.1 0.9 

0.5 * 0.5 
0.1 * 0.1 * 

0.5 * 0.5 * 
0.1 * 0.1 * 

0.5 * 0.5 * 

28'3 E 
0.5 * 
0.1 * 1 
0.5 * 
0.1 * I 
0.5 * 

0.5 * 

0.5 * 

15.9 1 
I .2 

I 

0.1 OS * I 
0.1 * 

Concentration, ppmvd 0.5 * 
Emission Rate. I b h r  0.1 * 0.1 * 0.1 * 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 5 FIN: P-2 sw 
Source Code: TI-BSWV5 Date: 7/14/92 EPN: 5 CIN: NONE 

I 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, I b h r  

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission R s r .  Ih/hr 

Concentration, ppmvd 
Emission Rate, lblhr 

Bromodichloromethane 
Concentration, ppmvd 
Emission Rate. lhlhr 

Concentration. ppmvd 
Emission Rate. Ih/hr 

Concentration. ppmvd 
Emission Rate. Ihlhr 

Concentration. ppmvd 
Emission Rate. Ih/hr 

Concentration. ppmvd 
Emission Rate, l b h r  

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration. ppmvd 
Emission Rate, lhlhr 

Concentration, ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate. Ihh r  

Concentration, ppmvd 
Emission Rate. Ihlhr 

Terpenes (Unspecified) 

2-Butanone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

o-Xylene 

Cumene 

alpha-Pinene 

beta-Pinene 

3-Carene 

0.5 * 
0.1 * 

1 . 1  * 
0.3 * 

0.5 * 
0.1 

1 . 1  * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

Concentration. oomvd I .6 

0.5 * 
0.1 * 

1.1 * 
0.3 

0.5 * 
0.1 * 

1 .1  * 
0.4 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 .* 

0.5 * 
0.2 * 

0.5 * 
0.2 

1.3 
0.4 

0.5 
0.1 * 

1.1 * 
0.3 * 

0.5 
0.1 * 

1.1 * 
0.4 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 

0.5 
0.2 * 

0.5 * 
0.2 * 

1.1 
0 . A  

=$ 

0.5 * 
0.1 * 

1.1 * 
0.3 * 

0.5 * 
0.1 * 

1.1 * 
0.4 I 

I 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.2 * 

0.5 
0.2 

0.5 
0.2 

0.5 * 
0.2 

1.3 . . I  

Emission Rate, l b h r  0.5 . .  0.4  



EMISSION TEST RESULTS - VOC 
Mtu: TEMPLE-INLAND (Evadale) Source: BSW Vent No 5 FIN: P-2 sw 

I 

p-Cymene I 
o.l D 

Concentration. ppmvd 0.5 0.0 0.0 0.2 1 
0'596 I 

source code: TI-BSW5 Data: 7/14/92 EPN: 5 CIN NONE 1 
7 

Run I Run 2 Run 3 Average 

Concentratton. ppmvd 0.5 0.5 * 0.5 * 0.4 
Ermssion Rate, I b h  0.2 0.2 * 0.2 * 

Knowns BS Carbon 

Unknowns BE Carbon 

Sum M18 BE Carbon, Ib/hr 1 .1  0.8 0.7 0.9 

Concentration. ppmvd 38.6 28.0 23.1 29.9 

Unknown Compound3 96 of Total 1.4% 0.0% 0.0% 
Method 25A Data 

Total Hydroearborn 
Concentration, ppmvd as C 39.4 36.2 33.0 
Emission Rate. l b h  as C 1 . 1  1 . 1  1.0 

3.1 - 12 Om or mom vduu warn leu than the detestion limit. 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadalc) Source: BSW Vent No 6 FIN: P-2 sw 
SOUITX Code: TI-BSWV6 Date: 7/13/92 EPN: 6 CIN: NONE 

Run 1 Run 2 Run 3 Average 

- CALCULATED RESULTS + 

Flow Data 
Beginning Time 1459 1559 1659 

Stack Temperature. "F 101 101 
Moisture Content, % 6.7 6.7 
Oxygen Concentration. % 20.8 20.8 
Carbon Dioxide Concentration, % 0.0 0.0 
Volumetric Flow Rate. x10-3 ACFM 18.5 18.5 
Volumetric Flow Rate, x10-3 DSCFM 16.1 16. I 

Process Operating Conditions 
Production Rate, ADT pulphr 

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration. ppmvd 
Emission Rate, Ihhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate. I h h r  

Concentration. ppmvd 
Emission Rate, Ib/hr 

Methyl mereuptan 

Dimethyl sulfide 

Cnrbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate, Ih/hr 

Concentration, ppmvd 
Emission Rate, l h h  

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration, ppmvd 
Emission Rate, Ih/hr 

Concentration. nnmvd 

Methyl mercaptan 

Ethanol 

Acetone 

2-Propnnol 

25.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.1 * 
0.2 * 

0.5 * 
0.1 * 

0.9 
0. I 

0.5 * 

23.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 . 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.1 
0.2 

0.5 * 
0.1 * 

0.9 
0. I 

0.5 * 

23.0 23.7 

0.5 * 0.5 * 
0.1 * 0.1 * 

0.5 * 0.5 * 
0.1 * 0.1 * 

0.5 * 0.5 * 
0.1 * 0.1 * 

0.5 * 0.5 * 
0.1 * 0.1 * 

0.5 * 0.5 = 
0.1 * 0.1 * 

2.1 1.6 
0.2 0. I 

0.5 0.5 * 
0.1 * 0.1 * 

0.9 0.9 
0. I 0.1 

0.5 * 0.5 * . .. 
Emission Rate. Ih/hr 0.1 * 0.1 * 0.1 * 0.1 * 

Page 2 of 16 ElBSW6.XLE P/IS,u! 
3.1 - 13 One or mort valuer were less b a n  b c  ddeclion l i tn i l .  

0 



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 6 FIN: P-2 sw 

I 

I 

source code: TI-BSWV6 Date: 7/13/92 EPN: 6 CIN: NONE 1 
Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, Ib/hr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate., I b h  

Bromodichlommethne 
Concentration, ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, Ib/hr 

Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration. ppmvd 
Emission Rate, Ihhr  

Concentration, ppmvd 
Emission Rate. Ibhr  

Concentration, ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 
Emission Rate. lblhr 

Terpenes (Unspecified) 

&Butanone 

Chlomfonn 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

o-Xylene 

Cumene 

nlpha- Pinene 

beta-Pinene 

3-Cnrene 

r 

0.5 * 
0.1 * 

1 . 1  * 
0.3 * 

0.5 * 
0.1 * 

1 . 1  * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.1 * 

1.1 * 
0.3 * 

0.5 * 
0.1 * 

1.1 * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 

0.5 
0.1 * 

1.1 
0.3 

0.5 * 
0.1 * 

1.1 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1.. 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.2 

0.5 * 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.5 

0.5 * 
0.1 

1 .1  * 
0.3 

0.5 * 
0.1 * 

1.1 * 
0.4 * 

0.5 * 
0.1 * 

0.5 ' 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * Concentration, ppmvd 0.5 * 
Emission Rata, Ibhr  0.2 * 0.2 * 0.2 0.2 * 

Fagel of I6 EIBSWS.XL3 PllJlPZ 
3.1  - 14 

O n  or mop values were ICY than thr detection limit. 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 6 F I N  P-2 sw 
Source Code: TI-BSWV6 Date: 7/13/92 EPN: 6 CIN: NONE 

I 
I 

Run I Run 2 Run 3 Average 

p-Cymene 

1 Knowm as Carbon 

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 
Emission Rate. I b h  0.2 * 0.2 * 0.2 * 0.2 * 

Concentration. ppmvd 3.0 4.4 3.3 3.6 
Unknowns BE Carbon 

Concentration. ppmvd 0.0 0.0 0.0 0.0 
Sum MI8 IIS Carbon, lblhr 0.1 * 0. I 0.1 0.1 
Unknown Compounds % of Total 0.0% 0.0% 0.0% 0.0% 

I 

I 
I 
I 
I 
I 
I 
I 
l l  

I 
I” 
I 
I’ 
I’ 

1 Method 2JA Data 
Total Hydrocarbons 

Concentration, ppmvd as C 2. I 2. I 1 . 1  1.8 
Enission Rate. Ihlhr as C 0.1 * 0.1 * 0.1 0.1 * 

one or mure values w e ~ c  less than th< dctcclion limit. 3 . 1  - 15 Page 4 of 16 E l B S W 6 . X L F  9/15iP? 



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (EVadak) Source: BSW Vent No 6 FIN: P-2 sw 

'I 
~ o u m e  code: TI-BSWV6 Date: 7/;.;/92 EPN: 6 CIN: NONE I - 

it 

.IC: 
D 

20.8 1 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Bqinning Time 92 I 1021 I121 
Flow Data 

Shck Temperature. "F 98 98 
6 .  I 6. I Moisture Content. % 

Oxygen Concentration, $6 20.8 
Carbon Dioxide Concentration. % 0.0 0.0 
Volumetnc Flow Rate. x10-3 ACFM 
Volumetnc Flow Rate. x10-3 DSCFM 

18.5 
16.3 

Process ODeratinp: Conditions - 
Prduction Rate, ADT pulplhr 29.0 

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 
Emission Rate. Ih/hr 

Concentration. ppmvd 
Emission Rate. Ihhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. Ih/hr 

Concentration, ppmvd 
Emission Rate. Ibhr 

Methyl m e m p b n  

Dimethyl sulfide 

Curbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate. Ihhr 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate. Ihhr 

Methyl meraptun  

Ethanol 

Acetone 

2-Rnpunol 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.1 * 
0.2 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

28.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

2.1 * 
0.2 * 

0.5 * 
0.1 * 

1.2 
0.2 

0.5 * 

28.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.1 * 
0.2 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

28'3 I 
::: : 1 
0":: : 1 
0.1 * 1 
0.1 * 1 
0.1 * I 

I I 
OS 0.1 * I 
0. O.' I 'I 

0.5 * 

0.5 * 

0.5 * 

2.1 * 1 
0.2 * 

Concentration. nnmvd 0.5 * 
0.1 

.. 
Emission Rate. lhhr  0.1 * 0.1 * 0.1 * 

Om or nws vIIUC8 wcm less lhan lhs dcaclion limit. 3.1 - 16 I Rge6of I6 EIBSW6.XU 9/15 'J: 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 6 FIN: P-2 sw 
Source Code: TI-BSWV6 Date: 7/14/92 EPN: 6 CIN: NONE 

~~ 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate, l b h r  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. I h h r  

Concentration, ppmvd 
Emission Rate, Ib/hr 

Brornodichloromethane 
Concentration, ppmvd 
Emission Rate. I b h r  

Concentration, ppmvd 
Emission Rate. l h h r  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. lhlhr 

Concentration. ppmvd 
Emission Rate, Ihlhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. Ih/hr 

Concentration. ppmvd 
Emission Rate. lblhr 

Terpenes: (Unspecified) 
Concentration. ppmvd 

2-Butunone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

o-Xylene 

Cumene 

nlphn-Pinene 

beh-Pinene 

3-Cnrene 

0.5 * 
0.1 * 

1 . 1  * 
0.3 

0.5 * 
0.1 * 

1 . 1  * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 

0.5 * 
0.1 * 

1.1 * 
0.3 * 

0.5 * 
0.1 * 

1.1 * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 

0.5 * 
0.1 * 

1.1 * 
0.3 * 

0.5 * 
0.1 

1.1 * 
0.4 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 

0.5 * 
0.1 * 

1.1 * 
0.3 * 

0.5 * 
0.1 * 

1 . 1  * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.2 ' 

0.5 * 
0.2 

0.5 
Emission Rate. I h h r  0.2 * 0.2 * 0.2 * 0.2 ' 

P n g c 7 o f I I  EIBSWV6.XLS P;lr .: 3 . 1  - 17 
One or imorr values wen: ISIS  d i m  Ihc ddeulioii l i i ibil .  
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EMISSION TEST RESULTS - VOC 
Mill: . TEMPLE-INLAND (Evadale) Source: BSW Vent N o  6 FIN: 
Source Code: TI-BSW'J6 Date: 7/14/92 EPN: 6 CIN: NOW 

Run 1 Run 2 Run 3 Averaxe 

p-Cymene 
Concentration. ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rate. lh/hr 0.2 * 0 .2  * 0.2 * 

Concentration. ppmvd 2.3 1.9 0.7 
Knowns as Carbon 

Unknowns zs Carbon 
Concentration. ppmvd 0.0 0.0 0.0 0.0 

Sum M18 us Carbon, lblhr 0.1 * 0.1 * 0.1 * 
Unknown Compounds 7'0 of Total 0.0% 0.0% 0.0% 

~ .......................................................................................................................................................................................................... 
Method 25A Data 

Total .Hydrocarbow 
Concentration. ppmvd as C 2.1 3.2 2. I 2 .5  
Emission Rata, lhlhr as C 0.1 * 0.1 * 0.1 * 0.1 ' 

. 

3.1 - 18 
One or mort valuer \yen: leu lhan Ihc dctcciim timil. P o p  U of 16 EIBSWV6,XLS 81JI.Q! I 
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Section 3.2 B S W 4  Emission Test Results - VOST 
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EMISSION TEST RESULTS - VOST 

Mill TEMPLE-INLAND (Evndale) Source: BSW Vent No 4 
source code: TI-BSWV4 EPN: 4 FIN: P-2sw CIN: NONE 

Date 7/13/92 
Compound BSWV4-T BSWVbTC BSWV4-C Total TI-BSWV4 CO~C. 

(re) (re) ( r m  re (re/&) (ppm) 

TARGET COMPOUNDS 
ChlOrOmethanS 
Mubylens Chloride 
Acetone 
carbon Disulfide 
Chloroform 
Trichlorotluoromthnne 
Acrolein 
Allyl Chloride 
Dimethyl disulfide 
Dimethyl sulfide 
Isooctane 
tert-Butyl Methyl Ether 
n-Hexane 
2-Butanone (MEK) 
I.l.l-Trichloroethane 
Brodichloromethane 
Dibromomethane 
Toluene 
Ethylbenzene 
Styrene 
o-Xylene 
m-/p-Xylene 
A-Pmene 
B-Pinene 

0.162 
0.083 0.086 
1.432 0.079 
0.092 0.005 
0.398 0.024 
0.984 0.790 

6.730 0.179 
7.619 
0.615 

0.041 
0.501 0.275 
0.873 
0.039 0.008 

0.251 0.006 
0.005 
0.010 
0.006 
0.014 
7.478 0.010 
6.365 

0.16 
24.98 1.24 

1.51 
0.10 

5.33 0.65 
1.77 

0.97 6.95 
7.62 
0.62 
0.04 
0.78 
0.87 

0.47 0.07 

0.71 0.29 
0.01 

2.18 0.10 
0.01 
0.01 
7.49 
6.37 

28.72 0.014 
220.41 0.062 
267.91 0.111 

17.20 0.005 
115.46 0.023 
314.54 0.055 

1232.40 0.315 
1350.89 0.523 
109.04 0.023 

7.27 0.002 
137.59 0.038 
154.79 0.052 

11.92 0.802 

50.98 0.013 
0.89 0.OOO 

18.39 0.W 
1.06 0 . m  
2.48 0.001 

1327.66 0.234 
1128.55 0.199 

TENTATIVELY 
rnmmnm CMPDS. 

Pinme-related Compounds 9.092 9.09 1612.06 
Dimethyl Trisulfide 1.810 1.81 320.92 
Methanethiol 0.148 0. I5 26.24 
Cyclobexme 0.156 0.16 27.66 
Branched HC 
Subst'd HC 0.927 0.93 164.36 
2-Butme 
Pentadiene 
Siloxane 0.243 0.24 43.09 

SURROGATE STDS 
(% Recovery) 

Tolucoe-d8 98.0 94. I 101.3 
1 .Z-Dichlororthaned4 78.6 76.0 80.9 
Benzured6 90.5 62.4 96.8 

NOTE% 
-T=Tenax Air Volume = 0.00564 cum. 

3.2 - 1 Page 3 of 4 TTvOSl2.XLs ' u? 



EMISSION TEST RESULTS - VOST 

Mill TEMPLE-INLAND (EVAlc) soum: BSW Vent No 4 I 
Dale: 1/13/92 -1 

s 
- I  
P 
1 
I 
I 
I 
I 
I 
I 

S O U M  code: TI-BSWV4 E P N  4 FIN: P-2 SW CIN: Noh- 

Compound BSWV4-T BSWV4-TC BSWV4-C ToU TI-BSWV4 COX. 
(la) (re) (re/L) r g  ( r d 4  (ppm) 

- T C a T e W l W  - C = Condensata . CondrnsPtcVol. 43.0 mL 

3.2 - 2 



................................. 
1 0raocnloromthanm 

3 0r-thaw 
4 Vinyl Chloridm 
5 Chlorwtnanm 

7 Acwtone 
8 Carbon OiaulIidm 
9 1.1-Dichlorowthmnw 
10 1 .l-OichlorOmthanw 
1 1  trans-1.2-Oichloromthmnm 

12 Chloroform 
13 1.2-Oichloromthanw 
43 TriChlorOfluOr(*Wthanm 
45 Acrolmin 
46 Acrylonitrilm 
47 cia-1.2-Dishlorwthmnm 
52 1 ,J-butadiwnm 
57 Allyl Chloridm 
82 Oimmthyl diaulfidm 
63 Dimethyl sulfida 
65 Iodwmthanm 
66 Iaooctanm 
68 Twrt-Butyl methyl ether 
69 Vinyl Broaidm 
7 0  n-nmxanm 

2 Chlormmtham 

6 Mmthylwnm Chloridm 

, 4820 
0 
0 
0 
0 

3255 
15229 
10229 

0 
0 
0 

41037 
0 

49768 
0 
0 
0 
0 
0 

587208 
273429 

0 
189332 

0 
0 

44106 

14 1.4-OiTluorobmnrwnm 
15 2-8utanonm 
16 l,l,l-Trichlorwthanm 
17 Carbon Tetrachloridm 
18 Vinyl Acetate 
19 0rOnOdiChlOrmmthMm 
20 1,2-0ichloropr0~.~ 
21 cis-1 ,3-Oichlor0~r0~mw 
22 TrichloromtMrm 
23 Dibrollocnlorosnthvu 
24 1 .I .2-Trishlor&th.m 
25 Bmnzwnm 
26 trans-1.3-Oichlorwropmnm 

27 Bromoform 
54 1.4-0icnlor0-2-b~tmnm 
60 Oibroaommthanm 

28 Chlorobmnrmnw-d5 
29 4-Mmthyl-2-Pwntanonm 
30 2-Hexanonw 
31 Tmtrachloromthmnm 
32 1.1.2,2-Tmtrachlorwthanw 
33 Tolumnm 

21744 
2760 
3141 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

'.924 
- ,924 

1.096 
,938 

2.025 
,552 

5.799 
1.618 
4.640 
2.075 
5.456 
3.052 
2.623 
,038 
,531 

2.411 
1.282 
1.166 
4.526 
1.861 
2.117 
15.975 
4.526 
1.389 
1.571 

.............................. 
770 1 IS 
0 1  ,001 NO 
0 1  ,001 NO 

0 1  . ,001 NO 
0 1  .001 NO 

578 1 ,083 0 
523 1 1.432 E 
494 1 ,092 0 
0 1  ,001 NO 
0 1  ,001 NO 
0 1  ,001 NO 

709 1 ,398 0 
0 1  ,001 110 

394 1 ,904 D 
0 1  .029 I10 

0 1  ,002 NO 
0 1  .001 ND 
0 1  ,001 NO 
0 1  ,001 NO 

1071 1 8.730 E 
507 1 7.619 E 
0 1  ,001 I40 

860 1 ,615 0 
0 1  ,001 l4D 
"0 1 ,001 NO 
658 1 ,501 0 

,036 
' ,915 
,671 
. 808 
,876 
,609 

1.104 
.557 
,493 
,409 

2.375 
,745 
,255 
,123 
,303 

901 14 
757 14 
797 14 
0 14 
0 14 
0 14 
0 14 

. o  14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 

IS 
,873 0 
,039 E 
,001 NO 
,001 NO 
,001 NO 
.001 NO 
,001 140 
,001 ND 
,001 ND 

.001 NO 
,001 NO 
,001 NO 
.OOl NO 
,002 NO 
..OOl NO 

25243 1339 28 IS 
0 .240 0 28 ,001 NO 
0 , 1 1 1  0 28 ,002 ND 
0 ,375 0 28 , ,001 NO 
0 ,339 0 28 ,001 ND 

25117 ,989 1 1 1 1  28  ,251 D 

.05 

. o s  

. o s  

.05 

. 0 5  

. o s  

. 0 5  

.05 

. o s  

.05 

. o s  

.05 

.05 

.05 

. 0 5  

.05 

.05 

.os 

. o s  

. 0 5  

.05 

. o s  

. o s  

. o s  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. o s  

.05.  

. 0 5  

. 0 5  

.05 

. o s  

. 0 5  

. o s  

. 0 5  

. o s  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

. 0 5  

3.2 - 3 '  

CODES: ND = blot oetmctad; 0 i Detected; E = Estimated: IS = Internal Standard 





S W P L E  I D :  TI-8SWV4/lVOST/O713/18 TRIDJGLE LAIORATORIEI OF RTP. INC. FILE NWE: n 1 ~ 8  
801 Cwitola D r i v e  DATE : 07/31/92 T L I  10: 50.57.5A 
Ourham. NC 27713 T L I  PROJ S :  21438 ANALYSIS DATE: 07/24/92 
Talapnona: (919) 544-5729 

TENTATIVELY IDENTIFIED CCUPOUNO REPORT 
-iii:::.iii.SiFii.......5..iii.i.i..i.ii========:===============:==~===~=========================:~:====~=~===== 

NAME scan Arm. Scan 0 I S  A m t  I S  Put, ug ................................................................................................................ '\ 

PINEME RELATED COMPOUND 1894 2083441 1339 .25 5.099/ 9 , C - j  

DIMETHYL TRISULFIDE 1727 633269 1339 .25 1.810 . 
SUBSTITUTED HVOROCAREON 627 155065 770 .25 ,927 - 
PINENE RELATED COMPOUND 1592 265011 1339 .25 .160- 
PINENE RELATED COMPOUIIO 1802 138523 1339 .25 ,396- 
SILOXANE 1228 04950 1339 .25 ,243 
CVCLCUEXAIIE 124 26057 170 .25 ,156  
METHANETHIOL 272 24719 770 .25 ,148 
PINENE RELATED CCUPOUIlO 1507 45724 1339 .25 ,131A 
PINENE RELATED CCUPOUNO 2030 33403 1339 .25 ,096- 

f 
I 

I 
I 3.2 - 5 



1 

1 0 r o m c h l O r O I . t h a M  
2 Chloronotharm 
3 0 r o r o r t h a M  
4 V i n y l  Chlorida 

5 Chlormthan. 

E Methy lens C h l o r i d e  
7 Acatone 
8 Caroon D i s u l f i d e  

10 1 , l - O i c h l o r o e t h u u  
11 t rans-1 .2-0 ich lo rmth .m 
12 ChlorOTorm 
13 1 . 2 - 0 i c h l o r c m t h a ~  
43 T r i c h l o r o f l u o r o m e t n a n o  
45 A c r o l a i n  . 
46 A c r y l o n i t r i l e  

47 ~ i s - l . 2 - O i ~ h l o r m t h ~ w  
52 1.3-bu tad iem 
97 A l l y l  chlorid. 

82 Dimmthyl d i s u l f i d e  

65 Iodommthane 
86 Isooctam 
88 T a r t - B u t y l  methy l  e t h a r  
69 V i n y l  8romid. 
70 n-Hexan. 

14  1 . 4 - O i T l u 0 r o O ~ z e n a  

15 2-Eutanona 
18 1.1 . l - T r i c h l o r m t h a n m  
17  Carbon Tetrachlor id .  
18 V i n y l  Acotata 
19 0 r o m W i c h l o r o u t h W  
20 1 , 2 - 0 i c h l o r 0 ~ ~  

21 C i s - 1 . 3 - O i C h l O m p r 0 0 . r ~  

22 T r i c h l o r m t h m  
23 D i b r o w c h l o r o I w t k u Y  
24 1 , 1 . 2 - T r i c h l o r m t k u Y  
2s 0.nzwnm 
28 tran8-1.3-Dichloropropmn. 
27 BrmoCorm 
54 1 . 4 - 0 i c h 1 o r o - 2 - b u t ~ w  
60 Dibrrma8th.n. 

28 Chlorob.nzor..:-ofl 

29 4-Mathyl-Z-iu;ttMOn. 
30 2-H.xanone 
31 T e t r a C h l o r 9 . t h ~ M  
32 l 1 1 . 2 , 2 - T . t r a c h l o r c m t ~  

9 l ~ , l - O i C h l O r W t h a M  

63 Olm*thyl SUlTlde 

50S7 
3021 

0 
0 

0 

3533 
881 

5 4 0  
0 

0 
0 

2596 
0 

41931 
0 

0 

0 
0 
0 

18359 
0 
0 
0 

3738 
0 

25449 

32142 
0 

930 
0 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

28200 
0 
0 
0 
0 

771 1 

,924 164 1 

,924 0 1  

7.096 0 1  

,938 0 1  

2.025 ' 578 : 
,552 523 i 

5.799 495 1 

1.610 0 1  

4.648 0 ' 1  

2.075 0 1  

5.456 789 1 

3.0S2 0 1  

2.823 393 1 
,038 0 1  

,531 0 1  

2.411 0 1  

1.282 0 1  
1.166 0 1  

4.526 1063 1 
1.861 0 1  

2.117 0 1  
15.975 0 1  

4.528 626 1 
1.369 0 1  
4.571 659 1 

901 14 
,038 0 14 

,915 798 14 

.671 0 14 
,806 . O  14 
,878 0 1 4  

,609 0 14 
1.104 0 14 

,557 0 14 
,493 0 14 
,409 0 14 

2.375 0 14 
,715 0 14 
, 2 5 5  0 1 4  

,123 0 14 

.303 0 14 

1340 20 
,240 0 28 
,111 0 28 
,375 0 28 
.339 0 28 

33 TO1U.M 831 ,989 1109 28 
3.2 - 6 

19 
,162 0 
,001 tl0 
,001 IID 
.001 NO 
, 0 8 8  D 
,079 0 

,005 e 
,001 NO 
. 00 1 NO 

,001 NO 
,024 E 
.001 NO 
,790 D 
,027 NO 
,002 NO 
,001 NO 
,001 NO 
,001 NO 
.179 D 
.001 NO 
,001 NO 

.001 NO 

.041 E 

. O O l  NO 

.275 0 

IS 
,004 NO 

,008 E 
,001 I10 
,001 NO 

. O O l  NO 

,001 NO 

.OD1 NO 

. O O l  NO 

,001 NO 
,001 NO 

,001 NO 
.001 NO 

.001 NO 

,001 NO 

.001 ND 

IS 
,001 NO 

,002 NO 
,001 NO 
,001 ND 
.006 E 



Trian9lm Laboratorima of RTP. Ins. FILE NAME: HI473 SAMPLE ID: TI-8SWV4/1VWT/0713/18 TC 
801 CaDitola Orivm RF FILE: HI489 TLI ID: 58.57.sB 
ournu. IC 27713 DATE: 07/31/92 ANALYSIS DATE: 07/24/92 
TmlmDhOM: (919) 544-5729 TLI PROJ L: 21436 

M E T H O D  8 2 4 0  P U A N T I T A T I O N  R E P O R T  
:==Eii=i:ii...i.....i;;..i.-l.iiiii...i.=~==========~=====~===========~=:==========:===================:=~==:== 

IIAME &REA RF SCAN ISID AMT, us CODE OUAN LIMIT ............................................................................................................... 
34 Chlorobmnzmna 0 1.073 0 28 ,001 tID ' .os 
35  Ethylhnzmnm 0 ,582 0 28 ,001 NO . o s  
36 Styrmnm 3 1.29s 0 28 ,001 NO .os 
37 0-Krlmnm 0 ,784 o za ,001 110 . o s  
38 m-/p-xylmnm 0 ,834 0 28 .001 NO . o s  
49 1.2 01chlorobenzmnm 0 .sa8 0 28 ,001 t10 .os 
50 l,2,3-Tr~chloro~ro~ana 0 ,236 0 28 ,001 I10 .os  
51 1.3 Oichlorobmnzmnm 0 ,800 0 28 ,001 NO .os 
53 1.4 Oichlorobmnzmnm 0 ,614 0 28 ,001 NO . o s  
56 A-Pinmna 1294 1.199 1543 28 ,010 E .05 
58 8-Pinmnm 0 1.339 0 28 ,001 NO .os  
59 Cunmnm (isopropy1bmnr.m) 0 1.613 0 28 .001 NO , o s  
64 Ethyl nmthacrylate 0 ,402 0 28 .001 NO . a 5  
67 P-Cymmna 0 1.797 0 28 ,001 NO .os 

41 1,2-Oichloromth.ne-d4 
40 Benzmnm-d8 
39 Toluenm-d8 

11674 3.037 838 1 .19 0 
51094 2.548 837 14 .18 0 
40320 1 .635  1099 28 .24 0 

16.0 

62.4 
94.1 



T r i a n g l e  Lamratorimm o f  RTP. Inc. F I L E  NPJIE: ACE952 SPJIPLE ID: T I - 8 S W 4 / 1 V C S T / 0 7 1 3 / 1 8  

8 0 1  C a p i t o l .  O r i v m  RF F I L E :  AC893 T L I  IO: 5 8 . 5 7 . 1 0  

Durham. NC 27713  DATE: 0 7 / 3 1 / 9 2  S u P L E  VOL: , 0 0 5  L 

T m l m p M n e :  ( 9 1 9 )  5 4 4 - 5 7 2 9  TLI PROJ I: 2 1 4 3 6  ANAL1915 OPTE: 0 7 / 2 1 / 9 2  

D I L U T I O N  ,FACTOR: 1 

Y E T . ~ O O  6 2 4 0  P U A N T I T I T I O N  R E P O R T  ...=.. ii=....iiii...-.i.iiii-iiii.i-....=====~====~==============:=======~=======~======~=:=~=========~== 
CONC.ug/LCODE W A N  L I M I T  11AME AREA RF SCAN I S I D  

1 B r w o c n l o r o m t h a n m  2 1 8 2  7 7 6  1 I S  

2 C h l O C O M t h a M  0 1 . 5 0 0  0 1 . 3 1  NO 10 

3 9 r o a r m m t h a m  0 1 . 4 5 0  0 1 .32 NO 1 0  

4 V i n y l  C h l o r i a e  0 1 . 8 5 6  0 1 . 2 5  NO 1 0  

5 C h l o r w t h a n e  0 1 . 2 2 5  0 1 . 3 7  110 10 

6 H m t n y l m n a  C h l o r i a m  1294  1 . 1 8 7  580 1 2 4 . 9 8  D . 1 0  

7 Acmtonm 0 1 . 1 1 2  0 1 . 41 110 10 

8 caroon D i s u i f i a e  0 2 . 9 2 2  0 1 . 16  1ID 1 0  

9 1 . I - O i C h l o r O m t h m M  0 1 . 4 8 6  0 1 . 3 1  110 1 0  

1 0  1 , l - O i c h l o r O e t h a n ~  0 4 . 1 6 8  0 1 . 1 1  ND 1 0  

1 1  trana-1.2-Dichloromthene 0 1 . 6 7 6  0 1 . 2 7  11D 1 0  

12  C h l o r o f o r m  673  2 . 8 9 2  7 9 5  1 5 . 3 3  E IO 
13  1 . 2 - D i c h l o r m t h a n m  0 2 . 9 5 9  0 1 .I5 ND 10 
43 T r i c h l o r o f l u o r m m t n a m  0 1 . 8 1 5  0 1 . 2 5  NO 1 0  

45  A c r o l m i n  0 , 4 7 1  0 1 . 9 7  NO 10 

46 k r y l o n i t r i l e  0 , 8 8 2  o 1 . 5 2  ND 10 

' 4 7  C i s - l , 2 - D i c h l O r w t h e M  0 1 . 8 5 6  0 1 . 2 5  I40 10 

5 2  lI3-butadimM 0 2.246 0 1 2 0  NO 10 

5 7  A l l y l  chloride 0 , 8 4 9  0 1 . 7 1  NO 1 0  

82 D i m e t h y l  disulfidm 1 8 4  4 . 3 4 9  1083 1 . 9 7  E 1 0  
63 oimotnyi su l f ide 0 2 . 1 5 4  0 1 . 2 1  NO 1 0  

65 I O d o m e t h a n m  0 1 . 5 7 9  D 1 . 2 9  NO 1 0  

66 I s o o c t a n m  0 1 3 . 2 4 0  0 1 .03 I10 10 

68 T m r t - B u t y l  m m t h y l  e t h m r  0 3 . 5 7 8  0 1 . 1 3  NO 10 

6 9  v i n y l  armiam 0 1 .747  0 1 .26 NO 10 

7 0  n - H e x a n e  0 4.068 0 1 . I 1  ND 1 0  

1 4  1 , 4 - 0 i T l u o r o b e n z m n e  

1 5  2 - 8 u t a m  
16 1 . 1 . 1 - T r i c h l o r m t h a n e  

1 7  C a r b o n  T e t r a c h l o r i d e  

1 8  V i n y l  A c m t a t m  

1 9  B r o m o a i c h i o r m m t k U Y  

20 1 . 2 - 0 i c h 1 o r ~ r a p u y  

21  cie-i,3-oicniorc+t- 
22 T r T c h l o r m t n m m  

23 D i b r O m O C h l o r o m m t n a t m  

24 1 . 1 , 2 - T r i c h l o r w t h l M  

25 B m n z m m  

26 trana-1.3-oichloropropene 
2 7  8ranororm 
5 4  1 . 4 - O i c h l o r o - 2 - b u t m n m  

60 DibraUnmtham 

9454 
0 

59 

0 
0 1  

0 
0 

0 

0 
0 
0 
0 
0 

0 
0 

0 

, 0 5 7  

. 6 6 7  

,536 
1 .187  

, 5 9 7  

, 7 3 0  

,646 
, 1 6 2  

, 6 1 8  

, 5 2 9  

, 9 6 2  

, 646  

, 3 8 9  

. 2 6 3  

,382 

9 1 2  1 4  I S  

0 14  1 . 8 5  NO 
805 14  .41 E 

0 1 4  .20' ND 
0 1 4  . 0 9  NO 

3 14  . 1 8  NO 

0 14  . 1 4  NO 

0 1 4  . 1 6  NO 

0 14  . 2 3  NO 

0 14  .17  NO 

D 1 4  . 2 0  NO 

0 14  .ll NO 

0 14  . 1 6  NO 

0 14  . 2 7  HO 
0 14  .4O 110 
0 14  . 2 9  NO 

28 ChlorObenz.na-d5 1 0 6 5 5  1 3 8 5  2 8  I S  
29 4 - M e t h y l - t - P e n t w n e  0 . E O 8  0 2 8  . 1 5  NO 
30 Z-neXmOn. 0 ,636 0 28 .15  ND 
31 T m t r a c h l o r w t h e n e  0 , 2 7 5  0 28 .34 NO 
32 1.1.2,2-Tmtrachloromthme 0 , 1 5 9  0 28 .12  ND 
33 TO1U.M 1 2 0  , 7 3 7  1 1 3 0  28 . 7 1  E 

3.2 - 8 

10 

10 

10 

10 
10 

1 0  

1 0  

10 

1 0  

10 

1 0  

10 

1 0  

10  

10  

1 0  

1 0  

10 

10  

1 0  

d 
I 



34 Chlorobmnzmm 

35 Ethylbonzmnm 

36 3 t y r - w  

30 m-/p-Xylmnm 

49 1.2 Oichlorobmnzmnm 

50 1 , 2 . 3 - T r i c h l o r w r o ~ u m  

51 1.3 Dichloroamnzmnm 

53 1.4 OichloroOmnzmnm 
56 A-Pinmnm 

50 0-Pinmm 

59 Cummnm (isopropylomnzanm) 

6 4  Ethy l  mmthacrylatm 

67 P-Cymmnm 

37 O - X Y l * M  

0 
0 

56s 

0 

0 

0 

0 
0 
0 

0 
0 
0 

0 
0 

1.085 0 20 .09 ND 

,579 0 20 .16 NO 

1.215 1502 20 2.18 E 

,770 0 20 .12 ND 

,728 0 20 . 13 I10 

.E49 0 20 . 11 tlD 

,453 0 20 .21 ND 

,947 0 20 .10 NO 

, 0 4 8  0 2a .ll NO 

1.243 0 20 .00 l lD 
1.385 0 20 .07 11D 

1.049 0 20 .os 110 

,604 0 20 .16 I10 

2.113 0 20 .04 NO 

10 

10 
10 

10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

10 

41 1 . 2 - D i ~ h l o r ~ t h a ~ - d 4  

48 8mnZmnm-ds 

39 Toluem-d0 

4 5 S l  2.577 846 1 .20 D 
10542 l . l S 1  045 14 .24 D 

14070 1.304 1120 20 .25 D 

BO. 9 
96. a 

101.3 

3.2 - 9 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source.. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. Ihe following paragraphs summarize the normal quaby control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarbon (THO bv M25A 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. -The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Oreanic Comoounds bv M U  

The calibration curve was verifed by analyzing a check standard containing a number of 
compounds. ?he percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measund concentrations is presented as a 
percent recovuy. The gas chromatograph was dowed to run for the duration of the analysis 
time. and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line s ~ d v  was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then dirrctly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

3 . 3  - 1 
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QUALITY CONTROL SUMMARY I 
METHOD 25A 

MILL TEMPLE-INLAND SOURCE TI-BSWV4 m 
1. CALIBRATION 

., . . .. ,,,. . - .. 

0 
90 
360 
747 

i 2. PROPANE LINE RECOVERY 

I DATE 7/13/92 I DATE 7/14/92 

AFTER I 16 171 106%~ 10 12) 120% 

3. LINE BLANK 

3 . 3  - 2 



QUALITY CONTROL SUMMARY 
METHOD 1 8  

MILL TEMPLE-INLAND SOURCE TI-BSWV4 

ANALYTE 

ethanol 
acotono 
i8OpI~pdnOl 
benzene 
bromodichloromethane 
tolueno 
ethyl benzene 
m-xylene 
o-xylrna 
cumenr 
alpha-pinene 
beta-pinenr 
3-CarOnO 
p-cymenr 

1 .  CHECK STANDARD 

THEOR 
ppm 

3 . 1 5  
2.52 
2.42 
2 . 0 7  
2 . 2 7  
1 . 7 4  
1 . 5 1  
1 . 5 1  
1 . 5 2  
1 . 3 3  
1 .16  
1 . 1 7  
1 .17  
1 . 1 s  

1 2 2 . 9 9  98K 
3 1 . 4 0  1 0 5 %  

DATE ?I13192 
ppm XREC 

0.00 0% 

29.9 3 1 . 1 5  104% 
29.9 33.99 1 14% 

0.28 1 0% 
0.28 1 2% 

37.20 1798% 
0.00 0% 
1 . 6 9  9 7 %  
1.46 97% 
1 . 5 1  100% 
1.42 9 4 %  
1 . 3 5  101  % 
1 . 1 3  97% 
1 . 1 1  9 5 %  

' 1 . 1 4  9 7 %  
1 . 1 2  95% 

THEOR IDATE 7/14/92 

1 O . s o l  0.93 90% 
PPm IPP m KREC 

8.40 
8.05 
6.90 
7.58 
5.80 
5.03 
5.03 
5.05 
4.43 
8.87 
8.89 
3.89 
8.95 

4.22 
5.36 

44.08 
3.94 

I 5 .81  
5.58 
5.60 

I 5.44 
I 4.97 

4.31 
4.08 
4.30 
4.30 

50% 
6 7 O/- 

839% 
52% 

100% 
110% 
1 1 1 010 
108% 
1 1 2% 
1 1 1 -2.0 
105% 
1 1 0% 
1090% 

2. PROPANE RESPONSE 
ITHEOR 

BEFORE RUN I 1 2 5  
AFTER RUN I 2 9 . 9  

3. MIFIWANOL LINE RECOVERY 
ITHEOR 

BEFORE RUN I 104 .75  
AFTER RUN I 1 0 9 . 2 1  

I 
1 0 7 . 2 7  96% 
104.55 1 0 1  % 

Printed July 27.1 992 1 2 : 4 7  

3 . 3  - 3 



QUALITY CONTROL SUMMARY 
METHOD 1 6  

' A I L L  -EMPLE-INUND c: c u r x ?  E Ti-ESI*wI!  

1 .  CALIB-TION 

ANALYTE i LO IMED ,!HI 1 CORR COEFF 
- 

i ppm / P P m l p p m  
7/13/92 * 

hydrogen s u If i d e I 3.52; 8.31j 1 1 . 1 0 4  
methyl mercaptan 1 3.430 a.ii! l O . R O !  

carbon disulfiae i 1.331 3.15!! 4.21 1 

dimethyl sulfide 4.64: :1.00! 14.7c.' 

dimethyl disulfide ' :I 2.16,: 5.10; 6.82i 
! ! 

! I 
7/74/32 

3.521 8.31 1 1l.lOi 
3.43; 8 . 1 1  ! 1 O . R O ?  

hydrogen sulfide 

i 4.641 11.00; 1 $.70j 
methyl mercaptan 

carbon disulfide 1 1.334 3.15, 4.21 i 
4 dimethyl sulfide 

dimethyl disulfide 2.16.1 5.10; 6.82'! 
I .I ! :I 
1 I I )I 

I :I !I 
i 4 :I 

Post calibration on 711 4/92 was used 

2. HYDROGEN SULFIDE LINE RECOVERY 

' DATE 7/13/92 I/ DATE 7/14/92 
IINST LINE %REC ilNST LINE %REC 

I 3EFOP.E 
AFI-ER : 4 

3 . 3  - 4 



QUALI-TY CONTROL SUMMARY 
METHOD 25A 

MILL TEMPLE-INLAND SOURCE TI-BSW5 

THEOR 
-I?!- -. 

0 
90 

360 
747 

1. CALIBRATION 

DATE 7/13/92 DATE 7/14/92 
ppm _____ XREC P E E  XREC .._ XREC 

0 -2 
87 97% 88 98% 

364 101 9% 367 102% 
744 1 ooo/r 743 99% 

BEFORE 
m E R  

2. PROPANE LINE RECOVERY 

I DATE 7/13/92 IDATE 
INST LINE %REC INST LINE KREC 

16 17 106% 15 18 120% 
15 18 120% 14 14 100% 

I .  

7/14/92 

3. LINE BlANK 

AFTER RUN I 

Printed July 27.1 992 16:28 

3 . 3  - 5 



I 

ANALYTE THEOR 

3.1 5 ethanol 
acetono 2.52 
Isopropanol 2.42 
brnzenr 2.07 
bromodichloromothano 2.27 
tolueno 1.74 
ethyl benrena 1.51 
m-xylene 1.51 
o-xylene 1.52 
cumeno 1.33 

1.18 alpha-pinenr 
beta-pinene 1.17 
3-WrOnO 1.17 
p-cymrnr 1.19 

- ppm 

QUALITY CONTROL SUMMARY - 

DATE 1/13/92 THEOR DATE 7/14/9 
XREC ppm KREC ppm ppm ----_ 

O W  0% 1 0x0 0.93 
0 26 1 0% 8.40 4.22 
0 28 1% 8.05 5.38 67. 

0.00 0% 7 58 3.94 
1.69 97% 5.80 5.81 
1.46 97% 5.03 5.56 1 1 0% 

111v 1.51 1 00% 5.03 5.60 
1.42 94% 5.05 5.44 
1.35 101% 4.43 4.97 1 12% 
1.13 97% 3.87 4.31 111v 
1.11 95% 3.89 4.08 
1.14 97% 3.89 4.30 110 
1.12 959'0 3.95 4.30 

5 3  

37.20 17989'0 6.90 44.08 639% 

1 oa.% 

105$ 

10swk 

METHOD 18 

z THEOR 
BEFORE RUN 29.9 
AFTER RUN 5.03 

SOURCE 

31.40 105'!/0 5.03 5.30 
5.30 1 05% 29.9 31.15 

a TI-BSWV5 

THEOR 
BEFORE RUN 109.21 
AFTER RUN 108.68 

104.55 967- 108.68 
108.98 100% 101.34 

I 
3 . 3  - 6 R 



/ 

ANAL-€ LO 
ppm - 

711 3/92 
hydrogen sulfide 
methyl mercaptan 
dimethyl sulfide 
carbon dirulfido 
dimethyl disulfide 

7/14192 
hydrogen sulfido 3.52 
mothy1 mercaptan 3.43 
dimethyl sulfide 4.64 
carbon dirulfldr 1.33 
dimothyl dirulfido 2.16 

QUALITY CONTROL SUMMARY 
Mf3-HOD 16 

MILL TEMPLE-INLAND SOURCE TI-BSWS 

MED IHI . CORRCOEFF 
ppm ppm - 

8.31 11.10 
8.1 1 10.80 

11.00 14.70 
3.15 4.21 
5.1 0 6.82 

1. CALIBRATION 

DATE 7/13/92 
INST LINE IXREC 

BEFORE 
AFTER 

DATE 7/14/92 
INST LINE XREC 

Printed July 27.1 992 16:28 

3 . 3  - 7 
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t 

DATE 7f13192 
INST LINE 

BEFORE 0 0 
AFTER 0 0 

1. CALIBRATION 

DATE 7/14/92 
INST LINE 

0 0 
0 0 

c 
QUALITY CONTROL SUMMARY 

MILL TEM PLE-I N LAND SOURCE 
M€rHOD 2% 

THEOR 
ppm 

0 
90 
360 
747 

2. PROPANE LINE RECOVERY 

87 lEFG1 370 
87 
364 
744 100% 742 

i 
DATE 7f 1 3/92 DATE 7/14/92 
INST LINE IKREC INST LINE 

14 1009c 12 14 
1 7  15 

14 .- BEFORE 
A-- 

3. UNE BLANK c 

3 . 3  - a R 



QUALITY CONTROL SUMMARY 
METHOD 18 

MILL TEMPLE-INLAND SOURCE TI - B S W 6  

1. CHECK STANDARD 

--..-..-. 
acotonr 
isopropanol 
benzanr 
brornodichlorornethano 
toiuena 

ANAL-€ lTHEOR [DATE 7/13/82lTHEOR [DATE 711 4/92 

I PP m I PP m KREC I PP m IPP m KREC 
a t h m m n l  3.151 0 . 0 0  O%l ' 1O.sol 0.93 9% 

~~ 

2.52 2.78 110% 8.40 4.22 50% 
2.42 0.00 0% 8.05 5.36 67% 
2.07 42.05 2032%1 6 . ~ 1  44.08 639% 
2.27 5.97 263OA 7.58 3.94 52% 
1.74 1.78 101% 5.80 5.81 1 00% 

THEOR 
BEFORE RUN 29.9 32.31 108% 
AFTER RUN 5.03 5.25 104% 

. - . - -. . - 
ethyl bonzeno 
rn-wlone 
o-xylene 
curnrn- 
alpha-pinon- 
beta- pi ne no 
3-carono 
p--mono 

5.03 5.30 105% 
29.9 31.23 104% 

1.17 
1.17 
1.19 

BEFORE RUN 110.44 
AFTER RUN 116.44 

1.57 
1.80 
1.54 
1.44 
1.21 
1.20 
1.24 
1.31 

109.94 100% 
111.68 103% 

104% 
108% 
102% 
1-96 
104% 
103% 
106% 
1 1 070 

5.03 
5.03 
5.05 
4.43 
3.87 
3.89 
3.89 
3.95 

5.56 
5.60 

I 5.44 1 4.97 
4.91 
4.08 
4.30 
4.30 

I I 

1 1 0% 
111% 
108% 
1 1 2% 
111% 
105-% 
1 1 0% 
109% 

Rintod July 28.1992 10:35 

3 . 3  - 9 
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P 

DATE 711 3/92 
INST LINE I%REC 

BEFORE 
AFTER 

I QUALITY CONTROL SUMMARY 
METHOD 16 

MILL TEMPLE-INLAND SOURCE 

DATE 7/14/92 
INST LINE I %REG 

1. CALIBFWTION 

ANALME - 
~ 

7/13/92 
hydrogen sulfide 
methyl mercaptan 
dimethyl sulfide 
carbon disulfide 
dimethyl disulfide 

7/14/92 
hydrogen su I f ide 
methyl mercaptan 
dimethyl sulfide 
carbon disulfide 
dimethyl disulfide 

.. . . . . .. ... .. . _ _  

1.33 
2.16 

. 

11.10 
10.80 
14.70 
4.21 
6.82 

c 
I 
.I 
1. 

Printed August 7.1 992 11 :15 I 

3 . 3  - 10 
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BROWNSTOCK WASHER 

The mill utilizes two three-stage countercurrent vacuum drum 
system for brownstock washing. Each drum washer line is covered 
with a common hood. The softwood side has three fans which are 
vented to the atmosphere. This hood is equipped with fans rated 
at 14,800 ACFM at 1OZ0F, 17,600 ACFM at 98OF, and 18,500 ACFM at 
lOlOF respectively. The hardwood side has two fans vented to the 
atmosphere rated at 24,100 at lll°F and 38,600 at 104OF. (See 
Diagram BSW-1 and Diagram BSW-2) 

fresh water are used as shower water on the last washer on both 
lines. 
follows : 

Clean condensates from the blow heat recovery system and 

Average process parameters during the test were as 

SOFTWOOD LIXE - BROWN STOCK WASHER 
Pulp kappa No. 19.6 
Pulp flow rate 675 ADT/day 
Shower water temperature 
Shower water flow rate (first stage) 
Vat temperatures 118OF 

HARDWOOD LINE -'BROWN STOCK WASHER 
Pulp kappa no. 11.7 
Pulp flow rate 795 ADTjday 
Shower water temp. 135OF 
Shower water flow rate (first stage) 
Vat temperatures 

lll°F 
1137 gpm 

1745 gpm 
140°F 

I 
1 
1' 
I 
I 

3.4 - 1 
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SECTION 4 

BROWN STOCK WASHER HARDWOOD 

(TI-BSWVl, TI-BSWV2) 

Section 4.1 Emission Test Results - VOC 

Section 4.2 BSWV1 Emission Test Results - VOST 

Section 4.3 Quality Control Results 

Section 4.4 Process Operating Data 

s, 
'I 

I 
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SECTION 4 
BROWN STOCK WASHER HARDWOOD 

(TI-BSWVl, TI-BSWV2) 

The Brown Stock Washer Hardwood Side was tested on two different days for volatile 
organic compounds by Methods 25A, 16 and 18. In addition, a VOST sample was collected 
on 7/12/92 on Vent No. 1. 

Total Hvdrocarbons I W A )  

Figures 4.1 through 4.4 present the THC trends for the test periods on 7/10/92 through 
7/12/92. Total hydrocarbon concentrations were consistent from day to day for both sources. 
Vent No. I showed 45 to 50 ppm. Vent No. 2 gave concentrations around 15 ppm with a 
spike of 40 ppm in the third hour of testing. 

Volatile Orzamc * Communds IM16 and Ml8) 

Table 4.1 summarizes the results for the Method 16 and Method 18 target compounds, and 
Section 4.1 is a tabulation of the data. The volumetric flow was measured during sampling 
using a pitot tube. Hydrogen sulfide, methyl mercaptan, and dimethyl disulfide were identified 
in Vent No. 1. No reduced sulfur compounds were identified in Vent No. 2 at concentrations 
above the detection limits. Methanol was present at 4-5 IbW in Vent No. 1. Also identified 
in one or more runs were acetom, alpha- and beta- pinene. Vent No. 2 showed only high 
molecular weight compounds such as alpha- and beta- pinene, pcymene. These compounds 
did not appear above the detection limits in all NIYS. Run 1 of Vent No. 2 on 7/10/92 was 
eliminated due to interference. 

Volatile Ornanic SamDLinn Train CVOST) 

Table 4.2 summarizes the result of the VOST sample collected on 7/12/92. Section 4.2 
tabulates the results for target compounds and tentatively identifed compounds (TIC). VOST 
data confmed the presence of alpha- and beta- pinene as well as the reduced sulfur 
compounds. 

voc 0 ualitv Co abol Results 

The VOC quality control data BIC tabulated in Section 4.3. An explanation of the data is 
included in the section. Quality control results for other parameters are included with the data 
summary in the section referenced. 

Process DescriDtion and ODeratinn Conditions 

Section 4.4 includes the process operating data as recorded and provided by mill personnel. 

4 -  1 
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TABLE 4.1 SUMMARY OF VOC RESULTS 
HARDWOOD BROWN STOCK WASHER VENTS 

BswvlBswvz SUM 

Methyl wl~apan 
Dimethyl wlfide 
Carboadlsnlfide ND ND ND 
Dimethyl dhlBde ND ND ND 

. .  
ND 

ND ND 

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

ND ND 
ND ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

PCYme* ND 
Method 16 PIM Mctbod 18 Data 

ND ND 

.......................... ........*&,: ..... .... 

.., :.. . . . . . . . . .  :.,, . . . . .  . .  
ND 
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TkBLE 4.2 SUMMARY OF VOST RESULTS 

Mill:TEMpL&INLAND 
source C&: TI-BSWVI 
FIN: P-2 Hw EPN. 1 

Source: BSW Vent No. 1 
TM Dates: 7/12/92 
C N  NONE 

1021 

Voluncblf Flow Data 

Stack Temprmuc. O F  aft 
Volumeutc plow Rate. x lo' DSCPM 20.2 

0.004 

0.041 

0.003 

0.008 

0.049 

0.001 

0.002 

0.001 

0.289 

0.899 

0.003 

0.126 

0.059 

0.000 

0.000 

0.056 

0.000 

0.000 

0.000 

0.127 

0.114 
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Section 4.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Source: BSW Vent No I FIN: P-2 Hw 

Source code: TI-BSWV I Date: 7/11/92 EPN: I CIN: NONE 
Mill: TEMPLE-INLAND (Evatlale) 

Run  I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1313 1413 I513 

Flow Data 
Stack Temperature, "F 111 111 

Oxygen Concentration. 96 20.8 20.8 
Carbon Dioxide Concentration. W 0.0 0.0 

Moisture Content. W 9.0 9.0 

Volumetric Flow Rate. x10-3 ACFM 24.6 24.6 
Volumetric Flow Rate. x10-3 DSCFM 20.7 20.7 

Process Operating Conditions 
Pmduction Rate. ADT pulphr 

Method 16 Data 
Hydrogen sulfide 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rata. l h h r  

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration, ppmvd 
Emission Rate. l b h r  

Concentration. ppmvd 
Emission Rate, lhlhr 

Methyl mercnptnn 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, lbhr  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h r  

Concentration. ppmvd 
Emission Rate, Ib/hr 

Concentration, ppmvd 

Methyl mercaptan 

Ethanol 

Acetone 

2-Propanol 

34.0 

0.5 * 
0.1 * 

2.8 
0.4 

I .9 
0.4 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

44.2 
4.6 

0.5 * 
0.1 * 

2. I 
0.4 

0.5 * 

34.0 

0.5 * 
0.1 * 

2.8 
0.4 

I .5 
0.3 

0.5 * 
0.1 * 

0.5 
0.2 

43.3 
4.5 

0.5 * 
0.1 * 

2. I 
0.4 

0.5 * 

34.0 

0.5 * 
0.1 *' 

2.3 
0.4 

1.1 
0.2 

0.5 * 
0.1 * 

0.5 * 
0.2 

36.9 
3.8 

0.5 * 
0.1 * 

2. I 
0.4 

0.5 * 
0.1 

34.0 

0.5 * 
0.1 * 

2.6 
0.4 

1.5 
0.3 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

41.5 
4.3 

0.5 * 
0.1 

2 .  I 
0.4 

0.5 - 
0.1 Enussion Rate. Ibhr  0.1 * 0.1 



EMISSION TEST RESULTS - VOC I 
I 
I 
P 

O.I * I 
0.4 * I 
O'I I 

 ill: TEMPLE-INLAND (Evadale) Source: BSW Vent No I FIN: P-2 Hw 
source Code: TI-BSWVI Date: 7/11192 EPN: 1 CIN: 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate. Ib/hr 0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 1 . 1  * 1.1 * 1.1 * 1.1 * 

2-Buhnone 

Chloroform 

Emission Rate. Ibhr  0.4 * 0.4 * 0.4 * 

Concentration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate, Ib/hr 0.1 * 0.1 0.1 * 

Concentration. ppmvd 1 . 1  * 1.1 * 1.1 * 1.1 * 

Benzene 

Bromodichloromethane 

Emission Rate, Ib/hr 0.6 * 0.6 * 0.6 * 0.6 * 

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 0.5 0.5 * 0.5 0.5 * 

I 
I 

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 ' I  
I 
I 

Dimethyl disulfide 

Toluene 

Emission Rate. Ibhr  0.2 * 0.2 * 0.2 * 0.2 * 
Ethyl b e m e  

Emission Rate. l h h r  0.2 * 0.2 * 0.2 * 0.2 * 

Concentration, ppmvd 0.5 * 0.5 * 0.5 0.5 * 
Emission Rate. Ibhr  0.2 * 0.2 * 0.2 * 0.2 * 

Concentration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate. Ibhr  0.2 * 0.2 * 0.2 * 0.2 * 

Concentration, ppmvd 0.5 0.5 * 0.5 * 0.5 I 
Emission Rate. Ib/hr 0.2 * 0.2 * 0.2 0.2 * 

0.5 I Concentration, ppmvd 0.5 0.5 * 0.7 
Emission Rate. I b b  0.2 0.2 0.3 0.2 

Concentration. ppmvd 0.5 * 0.5 0.5 0.5 
Emission Rate. lblhr 0.2 * 0.2 * 0.2 0.2 

m-, p-Xylene 

o-Xylene 

Cumene 

alpha-Pinene 

beta-Pinene 

3-Came 
Concentration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 I 

0.5 * 1 
G.2 ' 

Emission Rate. lblbr 0.2 * 0.2 * 0.2 * 0.2 

Concentration, ppmvd 0.5 * 0.5 * 0.5 
Emission Rate. l bh r  0.2 * 0.2 * 0.2 * 

Terpenes (unspecified) 

I . . _ -  .-_-- 

I Om or mom values wcm l e u  Ih.n h e  detection limil. 4.1 - 2 Papolof 16 EIBSWV1.XI.S ' ~ ~ l J . * ?  

~ 

r ~ 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 1 FIN: P-2 HW 
Source Code: TI-BSWVI Date: 7/11/92 EPN: I CIN: NONE 

Run I Run 2 . Run3 Average 

Wymene 
Concentration, ppmvd 
Emission Rate, lblhr 

K n o w  us Carbon 
Concentration. ppmvd 

Unknownc us Carbon 
Concentration, ppmvd 

sum M18 us Carbon, lblhr 

0.5 * 0.5 * 0.5 * 0.5 * 
0.2 * 0.2 * 0.2 * 0.2 

52.0 50.3 41.3 49.9 

0.0 0.0 0.0 0.0 
2.0 1.9 1.8 1.9 

Unknown Compounds % of TOW 0.0% '0.0% 0.0% ' 0.0% 
Method 25A Data 

R~hl Hydroearborn 
Concentration, ppmvd as C 56.0 51.6 50.5 52.7 
Emission Rate, lblhr as C 2.2 2.0 2.0 2.0 

One or more values were l e u  than the deleelion litnil. 4 . 1  - 3 Page4of  I6 ElsSWVI.XLS 9llC.W: 



EMISSiON TEST RESULTS - VOC I 
I 

CALCULATED RESULTS I 
1 

~ ~ 1 1 :  TEMPLE-INLAND (Evadale) Source: BSW Vent No I FIN: P - 2 W  
~ource code: T1-BS.W 1 Date: 7/12/92 EPN: I CIN: 

Run  I Run 2 Run 3 Average 

Beginning Time 859 959 1059 
Flow Data 

Stack Temperature. "F I 1 1  111 
Molsture Content. % 9.0 9.0 
Oxygen Concentration. $6 20.8 20.8 1 
Carbon Diox~de Concentration, 96 0.0 0.0 
Volumetnc Flow Rate, x10-3 ACFM 24. I 24.1 
Volumrtnc Flow Rate, x10-3 DSCFM 20.2 

Process Operating Conditions 
Production Rate. ADT pulplhr 

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate, lbhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate. Ibhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate. Ib/hr 

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emissioo Rate. l b k  

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 

Methyl mercaptan 

Ethanol 

Acetone 

2-Ropanol 

31.0 

0.5 * 
0.1 * 

3.2 
0.5 

2.3 
0.4 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

39.0 
3.9 

0.5 * 
0.1 * 

0.5 
0. I 

0.5 * 

32.0 

1.1 
0. I 

3.4 
0.5 

2.3 
0.4 

0.5 
0.1 * 

0.5 * 
0.1 * 

48.8 
4.9 

0.5 * 
0.1 * 

0.7 
0. I 

0.5 * 
0.1 * 

33.0 

1.0 
0.1 

3.2 
0.5 

1.8 
0.4 

0.5 * 
0.1 * 

0.5 * 
0.1 

55.6 
5.6 

0.5 
0.1 * 

0.5 
0.1. 

0.5 * 
0.1 * 

32.0 

I 
0.1 1 
0.5 1 

* I 
O.I * I 

47.8 4.8 1 
I 

0.1 OS * I 
0. o.6 I I 

0.8 

3.3 

2. I 
0.4 I 
0.5 * 

0.5 * 

0.5 * 
Emission Rate. 'Ihlhr 0.1 * .. .. 0.1 * 1 
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EMISSION TEST RESULTS - VOC 
Source Code: TI-BSWV I Date: 7/12/92 EPN: I CIN: NONE 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No I FIN: P-2 HW 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. pprnvd 
Emission Rate. lbhr 

Concentration. ppmvd 
Emission Rata, lblhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration. pprnvd 
Emission Rate. lblhr 

Bromodichloromelhane 
Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. lbhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Terpenes (Unspecified) 
Concentration. mmvd 

2-Butanone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

o-Xylene ~ 

Cumene 

alpha-Pinene 

betil-Pinene 

3-Carene 

0.5 * 
0.1 * 

1 .1  * 
0.4 * 

0.5 * 
0.1 * 

1 . 1  * 
0:6 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.7 
0.3 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 

0.5 * 
0.1 * 

1.1 * 
0.4 * 

0.5 * 
0.1 

1.1 * 
0.6 * 

0.5 * 
0.2 * 

0.5 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 

0.7 
0.3 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 

0.5 * 
0.1 * 

1.1 * 
0.4 * 

0.5 * 
0.1 * 

1.1 * 
0.6 * 

0.5 * 
0.2 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.8 
0.3 

0.5 
0.2 

0.5 * 
0.2 * 

0.5 * 

0.5 * 
0.1 * 

1 .1  
0.4 * 

0.5 * 
0.1 * 

1.1 * 
0.6 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.7 
0.3 

0.4 
0.2 

0.5 
0.2 

0.5 
0.2 

.. 
Emission Rate, Iblhr 0.2 * 0.2 * 0.2 * ~ 



I EMISSION TEST RESULTS - VOC 

CIN: p-2" NO" I Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent N o  i 
Source Code: TI-BSWVI Date: 7/12/92 EPN: 1 

- 
I Run I Run 2 Run 3 Average 

pCymene 
Concentration. ppmvd 0.5 '* 0.5 * 0.5 * 
Emission Rat;. lblhr 0 .2  * 0.2 * 0.2 ::; : 

Knowns us Carbon 

Unknowns ~LF Carbon 
Concentration. ppmvd 0.0 0.0 0.0 0.0 

Sum MI8 us Carbon, Ib/hr 1.8 2.1 2.4 2.1 
Unknown Compounds 96 olTotul 0.0% 0.0% 0.0% 

55'5 I 
Concentration. ppmvd 46.6 56.4 63.4 

0.0% 1 
I 
I 
I 
' I  
I 
I 
I 
I 
I 
I 
I 
1 

........................................................ " "" 

Method 25A Data 
Totill Hydrocarbons 

Concentration. ppmvd as C 53.8 57. I 52.1 54.6 
Emission Rate. lbhr as C 2.0 2.2 2.0 2. I 

, 
Pope 8 o f  I6 EIBSWV1.XL.S U J I  'J: 

4.1 - 6 
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EMISSION TEST RESULTS - VOC 

So~rcr  Code: TI-BSWV2. Date: 7/10/92 EPN: 2 CIN: NONE 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 2 FIN: P-2 Hw 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1523 1623 1723 
Flow Data 

Slack Temperature. "F IO4 IO4 
Moisture Content. % 7.3 7.3 
Oxygen Concentration. R 20.8 20.8 
Carhon Dioxide Concentratiou. % 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 38.6 38.6 
Volumetric Flow Rate. x10-3 DSCFM 33.2 33.2 

Process Operating Conditions 

Method 16 Data 
Production Rate, ADT pulpilu 

Hydrogen sulfide 
Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration, ppmvd 
Emission Rate, Ibhr  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. Ibhr  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration, ppmvd 
Emission Rate. Ibilu 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. Ibilu 

Concentration, ppmvd 

Methyl m e r w p h n  

Ethanol 

Acetone 

2-Propannl 

32.0 32.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

2.2 * 
0.4 * 

0.5 * 
0.1 * 

0.5 JI 

0.2  * 

0.5 * 

32.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

2.2 * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 

32.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2. * 

2.2 * 
0.4 * 

0.5 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
Emission Rate. I b h r  0.2 * 0.2 * 0.2 * 

4.1 - 7 
one or mare V~IYCS were leu than thc detection limit. Page 2 of I6 EIBSW2.Xl.S W I W ?  



EMISSION TEST RESULTS - VOC 
 ill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 2 FIN: P-2 HW 
source code: - TI-BSWV2 Date: ll10192 EPN: 2 CIN: NONE I 

I 
Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate. Ib/hr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. Ib/hr 

Bromodichloromethane 
Concentration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. Ib/hr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

2-Buhnone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Elhyl benzene 

m-, p-Xylene 
, Concentration. ppmvd 

o-Xylene 
Emission Rate, lbhr  

Concentration. ppmvd 
Emission Rate. lbhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate. Ibhr 

Cumene 

alpha-Pinene 

beta-Pinene 

3-Came 

Terpenes (Unspefified) 

0.5 * 
0.2 * 

1.1 * 
0.7 * 

0.5 * 
0.2 * 

1 . 1  * 
0.9 

0.5 
0.3 * 

0.5 * 
0.3. * 

0.5 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.9 
0.6 

0.5 * 
0.4 * 

0.5 * 
0.4 * 

0.5 
0.2 * 

1.1 * 
0.7 * 

0.5 * 
0.2 * 

1 . 1  * 
0.9 * 

0.5 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 

0.8 
0.5 

0.5 * 
0.4 

0.5 * 
0.4 * 

0.5 * 

I 
o’2 * I 
O.’ ’ I 
o‘2 * I 
0.9 * I 
0.5 * I 
0.5 0’3 * * I 
0.5 I 
0.5 * I 

0.5 

1.1 * 

0.5 * 

1.1 * 

0.3 

0.3 * 

0.3 

0.5 * 1 
0.8 I 
0.3 * 

0.6 

0.5 * I 
0.4 * 

0.5 * I 
0.4 * 

Concentration, ppmvd 0.5 * 
Emission Rate. lbhr 0.4 * 0.4 * 

0.5 * 1 
0.4 

4.1 - 0 I Pago 3 of I6 EIBSWV2.XLS 9/15/92 

t - 



I 
I 
I 
I 
1.11 
I 
I1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Mill: TEMPLE-INLAND (Evadale) 
source Code: TI-BSWV2 

EMISSION TEST RESULTS - VOC 
Source: BSW Vent No 2 FIN: P-2 HW 

Date: 7/10/92 EPN: 2 CIN: NONE 

~~ ~ ~~ ~ ~ 

Run I Run 2 Run 3 Average 

p-Cymene 
Concentration. ppmvd 
Emission Rate. lbhr 

fiowns as Carbon 
Concentration. ppmvd 

Unknowns as Carbon 
Concentration. ppmvd 

sum M18 as Carbon, lblhr 

0.5 * 0.5 * 0.5 * 
0.4 * 0.4 * 0.4 * 

14.0 13.7 13.9 

0.0 0.0 0.0 
0.9 0.9 0.9 

....... " Unknown ..................... ... Compounk ....... ...... ........ - ........ W .. .... of ...... TOM .... . ...................................... . .... . ........................................................................................................................................................... 0.0% 0.0% 0.0% 
Method 25A Data 

Total Hydrocarbons 
Concentration. ppmvd as C 17.3 16.2 17.3 16.9 
Emission Rate, Ibhr as C 1 . 1  I .o 1.1 1 . 1  

4 . 1  - 9 
One or more ~ a l u c ~  we= ISJX lhan ihc detection l i ini t .  Pagc4af  16 EIBSWV~.XLS n / ) i . u ?  



EMISSION TEST RESULTS - VOC I 
I 

CALCULATED RESULTS I 
0 

20.8 0.0 I 

 ill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 2 FIN: P-2 HW 
source code: TI-BSWV2 Date: 7/11/92 EPN: 2 CIN: 

Run 1 Run 2 Run 3 Average 

Beginning Time S4 I 94 I 1041 
F low Data 

Stack Temperature. 'F 99 99 
Moisture Content. 96 . 6.3 6.3 
Oxygen Concentration, R 20.8 
Carbon Dioxide Coocentration. 96 0.0 
Volumetric Flow Rata, x10-3 ACFM 35.3 . 35.3 
Volumetric Flow Rate, x1W3 DSCFM 31.0 

Process Operating Conditions - 
Production Rate, ADT pulpilu 

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate. Ibhr  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, Ibilu 

Concentration. ppmvd 
Emission Rate. lbilu 

Methyl mercaptan 

Dimethyl sulfide 

Cnrbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, lbilu 

Concentration, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. Ibhr 

Methyl meraptan  

Ethunol 

Acetone 

2-Ropnnol 

32.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 

2.1 * 
0.3 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

34.0 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

2.1 * 
0.3 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

34.0 

0.5 
0.1 * 
0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 
0.2 * 

2.1 * 
0.3 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

33.3 

I 
0.1 * I 

* I 
o.2 * I 
o.2 * I 
o.2 I 

I 
0.1 OS * I 

0.5 * 

0.5 * 

0.5 * 

0.5 * 

0.5 * 

0.3 2.1 * * I 

Concentration, ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rate. lbhr 0.2 * 0.2 * 0.2 * 

I 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: BSW Vent No 2 FIN: P-2 HW 
SOUW Code: TI-BSWV2 Date: 7/11/92 EPN: 2 CIN: NONE 

2 

Average ' Run I Run 2 Run 3 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate. lbhr  

Concentration, ppmvd 
Emission Rate, I b h  

Bromodichlommethirne 
Concentration, ppmvd 
Emission Rate, I b h r  

Concentration, ppmvd 
Emission Rate, lbhr  

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate. lhlhr 

Terpenes (Unspecilied) 
Concentration. ppmvd 

Z-Butunone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benmne 

m-, p-Xylene 

o-Xylene 

Cumene 

alpha-Pinene 

beta-Pinene 

3-Carene 

0.5 * 
0.2 * 

1 .1  * 
0.6 * 

0.5 * 
0.2 * 

1.1 * 
0.8 * 

0.5 * 
0.2 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 
0.4 * 

0.5 * 
0.4 * 

0.5 * 
0.4 * 

0.5 * 

0.5 * 
0.2 * 

1 .1  * 
0.6 * 

0.5 * 
0.2 * 

1.1 * 
0.8 * 

0.5 * 
0.2 * 

0.5 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.4 * 

0.5 
0.4 * 

0.5 
0.4 * 

0.5 * 

0.5 * 
0.2 * 

1.1 * 
0.6 * 

0.5 * 
0.2 * 

1.1 
0.8 * 

0.5 * 
0.2 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 
0.4 * 

0.5 * 
0.4 * 

0.5 * 
0.4 

0.5 * 

0.5 * 
0.2 * 

1.1 * 
0.6 * 

0.5 * 
0.2 * 

1.1 * 
0.8 * 

0.5 * 
0.2 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.3 * 

0.5 * 
0.4 

0.5 
0.4 * 

0.5 * 
0.4 * 

0.5 
Emission Rate.lh/b 0.4 * 0.4 0.4 0.4 



EMISSION TEST RESULTS - VOC I 
~ i 1 1 :  TEMPLE-INLAND (Evadale) Source: BSW Vent No 2 FIN: P-2 HW 
source code: TI-BSW2 Date: 7111192 EPN: 2 CIN: .NONE 1 

I Run I Run 2 Run 3 Average 

p-Cymene 
Concentration. ppmvd 0.5 * 0.5 0.5 * 
Emission Rate. Ihlhr 0.3 * 0.4 0.3 * :::: p 

7.2 ' I I 
Knowns ils Carbon 

Unknowns ils Carbon 

Sum M18 ils Carbon. lblhr 0.3 0.5 0.4 0.4 

Concintration, ppmvd 6.0 8.3 7.2 

Concentration. ppmvd 0.0 0.0 0.0 0.0 

Unknown Compounds % of Total 0.0% , 0.0% 0.0% 0.0% 1 
" .......... " .............................................................................. ... ........ . ............................. . .......................................................................................................................................... 

Method 25A Data 

18.9 ,I Total Hydrocarbons 
Concentration. ppmvd as C 17.1 17.1 22.4 
Emission Rate, lblhr BS C I .o I .O 1.3 1 . 1  

4.1 - 12 
Onc or ilwm values were leu han he deieciion linlii. 
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Section 4.2 BSWVI Emission Test Results - VOST 



EMISSION TEST RESULTS - VOST 
I 
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Mill TEMPLE-INLAND ( E v d a )  Source: BSW Vent No I 
source Code: TI-BSWVl EPN 1 F N  P-2 HW CIN: NONE 

TARGET COMPOUNDS 
ChlOlUmathpnS 
Methylene Chloride 
Acebne 
Carbon Disulfide 
Chloroform 
T r i c I d o m f l w m ~ h e  
Acrolein 
AUyl Chloride 
Dimechyl disulfide 
Dimethyl sulfide 
Iswctpne 
krt-B~tyl Methyl Ether 
n-HexMe 
2-Butnnone (MEK) 
1.1,l-TrichloroeChsne 
BromodichlommschPns 
Dibromomethsne 
Toluare 
Etbylbenzcas 
styme 
o-Xylene 
m-/pX ylene 
A-Pinene 
B-Pinen~ 

0.078 

0.106 
2.453 
0.020 

11.203 
18.403 
0.133 

4.053 
1.449 

0.027 

2.259 
0.017 
0.019 

0.012 
7.657 
6.935 

0.088 
0.041 32.96 

1.73 
0.175 
0.041 3.05 
0.015 

1.41 
1.13 

0.893 0.91 
6.418 1.93 
0.007 

0.783 0.11 
10.49 

0.72 
0.008 0.56 

0.032 

0.09 
1.54 
0.07 
0.28 
2.63 
0.04 
0.06 
0.05 

12.14 
24.90 
0.14 

4.84 
1.90 

0.03 
0.03 
2.29 
0.02 
0.02 

0.01 
7.69 
6.94 

8.21 
143.31 

6.94 
26.21 

244.88 
3.26 
5.66 
4.53 

1132.01 
2323.13 

13.06 

451.56 
177.25 

2.52 
2.89 

213.72 
1.59 
1.77 

1.12 
717.26 
646.92 

0.004 
0.041 
0.003 
0.008 
0.049 
0.001 
0.002 
0.001 
0.289 
0.899 
0.003 

0.126 
0.059 

0.w0 
0.000 
0.056 
0.000 
0.w0 

0.w0 
0.127 
0.114 

TENTATIVELY 
IDENTIFIED CMPDS. 

Pincos-relaced compounds 28.531 28.53 2661.47 
Dimethyl Trisulfide 4.932 0.016 4.95 461.57 
Methsnechiol 0.773 0.015 0.79 73.51 
C yclohexnw 0.561 0.099 0.66 61.57 
Bmchcd HC 0.057 0.06 5.32 
Sub 'd  HC 0.018 0.02 1.68 
2-B~teoe 0.017 0.02 1.59 
Pentadiene 0.009 0.01 0.84 
Siloxane 0.008 0.01 0.75 

SURROGATE STDS 
(% Recovery) 

Tolmod8 104.1 98.3 84.9 
1,2-Dichloro&anc-d4 87.2 73.5 95.0 
Brarend6 76.0 86.8 124.4 

NOTES: 
-T = Tenax Air Volume = 0.01072 cu.m. 

4.2 - 1 Pap. I of4 l l V m . X I 5  911192 



EMISSION TEST RESULTS - VOST 
I: 

Mill TEMPLE-t”D ( E V d a )  Source: BSW Vent No I I 
e l  Dabx 7/12/92 

D 
I 

sourco code: TI-BSWV I EPN: 1 FDk P-2 HW CJN: NONE 

Compound BSWVl-T BSWVI-TC BSWVlC Total TI-BSWVI Conc. 
(re) (PB)  (re/L) r g  ()rg/m3) (ppm) 

-TC=TenaxlCborcoPI 
-c = con- CondmPlue Vol. 43.0 mL 

( 

‘I I 
I 

‘I 
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TI-BShVl/lV09T/0712/1C T Triutgla Lwratoriee ot RTP. I=. FILE NAME: MI477 SPYPLE ID: 
601 W i t o l m Dr-ve RF FILE: +I1469 TLI 10: 58.57.3A 
DU-0 NC 27713 DATE: 0 7 / 5 1 / 8 2  4NALYS19 DATE: 07/24/92 
Te1eDhOne: (919) 544-5729 TLI PROJ 0 :  21456 

1 8CO.oshlOrolth.n 
2 ChlorometMna 

4 vinyl Chloriae 
5 Chloromtlurw 
6 NOthylmM ChloriM 
7 Acetone 
6 Carbon Oieulfid. 
9 l,l-01ch10mtMM 
10 1.1-DiChlOrO.tllUU 

3 8rO.Q.th.M 

1 1  tranm-l,Z-Dichloromthm 
12 Chloroform 
13 1.2-Oichlormttuno 
43 Trichlorofluorouttuns 
45 Acrolein 
48 kerylonitrile 
41 cis-1.2-Dich1ormth.w 
52 1,5-butaaiena 
57 Allyl chloriae 
61 oiwthyl aisuwioa 
63 Dtartnyl aulfiao 
65 IoMmetMna 
66 Iwocane 
68 Tmrt-Butyl methyl athar 
69 Vinyl B r w i d s  
70 n-NaxMa 

14 1.4-0ifluor~nzew 
15 2-But.m. 
16 l.l,l-Trichlor~.tMm 
17 Cmraon Tetrachlorida 
18 Vinyl Acetmta 
19 Bromodicn1orommthu-a 
20 1.2-Oichloropropuw 
21 cie-l.3-Di~h10ropr0~.~ 
22 Trichlorwthm 
23 OibrOD10ShlOrmthum 
24 1 I 1 .2-TrfUllomYun 
25 8enrane 
26 trana-1 .3-Oichloroprop.m 
27 Brwoform 
54 1,4-Oichloro-2-but~ne 
60 Oibr-tMno 

28 Chlorobnram-d5 
29 4-Yathyl-2-Pant.~no 
30 2 - U e x w n a  
31 Tetrachlormthene 
32 1,1.2,2-Tetrach10ratMne 
33 Toluena 

4072 
0 
0 
0 
0 

2584 
0 

10042 
0 
0 
0 

217956 
0 

655 
0 
0 
0 
0 
0 

825799 

551893 
0 

34687 
0 
0 

301673 

22613 
4762 

0 
0 
0 

2109 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 

25832 
0 
0 
0 

0 
230875 

772 1 
. ,924 0 1  

.924 0 1  

1.096 0 1  
.936 0 1  

2.025 579 1 
.5s2 0 1  

5.799 497 1 
1.618 0 1  
4.646 0 1  
2.015 0 1  
5.456 791 1 

3.052 0 1  
2.623 395 1 
.036 0 1  
.531 0 1  

2.411 0 1  
1.2112 0 1  
1.160 0 1  
4.526 TO81 1 

1.861 511 1 
2.117 0 1  
15.975 863 1 
4.526 0 1  
1.369 0 1  
4.571 661 1 

904 14 
,036 757 14 
,915 0 14 
,671 0 14 
.806 0 14 
.876 1003 14 
,609 0 14 

1.104 D 14 
,557  0 14 
.493 0 14 
,409 0 14 

2.375 0 14 
,745 0 14 
.255 0 14 

.123 0 14 

. 303  0 14 

1343 20 
,740 0 28 

, 1 1 1  0 20 
.375 0 20 
,339 0 20 
,969 1118 28 

IS 
.OD1 NO 
.001 NO 

.OOt  ND 

.OOt ND 

.076 D 

.002 ND 

.lo6 D 
,001 ND 

,001 ND 

.OOt NO 

2.453 E 
.001 ND 

.020 E 

.D34 ND 

.OD2 IID 

.OOl NO 

.001 ND 

.001 ND 
11.203 E 
16.403 E 
,001 NO 
,133 D 
.OOl ND 
.OOl NO 

4.053 E 

IS 
1.449 E 
.001 NO 

.001 NO 

,001 ND 

.027 E 

.OOl ND 

.OOl UD 

.001 ND 

.DO1 NO 

.OOl ND 

.OOl ND 

,001 ND 

,001 ND 

,002 ND 

.001 NO 

IS 
.OOl NO 

,002 tlD 
,001 ND 

.001 t4D 
2.259 E 

.os 

.05 

.os 

.os  

. 0 5  

.os 

.os  

.05 

.os 

.a5 

.05 

.05 

. o s  

.os 

.os 

.05 

.os 

. 05  

. 0 5  

.05  

. 0 5  

.05  

. o s  

. 0 5  

. 0 5  

. 0 5  

. o s  

. 0 5  

'. 05 

. D 5  

. 0 5  

.05 

.05  

.os  
. o s  
.05  

, 0 5  

. 0 5  

.05 

. 0 5  

, o s  
. 0 5  

.05 

. 0 5  

. 0 5  

4.2 - 3 
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I 

TRIANOLE LA0DRATORIES OF RTP. I N C .  F I L E  NDME: N 1 4 7 7  
601 W i t o l m  Drivm DATE : 0 7 / 3 1 / 8 2  
D U W .  NC 27713  T L I  PROJ a:  2 1 4 3 6  
T m l m p l m n c  ( 9 1 9 )  544-5729 . 

I 
SAMPLE I D :  T I - B s w l / 1 v m T / D 7 l 2 / l c  T 

T L I  I D :  58.57.3A 

ANALYSIS DATE: 0 7 / 2 4 / 0 2  

. 

4.2 - 5 



- 
Tr+.nsio ~ ~ ~ r a t o r i m s  of RTP. Inc. FILE NWE: HI474 SAUPLE ID: TI-89Wl/lV09T/0712/1C TC 

W m U ,  NC 27713 DATE: 07/31/92 ANALISIS DATE: 07/24/92 
TO]-: (919) S44-S729 TLI P R W  I: 21436 I 
601 capitols Oriva RF FILE: HI489 TLI I D :  58.S7.38 

1 8r~0~hlorOWth.w 
2 C h l o m t h m w  
3 8rOlOYth.M 
4 vinyl Chlorid. 
s Chlorathmw 
8 Y.thY1.M Chlorid. 
7 A c O t W  
8 car- Oi8ulfiem 
9 i,l-Oichlorathow 
io 1.1-Dichloroath.~ 

12 Chloroform 
13 1 .Z-OichlOrathanm 
43 Trichlorofluoraothmw 
4 5  Acrolmin 
46 Acrylonitrilo 
47 ci8-l,2-OichloratMw 
S2 1.3-but.dim 
57 Allyl Chlorid. 
82 Oiwthyl dioulfid. 
83 DimChyl Wlfid. 
6s 1odOnthmr.m 
80 1.OOCtm. 
88 Tmrt-ButYl mothy1 mtNr 
69 Vinyl Brmieo 
70 n-norme 

1 1  trann-l.2-DiChlOroat)UM 

14 1.4-0if1~0r0bmn~mno 
1s 2-8ut.non. 
10 1.1.1-Trichloroath.nm 
17 Carbon Tmtrachlorid. 
18 Vinyl ACOtato 
19 Brooodichlorwthaw 
20 1.2-Dichloroprog- 
21 ~ i m - l . 3 - O i c h l o ~ ~ ~  
22 Trichlorathmm 
23 Dibroroshlormathun 
24 1.1,2-lrichlommtNIY 
2S Rmnrom 
26 trmm-l.3-Oi~hloropr0~.m 
27 Bromforu 
54 l,4-Dichloro-2-butonm 
60 Dibrooomothmnm 

28 ChloroOOnzono-dS 
29 4 - ~ t h y l - 2 - P o n ~  

31 TmtrmchlOratMno 
32 1,1,2.2-Totrachlor0.thaw 
33 T0lWl.n 

30 z-nmxan#lo 

4060 
1317 

0 
0 
0 

13S6 
0 

16489 
0 
0 
0 

3852 
0 

641 
0 
0 
0 
0 
0 

OS634 
193993 

0 
1016 

0 
0 

58111 

20912 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

24274 
0 
0 
0 
0 

808 

.924 
1.098 
.938 

2.025 
. ss2 

s. 799 
1.818 
4.848 
2.07s 
5.456 
3.0S2 
2.823 
.038 
.S31 

2.411 
1.282 
1.188 
4.528 
1.881 
2.117 
1S.97S 

4.S26 
1.389 
4.S71 

.030 

.9lS 

.E71 

.EO8 

.078 
,689 

1.104 
.ss7 
.49J 
,409 

2.375 
.74s 
.2ss 
.123 
.303 

.240 

. 1 1 1  

.375 
,339 

0 1  
0 1  
0 1  

580 1 
0 1  

498 1 
0 1  
0 1  
0 1  

792 1 

' 0  1 
398 7 

0 1  
0 1  
0 1  
0 1  
0 1  

1072 1 
509 1 

0 1  
86s 1 
0 1  
0 1  

662 1 

907 14 
0 14 
0 14 
0' 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 
0 14 

1349 28 
0 26 

0 28 ' 
0 28 
0 28 

.001 ND 

.001 ND 

.OOl tID 

.041 E 

.002 NO 

.17S D 
,001 ND 
,001 ND 
,001 NO . 
,041 E 
,001 ND 
. O l S  E 
.034 NO 
,002 ND 
.001 NO 
,001 ND 
.OOl NO 
.a93 D 

6.418 E 
.OOl NO 
,007 E 
,001 NO 
.OOl NO 
,783 0 

IS 
.OOl ND 
.OOl NO 
.001 NO 
.OOl ND 
,001 NO 
.OOl NO 
.OOl NO 
.001 NO 
.OD1 ND 
.001 ND 
.OOl ND 
.001 ND 
.001 NQ 
.002 NO 
,001 ND 

IS 
.OOl ND 
.002 ND 
.OOl ND 
.OOl ND 

,989 1118 28 .008 E 

4.2 - 6 

CWES: ND : Not Oatutea: D i Ootastmd: E I Eotimatmd: Is i Intmmal Scn-dard 

.os 

.os 

.os 

.05 

.os ;, 

.05 

.os 

.os 

.05 ' O S  I 

.os 

.05 

.05 

. 0 5  '1 

. o s  

. o s  

I 
.os 

. o s  

. o s  '1 

.05 

.05 

. o s  

. o s  

I 
.05 
. 0 5  
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INTERNAL STANDARD I S  SCAN I S  AREA I S  IO 

B r m o c h l o r ~ ~ t ~ n r n  
1.4-01C 1 u o r o B m n r m  
C h l o r a o a n s r n m - d S  

7 7 4  3 6 3 8 9  1 

907 5 6 8 2 4  1 4  
1 3 4 9  9 0 4 8 7  28 

I 
I 

4.2 - a 

I 
I 

(i I 
I 
I' 
I 
I 
I 



> I  1 
I 
I 
I 
I 
I 
fl 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 84.OchloPoamthu* 

2 Chlomnthaw 
3 B r o . o y t h M m  

4 V i n y l  Ch lo r tdm 

5 ChlorwthUH 
6 Mmthylmnm Chlor idm 

7 A c m t o m  
8 CarDon O i m u l f i d m  
9 1 . l - D i C h l o r w t M w  

10 1 .1 -D ich lo romthew 

11 t ranm-1 ,2 -D icn lo romthne  

1 2  Chloroform 
13 1 .2 -D iCh lo romtMM 

43 T r i c h l o r o f l w r o m m t l w  

45 Acrolmin 
48 A c r y l o n i t r i l e  

47 C iS -1 .2 -D~Ch lOrO. tMM 

52 1,3-Butmdimw 

57 A l l y l  Chloridm 
82 D i n t h y l  dimulfidm 
83 D i n t h y 1  m u l f i d a  

65 1-thew 
(16 1.00CtUU 

88 T a r t - B u t y l  me thy l  m t h e r  
89 v i n y l  B r m i d a  

70 n-Mmxanm 

14 1,4-0I f1~OrODmnzew 

15 Z - B r r t U D m  
16 1.1.1-Tr ich lormthanm 

17 Carbon Tmt rach lo r i dm 

18 V i n y l  Acmtatm 
19 8romodich lororwthMm 

20 1 . 2 - D i C h l O r 0 1 l r w ~ m  

21 c i m - 1 . 3 - O i c h l o r o p r o P m  

22 T r i C h l o r O . t M w  

23 D i b r Q O S h l o r m t h u m  

24 1 ,l ,Z-TriChloromthMm 

z s  Bmnzmnm 

28 tranm-1.3-Oichloroprop.nr 
27 8 m O m  
54 1.4-0 ich lor0-2-b~tmnm 

80 oibrmamthew 

28 Chlorobmnrmn~-d5 

29 4 -Ue thy l -2 -Pmnt~onm 

30 2 - H m x a m ~  
31 Tmtrachloromthmw 

32 1,1,2~2-Tmtrachloromthanm 
33 Toluenm 

1493 

0 
0 
0 
0 

1402 

85 
0 
0 

0 

0 

292 
0 
0 

0 
0 
0 
0 
0 

115 
129 

0 

0 

0 
0 

13 

5619 

75 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

31 

7732 

0 

1 0  
0 
0 

87 

777 1 
.995 0 1 

1.516 0 1 

1.715 0 1 

1.342 0 1 

1.424 579 1 

1.254 529 1 

3.826 0 1 

1.558 0 1 

4.189 0 1 

1.867 0 1 
3.201 795 1 

.3.284 0 1 

1.768 0 1 

.475 0 1 

.808 0 1 

2.314 0 1 

2.003 0 1 

.594 0 1 

4.240 1083 1 
2.242 511 1 

2.015 0 1 

15.143 0 1 

4.506 0 1 

1.751 0 1 

3.893 660 1 

913 14 

,064 763 14 

,806 0 1 4  

,430 0 14 

1.087 0 14 

,884 0 14 

.E98 0 14 

.835 0 14 

,489 0 14 

.522 0 14 

.449 0 14 

1.053 0 14 

.789 0 14 

.435 0 14 

.330 0 14 

.379 903 14 

1385 28 
,732 0 28 

,621 0 28 
.319 0 28 
.974 0 28 
,999 1131 20 
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I S  

.67 ND 

.44 ND 

.39 ND 

. 50  ND 

32.96 D 

1.73 E 
. I 8  ND 

.43 ND 

.16 NO 

.36 NO 
3.05 E 

.20 ND 

.36 ND 

1 . 4 1  ND - 
.83  NO 

.29 ND 

.33 ND 

1.13 NO 

.91 E 
1.93 E 
.33 NO 

.04 ND 

.15 ND 

.38 ND 

.ll E 

IS 
10.49 0 
.29 NO 
.41 ND 

.18 NO 

.26 ND 

.25 NO 

.28 ND 

.36 NO 

.34 ND 

.40 NO 

.17 ND 

.23 NO 

.41 NO 

.54 ND 

.72 E 

IS 
. 18 ND 

.21 ND 

.40 ND 

.13 NO 

. 56  E 

10 

10 

10 

10 

’0 
10 

10 

10 

10 

10 

10 
10 

10 

10 

10 

10 
10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

IO 
1 0  

10 

10 
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L m r a t o r i e 8  of R I P .  I=. F I L E  N W E :  AC918 SAMPLE I O :  T I - E 8 h V l / l V 0 9 T / 0 7 1 2 / 1 C  

,01 c ~ i t o i a  D r i v e  RF F I L E :  AC916 T L I  10: 5 8 . 0 5 7  ..8 

T*I*-: ( 9 1 9 )  544 -5729  T L I  PROJ L : . 2 1 4 3 8  ANALYSIS DATE: 0 7 / 2 4 / 9 2  

M E T ~ O O  8 2 4 0  O U A N T I T A T I O N  R E P O R T  
.E.i==i=.iii=.i=ii==Fi..Oiil5i----i-.ri5==============~:===:=:=============::=========:=====::=:========= 

I 
1 
I, 
1 
I 

Ournu,  NC 27713  DATE: 0 7 / 3 1 / 9 2  SAMPLE VOL: .oos i 

D I L U T I O N  FACTOR: 1 

RF SCAN IS10 CONC.ug/LCODE W A N  L I M I T  

34 C h l o r o M n x e n  0 1,011 0 28 '13 ND 10 
10 35 E t h Y l b W l l e M  0 , 6 6 7  0 28 . 1 9  NO ~ 

36 s t y m  0 1 . 3 1 9  0 28 .10 NO 10 

37 O-XY1.M 0 .E73 0 28 . I 9  NO 10 

38 m - / P - X y 1 8 M  0 . E 5 5  0 28 .to I40 10 

4 9  1,2 O I C h l o r O D ~ X ~ M  0 1 . 0 7 8  0 28 . 1 2  NO 1 0  
50 1 . 2 . 3 - T r 1 ~ h l o r o o r 0 o . m  0 . 5 7 3  0 2 8  .23 NO 10 

5 1  1.3 OIChloroMnxeM 0 1 . 1 3 5  0 28 .11 NO 10 

53 1,4 D i C h l o r o D e n x e M  0 1 . 0 1 7  0 28 .13 NO ' 10 

NAME AREA ......................................................................................................... 

~. 

58 A-P~MM 

sa n-pirmne 
5 9  C w n e  (iworooylbenxene) 

87 P-CymWm 
114 E t h y l  m t M C r Y l a t e  

0 1.348 0 28 . 1 0  NO 
0 1 . 5 2 8  0 28 .08 ND 
0 1 .842  0 28 . 0 7  ND 
0 .E44 0 28 .20 NO 
0 1 . 9 9 5  0 2 8  .06 NO 

10 

10 

. l o  10 

10 

ill 
I 
I 

' I  
I 
I 
I 
1 
I 
I 
I 
I 
I 
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Section 4.3 Quality Control Results 
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QUALITY CONTROL DATA 
~ .. . ~~ ..~ ~ - 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source.. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons.by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragmphs summarize the normal quality control for each type of 
analysis. QC data a summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) br M25A 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard.. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade niwgen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic ComDounds bv M18 

The calibration curvc was verified by analyzing a check standard c o n t w g  a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standazd. 

A line sudv was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then dircctiy to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonsaate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimemcally 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line studywas performed by.introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then dircctly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

4 . 3  - 1 
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THEOR DATE 711 1/92 DATE 7/12/92 
ppm ppm XREC ppm XREC XREC -- 

0 2 0 
90 85 94% 87 97% 

360 361 100% 364 101 Ye 
loo% 747 746 100% 744 

I QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL TEM PLE-I N LAND SOURCE TI-BSWV1 

I 
b 
I 
I! 
I 

INST LINE XREC 
BEFORE 16 18 113% 
AFTER 15 16 107% 

I 

INST LINE XREC 
15 16 107% . 
15 17 113%1 

3. LINE BIANK I 

4.3 - 2 



QUALITY CONTROL SUMMARY 
METHOD 18 

MILL TEMPLE-I NLAND SOURCE TI-BSW1 

acoton- 
isopropanol 
benzenr 
bromodichloromethme 
tolueno 
athyl benzano 
m-xylene 
o-wlenr 
cumenr 
alpha-pinene 
beta-pinon- 
3 - u r r n r  
p-cymenr 

1. CHECK STANDARD 

8.40 6.95 83% 8.40 8.88 1 06?4 
8.05 6.54 81 -96 8.05 8.34 10470 
8.90 49.65 720% 8.90 55.89 807% 
7.58 7.1 1 94% 7.58 8.05 106% 
5.80 5.99 1 03% 5.80 8.52 1 1 2% 
5.03 5.33 106% 5.03 5.42 108% 
5.03 5.38 107% 5.03 5.33 106% 
5.05 5.34 1 06-A 5.05 5.72 1 1 3% 
4.43 4.75 107*A 4.43 4.82 104% 
3.87 4.09 1m-A 3.87 3.89 101-/0 
3.89 4.04 1 04% 3.89 4.08 105% 
3.89 4.15 1079'- 3.89 3.45 89% 
3.95 4.1 3 1 MY0 3.95 3.78 969'0 

ANALYTE lTHEOR IDATE 711 lm2(THEOR IDATE 711 2/92 

ethanol 10.501 2.59 25x1 1O.sol 5.23 . 50% 
IPP m I PP m KREC Ipp m I PP m %REG - 

BEFORE RUN 
AFTER RUN 

THEOR 
5.03 , 5.35 106% 
5.03 5.31 1 06% 

~~ 

BEFORE RUN 
AFTER RUN 

3. METHANOL UNE RECOVERY 
THEOR 

1 13.02 11 3.49 100% 122.85 
122.85 1 18.40 95% 110.21 

4 . 3  - 3 



OUALI rr CONTROL SUMMARY' 
METHOD 1 6  

MILL TE M PLE-I N U N O  SOURCE T! - 9 SWP/? 

1 .  CALIBRATION 

ANAL-€ ~ LO ,MED !HI COHR COTFF. 
j PFm :FPm ; PF- 

711 1 /92 
hydrogen s u I f  I de 6.191 9.08: 32.00, 
methyl mercaptan 6.04': R.afi; 3 7  2 0 ;  
d i m ethyl s u If id E 8.1 7'1 1 7 .98! 42.20'  
carbon disulfide 2.35,: 3.44 1 2.1 u.: 

3.801 5.57'  19 601 

!I .I 
6.19; 9.08: 32.001 hydrogen sulfide 

methyl mercaptan ! 6.04!! 8.136: . 3 1  ;to! 
dimethyl sulfide 8.17:; 11.98; 42.20 I 

3.801 5.571i . 19.6Oi 
I! 

dimethyl disulfide 

! 
dimethyl disulfide 

I 7/12/92 * 

carbon disulfide ! 2.354 3 .44 .  12.1UI 

! ii 
.! 1 r 

* Calibration from 711 1/92 checked and used 

2. HYDROGEN SULFIDE LINE RECOVERY 

,DATE 7/11/92 1 DATE 7f 12/92 
I INST LINE i%REC INST LINE %REC 

BEFORE ' 
ArlER 1 

I 

4.3 - 4 
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QUALIM CONTROL SUMMARY 
METHOD 25A 

MILL TEMPLE-INLAND SOURCE T I - B S W 2  

BEFORE 
AFTER 

1. CALIBRATION 

INST LINE OAREC INST LINE %REC 
10 12 120% 12 13 108% 
12 13 708% 18 18 100% 

THEOR 
.PP.? . 

0 
90 

,360 
747 

>ATE 7/10/9: 

!P.m. . . . %REC _ _  
2 

85 949 
361 1009 
746 1 OO? 

0 
87 

364 
744 

97% I 
1 01 0% 

100% 

2. PROPANE LINE RECOVERY 

I DATE 7/10/92 I DATE 711 1/92 
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I 

THEOR 
BEFORE RUN 299 3 1  05 104% 
A n E R  RUN 299 3032 101% 

QUALIM CONTROL SUMMARY 

29 9 30 32 101% ' 
5 03 5 36 106% 

METHOD 18 
MILL TEM PLE-I N LAN D SOURCE TI - BSWV2 

~~ 

1. CHECK STANDARD 

. .. . .. . . . .. . . . .. . 

acetone 
isopropanol 
benzene 
bromodichloromethane 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
cumene 
alpha-pinene 
beta-pinene 
3-carene 
p-cymene 

THEOR 
8EFORE RUN 100.11 91.25 91% 102.96 
AFTER RUN 102.96 100.73 98% 106.09 

4. LINE BLANK 

AFTER RUN GBA4001 I QBB4008 

i Printed August 7.1992 09:dS 
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QUAUTY CONTROL SUMMARY 
M m O D  16 

MILL TEMPLE-INLAND SOURCE n-Bsvw2 

9.08 
8.88 

1lS8 

5.57 
3.44 

1. CALIBRATION 

ANALYTE 

7/1 wg2 
h y d q r n  sulfide 
mothyl meraptan 
dimrthyl rulfldr 
carbon dirulfid0 
dimothyl disulfidr 

711 1- 
hydmgrn rulfidr 
mothy) me-mn 
dirnrthyi suMdo 
carbon diruffldr 
dimethyl dimulfidr 

32.m 
31.20 
42.m 

1 s.gc 
12.ia 

8 . 1 €  
8 . 0 4  
8 .11  
2.a 
3.M 

DATE 711 -2 
INST UNE IXREC 

BEFORE 
-R 1 

DATE 711 1/82 
INST UNE XREC 

CORR COEFF 

2. HYDROQEN SULFIDE UNE REOOVERY 

4 . 3  - 7 
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Section 4.4 Process Operating Data 



BROWNSTOCK WA SHEB 

The mill utilizes two three-stage countercurrent vacuum drum 
system for brownstock washing. Each drum washer line is covered 
with a common hood. The softwood side has three fans which are 
vented to the atmosphere. This hood is equipped with fans rated 
at 14,800 ACFM at 10Z°F, 17,600 ACFM at 98OF, and 18,500 ACFM at 
10l°F respectively. The hardwood side has two fans vented to the 
atmosphere rated at 24,100 at 111°F and 38,600 at 104OF. (See 
Diagram BSW-1 and Diagram BSW-2) 

Clean condensates from the blow heat recovery system and 
fresh water are used as shower water on the last washer on both 
lines. Average process parameters during the test were as 
follows : 

SOFTWOOD LINE - BROWN STOCK WASHER 
Pulp kappa No. 19.6 
Pulp flow rate 675 ADT/day 
Shower water temperature 
Shower water flow rate (first stage) 
Vat temperatures 118OF 

HARDWOOD LINE - BROWN STOCK WASHER 
Pulp kappa no. 11.7 
Pulp flow rate 795 ADT/day 
Shower water temp. 135OF 
Shower water flow rate (first stage) 
Vat temperatures 

lll°F 
1137 gpm 

1745 gpm 
140°F 

t 4.4 - 1 
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SECTION 5 

NO. 6 POWER BOILER 

(TI-PB6) 

Section 5.1 Emission Test Results - VOC 

Section 5.2 Emission Test Results - Miscellaneous 

Section 5.3 Emission Test Results - Metals 

Section 5.4 Quality Control Results 

Section 5.5 Process Operating Data 
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SECTION 5 
NO. 6 POWER BOILER 

(TI-PB6) 

The No. 6 Power Boiler was tested on two different days for volatile organic compounds 
by Methods 25A and 18. Samples wen also collected and analyzed for aldehydes and metals. 

Total Hvdrocar bow (MZSA) 

Figures 5.1 and 5.2 pnsmt the "?IC e n d s  for the test periods on 7/16/92 and 7/17/92. 
Total hydrocarbon concentrations fluctuated over a broad range during both test periods. On 
7/16/92, concentrations ranged from 0 to 1200 ppm. while on 7/17/92, the range was 0 to 200 
PPm. 
Volatile Om& Comwunds { M m  

Table 5.1 Summarizes the results for the Method 18 target compounds. and Section 5.1 is 
a tabulation of the data The volumeuic flow was measured during sampling using a pitot 
tube. The only compounds identified were alpha- and beta- pfnene; p-cymcne. Alpha-pinene 
concentrations were below the listed detection limit. Results were not consistent with respect 
to percent unknowns, but follow Method 25A trends. Run 3 on 7/17/92 contains 70 percent 
unknowns as carbon which is composed of one peak at 19.3 minutes with a concentration of 
20 ppm as carbon. This peak is also present in Run 1 on 7/16/92 with a concentration of 2 
ppm as carbon. 

Miscellaneous Paramet ers 

Table 5.2 summarizes the results of testing for aldehydes. Section 5.2 tabulates the nsults 
for each compound. Formaldehyde was identified on 7/16/92 but not on 7/17/y2. 

Mc(pls 

Table 5.3 summarizes the result of the samples collected for metals analyses. Section 5.3 
tabulates the results for each compound. Manganese was the largest metal component 
identified during both test periods. Emission rates wen consistent (3.2 and 3.3 lb/hr) 
Chromium, coppa, nickel, and phospholus were also present on both days. Lead and silver 
were identified on 7/16/92 but not on 7/17/92. 

VOC Oualih Control R e d @  

The VOC quality control data are tabulated in Section 5.4. An explanation of the data is 
included in the section. Quality control results for other parameters are included with the data 
summary in the section referenced. 

Process Description and Operatinn Conditions 

Section 5.5 includes the process operating data as recorded and provided by miU personnel. 
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TABLE 5.1 SUMMARY OF VOC RESULTS 

MUI: T E h f P L E I " D @ v p d a k )  soura: No. 6 Power Boiler 
S~ur~eCOdc: TI-PB6 Tea Dates: 7/16/92 7/17/92 
FIN: P-6 CIN: 261001 m so 

Dimethyl 
Mahod'll)  Data, Ibhr 

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

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

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

ND 
ND ND ND 

I .5 
0.5 
0.7 
0.7 
0.8 
2.7 
0.9 
3.8 
1.1 
1.2 
1.2 
1.2 
1.4 
1.6 
1.6 
1.6 

Mctbod 16 Pha Method 18 Data 
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I 
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1 
1 
I 
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I 
I 
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TABLE 5.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: TEMPLE-INLAND 
So~raCodc: T1-PB6 
FIN: P-6 m so 

Source: No. 6 Power Boiler 
Test Dam: 7/16192,7/17/92 
m 261001 

Bmissloo Rate. I b b  

Formal&hy& 

Acetaldehyde 

Acetom (Impiaeer) 

Acetopknoae 

2-Botannr (Impinger) 

Mcmyl bobotyl kctom 

Acrokin 

ND 0.6 0.6 0.3 

ND ND ND 0.4 

ND ND ND 0 3  

ND ND ND 1.1 

ND ND ND 0.7 

ND ND ND 0.9 

ND ND ND 0.5 

Bemaldcbyde ND ND ND 1.0 

ND-NotDctwIcd 
DL = DeCeai00 Limft 

5 - 5  
1:- TBI 
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. 
TABLE 53 SUMMARY OF METALS EMISSIONS 

MUI: TEMPLE-INLAND Source: No. 6 PowaBoikr 
SOIUUCO~C: n-PB6 Test Dam: 7/16/92 
FIN P-6 EPN: 50 CIN: 261001 

V d d  plow Data 
Stack Temperahue, OF 

ND ND ND 2.5 
ND ND ND 23 
ND ND ND 2000 
ND ND ND 2.5 

ND ND ND 2.5 
5 4  < ,' 64  2.5 
suo, 98.0. 51 
7.6. ND 2 3  

Seknium (Se) ND ND ND 

5 - 6  



Section 5.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: T E M P L E - I ” D  (Evadnle) Source: No. 6 Power Boiler FIN: P d  
sourcecods: n-m DW: 7/16/92 EPN 50 CIN: 261001 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Beaimim Time 1048 1148 1248 
Flow Data 

Stack Temperature, “F 137 138 137 
Moishvs Content, % 18.2 17.2 17.7 
oxygea Concatration, % 12.0 13.0 12.5 
Carbon Dioxide Concatdon, R 5.5 5.5 5.5 
Volumetric Flow Rate. x10-3 ACFM 164.8 170.6 167.7 
VolumCtric Flow Rate. ~10 .3  DSCFM 119.0 124.5 121.8 

Process Operating Conditions 

Method 16 Data 
pmluction Rate, x1W6 B T U h  761.1 782.2 745.6 763.0 

Hydmgm sulfide 
Concentration, ppmvd 
Emission Rate, Ibihr 

Cmcmtntion. ppmvd 
Emission Rate. I b h  

Ccmccntratioo, ppmvd 
Emission Rnte. I b k  

Concentdon, ppmvd 
Emission Rate. Ib/hr 

Ccmccntratioo. ppmvd 
Emission Rate, Ibihr 

Methyl mercaptan 

Dimethyl d l d e  

carbon disultide 

Dimethyl dirultiQ 

Method 18 Data 
Mahpnd 

Ccmccntratiw, ppmvd 
Emission Rate, Ibihr 

Concatration, ppmvd 
Emission Rate, l b k  

C-tratim, ppmvd 0.6 * 0.6 0.6 * 0.6 * 

Methyl memapea 

EthPnol 

Emission Rate, I b h  0.5 * 0.5 * 0.5 * 0.5 * 

Conccntratioo, ppmvd 0.6 0.6 0.6 * 0 6  * 
Emission W, I b h  0.7 * 0.7 * 0.7 0.7 * 

C-tratioo, ppmvd 0.6 * 0.6 * 0.6 0.6 
Emission Rnte, lbihr 0.7 * 0.7 0.7 * 0.7 * 

Acetone 

Z-ROPpad 

2.4 * 2.4 * 
1.5 * 1.5 * 

2.4 * 2.4 * 
1.5 * 1.5 * 

One or more V ~ U C I  were Icu l h ~  lhc detection limit. 5 . 1  - 1 Page 2 of 16 EIPB6.XLS 9/1610! 
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EMISSION TEST RESULTS - VOC 
Ma: TEMPLE-INLAND (Evadale) Source: No. 6 Power Boiler FIN: P-6 
SoUM cods: Tl-PB6 Date: 7/16/92 EPN: 50 CIN: 

I 
- - '"" I 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfi& 
Concentration, ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rote. I b k  

Concentration, ppmvd 
Emission Rote, I b k  

Concentnition, ppmvd 
Emission Rote, I b k  

& o m o d i e h l O ~ ~  
Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rote, I b k  

Concatration, ppmvd 
Emission Rote, I b k  

ComxatrPtion, ppmvd 
Emission Rote, I b h  

Cwceatrption. ppmvd 
Emission Rote. I b h  

Concentration, ppmvd 
Emissicm Rote. l b k  

Cmcatrntion, ppmvd 
Emission Rote. I b h  

Coucu~trntim, ppmvd 
Emission Rate, I b 5  

Concatrntim, p p w d  
Emission Rate, l b k  

Cmcatrntion. ppmvd 
Emission Rote. I b k  

2-B~tanone 

Chlomfona 

BeMnc 

LXmethyl disulfide 

Toluene 

Ethyl bermen 

m-, P X Y ~  

0-Xylene 

CUmeOl? 

alpbp-pina~ 

betp-unm? 

3carenE 

T w - s W ~ W i  

0.6 * 
0.8 * 

1.2 
2.7 * 

0.6 * 
0.9 * 

1.2 * 
3.8 * 

0.6 * 
1.1 

0.6 * 
1.2 * 

0.6 * 
1.2 * 

0.6 * 
1.2 * 
0.6 * 
1.4 * 

0.6 * 
1.6 

1.1 
2.8 

0.6 * 
1.6 

0.6 * 
0.8 * 

1.2 * 
2.7 * 
0.6 * 
0.9 * 

1.2 * 
3.8 * 

0.6 * 
1.1 * 

0.6 * 
1.2 * 

0.6 * 
1.2 * 

0.6 * 
1.2 * 

0.6 * 
1.4 

0.6 * 
1.6 * 

0.6 
1.6 * 

0.6 * 
1.6 * 

0.6 0.6 * 

o.8 * I 
0.8 * 

1.2 * 1.2 

2.7 I 
2.1 * 

0.6 * 0.6. * 
0.9 * 0.9 * 

1.2 * 1.2 * i 
3.8 * 3.8 * 

I . .  

0.6 . 0.6 * 
1.1 * 1.1 * 

0.6 * 
1.2 * 1.2 * 

0.6 . I1 
0.6 * 0.6 * I 
1.2 * 1.2 * 

0.6 * 0.6 * 1 
1.2 * 1.2 * 

0.6 * 0.6 * 1 
1.4 * 1.4 * 

0.6 * 0.6 * I 
1.6 * 1.6 * 

0.6 * 0.6 I 
1.6 * 1.5 

0.6 0.6 I 
1.6 * 1.6 

0.6 * 0.6 * 0.6 0.6 1 Concu~trotion,ppmvd , 

Emission hie, I b k  1.6 * 1.6 1.6 1.6 

I 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evndale) Source: No. 6 Power Boiler FIN: P-6 
source Code: TI-PB6 Date: 7/16/92 E P N  50 CIN: 261001 

Run 1 Run 2 Run 3 Average 

PCYmeDe 
Coacentratiw, ppmvd 
Emission Rate, Ibilu 

Kmnvm as Carbon 
Cmccntratim, ppmvd 

unlmowas as cluinm 
Cooceatntioa. ppmvd 

Sun Ml8 as Cprbon. I b h  

0.6 0.7 0.6 0.6 
1.5 1.9 1.5 1.6 

30.1 12.8 10.3 17.7 

0.6 0.6 23.8 8.3 
7.0 3.0 7.8 5.9 

Unknown Compounde R, of Total 2.0% 4.5% 69.8% 25.4% 
Method 2SA Data 

75.3 196.8 25.5 99.2 . .. ~ 

Emission Rate, Ibilu as C 17.2 44.9 5.8 22.6 

COMMENTS : 

Velocity &la for day 2 WM the average of runs 1 and 2 
for b y  1. 

5 . 1  - 3 
Om 01 mom values were leu h n  the detection limit. h p c  4 of 16 EIPB6.XLF OllbiU! 



EMISSION TEST RESULTS - VOC 
M,U: r E M P L E - I ” D  (Evadple) Source: No. 6 Power Boiler FIN: P-6 
source code: TI-PM Date: 7/17/92 EPN: 50 CIN: 

1 
261001 I 

CALCULATED RESULTS I 
I 

12s 5.5 I 

Run 1 Run 2 Run 3 Average 

Beginning Time 813 913 1013 
Flow Data 

Stack Temperaturn. OF 137 137 
Moisture Content. % 17.7 17.7 
Oxygm Concentmtion, % 12.5 
Carbon Dioxlde Concentration, 96 5.5 
Volumetric Flow Rate, x10-3 ACFM 167.6 167.6 
Volumetric Flow Rate. x1W3 DSCFM 121.8 

Process Operating Conditions 
Pmdffition Rots, x10-6 BTUhr  

Hydrogen sulf%k 
Method 16 Data 

Coacentmtion, ppmvd 
Emission Rate, l b h  

Conc~lrption, ppmvd 
Emission Rots, l b k  

Gmxatration. ppmvd 
Emissbo Rate, Ibhr 

Conceatrption, ppmvd 
Emission Rate, Ibhr 

Concentdon. ppmvd 
Emission Rate, Ibhr 

Methyl mercaptan 

D d y l  s u v &  

CarbLlII Clisumdc 

Dimethylfli9Uuide 

Method 18 Data 
Methsnd 

CQIXUItntion, ppmvd 
Emission Rots, Ibhr 

CQIXUIttation. ppmvd 
Emission Rots, lwhr 

Methyl morespea 

Etbaaol 
Gmxatntion. ppwd 
Emission Rots. lwbr 

CmcuIbptioo, ppmvd 
Emission Rots, lbhr 

Aectone 

2-RoMml 

734.3 735.9 756.5 742.2 

I 
6 

I 

I 

1.5 * 
2.4 * 
1.5 * 

0.5 * 
0.6 * 0.6 * 0.6 
0.5 * 0.5 * 0.5 * 

2.4 * 
1.5 * 

2.4 * 
1.5 * 

0.6 * 0.6 * 0.6 * 0.6 * 
0.7 0.7 * 0.7 * 0.7 1 

0.6 * .I CmcuItntion. ppmvd 0.6 * 0.6 * 0.6 * 
Emission Rots, lbhr 0.7 * 0.7 0.7 0.7 I 

1 hg8 6 of I6 EIPB6.XI.S 9116192 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evpdole) Source: No. 6 Power Boiler FIN: P-6 
sourcs* n-piwi Date: 1/11/92 EPN 50 CIN: 261001 

~ ~~~~ 

Run 1 Run2 . Run3 Avenge 

Dime(bgl sulfide 
Coaceotracion. ppmvd 
Emission Rate. l b h  

Cmcmtration, ppmvd 
Emission Rate, l b h  

Concmtration, ppmvd 
Emission Rate, l b h  

Conceatration, ppmvd 
Emission Rate, I b h  

BKIOdKhl . Ommethpoe 
concmtmtion, ppmvd 
Emission Rate, I b h  

Conratration. ppmvd 
Emission Rate, I b h  

Concatration, ppmvd 
Emission Rate. lblhr 

Conceatration, ppmvd 
Emission Rate, l b h  

Concatration, ppmvd 
Emission Rate, I b h  

Conmtration, ppmvd 
Emission Rate, Ib/hr 

Coweatration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b k  

Cmcmtration. ppmvd 
Emission Rate, Iblhr 

Coweatration. ppmvd 
Emission Rate. I b h  

Concatration. ppmvd 

2-Butpaon 

Chlordorm 

Bename 

Dimclbyl W l d e  

TdUUK 

Ethyl 

m-, p-Xylene 

0-xylene 

CIJln- 

dpb-pineae 

betn-pinen 

3-cnrrac 

T e w =  (UmporifKd) 

0.6 * 
0 .8  * 

1.2 
2.1 * 

0.6 * 
0.9 * 
1.2 * 
3.8 * 

0.6 * 
1.1 

0.6 * 
1.2 * 

0.6 * 
1.2 * 

0.6 
1.2 * 

0.6 * 
1.4 * 

0.6 * 
1.6 * 

0.6 * 
1.6 * 

0.6 * 
1.6 * 

0.6 * 

0.6 
0.8 * 

1.2 * 
2.1 * 

0.6 * 
0.9 * 

1.2 * 
3.8 

0.6 * 
1.1 * 

0.6 * 
1.2 

0.6 
1.2 * 

0.6 * 
1.2 * 

0.6 * 
1.4 * 

0.6 * 
1.6 

0.6 * 
1.6 

0.6 * 
1.6 * 

0.6 

0.6 * 
0 .8  * 

1.2 * 
2.1 * 

0.6 * 
0.9 * 

1.2 * 
3.8 * 

0.6 * 
1.1 * 

0.6 * 
1.2 * 

0.6 * 
1.2 * 

0.6 * 
1.2 * 

0.6 * 
1.4 * 

0.6 * 
1.6 * 

0.6 * 
1.6 * 

0.6 
1.6 * 

0.6 * 

0.6 * 
0 . 8  * 

1.2 * 
2.1 * 

0.6 * 
0.9 * 

1.2 * 
3.8 

0.6 * 
1.1 

0.6 * 
1.2 * 

0.6 
1.2 * 

0.6 * 
1.2 * 

0.6 * 
1.4 * 

0.6 * 
1.6 * 

0.6 * 
1.6 * 

0.6 * 
1.6 

0.6 * 
Emission Rate, l b h  1.6 * 1.6 * 1.6 * 1.6 * 

Rgc 7 of 16 EIPB6.XLS 9iIb,U? Om or  mol^ vducs we= ku rh.n the detection limit. 5 . 1  - 5 



I EMISSION TEST RESULTS - VOC 
261001 

Mill: TEMPLE-INLAND (Evadale) Source: No. 6 Power Boiler FIN: 
Source Code: TI-PB6 Date: 7/17/92 EPN: 50 CIN: 

- 

I 
Enussion Rate. lbhr  1.5 * 1.5 * I .5 1.0 p 

7'2 I 

Run I Run 2 Run 3 Average 

p-Cymene 
Concentration. ppmvd 0.6 * 0.6 * 0.6 0.4 

Knowns LIS Carbon 

Unknowm a~ Carbon 
Concentration. ppmvd 4.1 8.6 8.3 

Concentration. ppmvd 2 .8  0.0 0.0 0.9 
Sum MIS LIS Carbon, lblhr I .7 2 .0  1.9 
Unknown Compounds W of Total 37.1% 0.0% 0.0% 

Method 25A Data 

I Total Hydrocarbons 
Concentration, ppmvd as C I .2 0.0 13.4 4.9 
Emission Rate. lbhr  as C 0.3 0.1 * 3.0 1.1 

- 
COMMENTS : 

Vslocily dab for day 2 was the zvenpc of  runs I and 2 
for day 1. 

I 
I 
I 

I 

5..1 - 6 
Om or more valuer Wcrc less than I L  deieciion litnit. P a p  8 of 16 EIPB6.XI.3 8/28/92 I 
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Section 5.2 Emission Test Results - Miscellaneous 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: TEMPLE-INLAM) (Evpdsle) Source: No. 6 Power Boiler Fw: P 4  
So-code: TI-PB6 Date: 7/16/92 EPN 50 CIN 261001 

i 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
W i  Time 1116 

Stack Temperature, "F 137 138 137 
Moisturs Content. 96 18.2 18.2 18.2 
Oxygm concmmtion. 96 12.0 13.0 12.5 
Gubon Dioxide Cwcmtnrion, 96 5.5 5.5 5.5 
Volumetric Flow Rate, x10-3 ACFM 164.8 170.8 167.8 
Volumetric Flow Rate, x W 3  DSCFM 119.0 123.2 121.1 

Process Operating Conditions 
Production Rate. x10-6 B T U h  761.1 761.1 

Miscellaneous Parameters 
F o d Q h y Q  

Coacartration, ppmvd 
Emission Rate, lblhr 

Concmtration, ppmvd 
Emission Rate, lblhr 

Cwcmtmtion. ppmvd 
Emission Rate. I b h  

Cmcu~tratim, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Methyl isobutyl ketone 
Concentration, ppmvd 
Emission Rato, I b h  

Conmatration, ppmvd 
Emission Rate, I b h  

Concentration, ppwd 
Emission Rate, I b k  

Aeetaldehydc 

Acetone (Impiqer) 

Acetopbemne 

Methyl ethyl ketone (Impinged 

Amleia 

BenanlQhJQ 

1.1 
0.6 

0.5 * 
0.4 * 

0.5 * 
0.5 * 

0.5 * 
1.1 * 

0.5 * 
0.7 * 

0.5 
0.9 * 

0.5 
0.5 * 

0.5 * 
1.0 * 

1.1 
0.6 

0.5 * 
0.4 * 

0.5 * 
0.5 * 

0.5 * 
1.1 * 

0.5 * 
0.7 * 

0.5 * 
0.9 * 

0.5 * 
0.5 

0.5 * 
1.0 

on0 or mom v d u n  wen  Ien th.n the dclcclion Limit. 5 . 2  - 1 Peso 2 of 12 01PB6.XU 9/16/Y1 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
M ~ U :  T E M P L E - I " D  (Evadnle) Source: No. 6 Power Boiler FIN: P-6 

I 
- 261:1 I 

CALCULATED RESULTS I 
I 

12s 5.5 4 

source cods: n-pixi Date. 7/17/92 EPN: 50 CIN: 

Run 1 Run 2 Run 3 Average 

Beginning Time 842 

Flow Data 
Stack Temperature, "F 138 138 
Moisture Conteat, % 17.7 17.7 
Oxygm Concentration. 96 12.5 
Carbon Dioxide Concentmtion, % 5.5 
Volumctnc Flow Rate, x10-3 ACFM 167.7 167.7 
Volumtric Flow Rate, x10-3 DSCFM 121.7 

Process Operating Conditioao 
Production Rote, x10-6 B T U k  

Fonnnldd?yde 
Miscellaneous Parameters 

Concentration, ppmvd 
- E-:--:..- D-*- IhR- - 

Aee(aldeby& 
Concentration. ppmvd 
Emission Rnts, lbhr 

Concentration, ppmvd 
Emissioo Rate, I b k  

Coocsntration, ppmvd 
Emission Rote, I b k  

Concentration, ppmvd 
Emission Rate. Ibhr 

Methyl isobutyl Letoae 
Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b h  

Acetone (Impinge) 

Aaetophenon 

Methyl ethyl Leton (Impinge) 

Acrolein 

Benzaldeby& 
coocsnmim. ppsnd 
Emission Rote, I b k  

734.3 734.3 

I 

0.5 * 
0.4 * 

0.5 * 
0.6 * 

0.5 * 
1.1 * 
0.5 * 
0.7 * 

0.5 * 
0.9 * 

0.5 * 
0.5 * 

0.5 * 
1.0 

0.5 * 

0.4 * I 
0.5 * 

O A  * I 
0.5 * 

l.l * I 
0.5 * 

0.7 * I 
0.9 * II 
OS * I 
l'O * I 

0.5 * 

0.5 * 

0.5 

I 
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Section 5.3 Emission Test Results - Metals 
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M i l l :  larpls Inland 
Source: TI-PB6 

R U I  1 
sanple voltme (OSCF)--. - - - - _ -  31.13 
swrce Vol Flow (DSCFM)------ 119000 

FH*BH C m  Mass R t .  Oetut ion Oet L i m i t  Det L i m i t  
Amt (ug) (Lb/DSCF) ( Ib lhr )  Limit(ug) (lb/DSCFj ( Ib lhr )  

Antimony 
Arsenic 
B a r i u n  
Beryl l iun 
C s d n i M  
Chrniun 

coppr  
L e d  
Manganese 
Mercury 
Nickel 
Phosphorus 
Si lver 
Seleniun 
Thalliun 

Sb 
AS . 
Ba 
60 
Cd 
C r  11 
cu 5 
Pb 24 
Mn 6535 

N i  11 

As 1s 
Se . 
TI 

. . . 
"g I 

P in. 

O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE+OO 
O.OEiO0 
7.E-10 
3.SE-10 
1.E-09 
4.5E-07 
O.OE+OO 
7.E-10 
1.2E-08 
1.lE-09 
0.0E.00 
O.OE*OO 

O.OE*OO S 3.SE-10 2.5E-03 
O.OE*OO 5 3.5E-10 2.5E-03 
O.OE+OO 4000 2.S-07 2.OE+OO 
O.OE+OO 5 3.5E-10 2.SE-03 
O.OE+OO 5 3.5E-10 2.5E-03 

10 7.lE-10 5.1E-03 
5 3.5E-10 2.5E-03 

10 7.lE-10 S.1E-03 
10 7.1E-10 5.1E-03 

O.OE+OO 5 3.SE-10 2.SE-03 
5.6E-0 5 3.5E-10 2.SE-03 
8.8E-0 1OD 7.1E-09 S.1E-02 

5 3.5E-10 2.5E-03 
O.OE*OO 5 3.5E-10 2.SE-03 

5 3.SE-10 2.5E-03 O.OE+OO 

€22 
R U I  2 

S a p l a  v o l u n  (DSCF) - - - - - - - - -  32.24 
Source Vo( F L W  (DSCFM)------ 124000 

FWBH Conc Mass R t .  Detection Det L i m i t  Oet L i m i t  
Amt (ug) (Ib/OSCF) (Lb/hr) Limit(ug) (Lb/OSCF) (Lb/hr) 

Antinmny Sb 
Arsenic AS 
Bar iun  68 
Beryl l iun Be 
cadniun Cd 
Chraniun C r  
coppr  CU 

Lead Pb 
Manganese Mn 

Mercury no 
Nickel N1 
Phosphorus P 
Silver Aa 
Seleniun S. 
Thalliun TL 

* 
* . 

12 
14 

6400 

13 
193 

. . 

. . 

O.OE*OO 
O.OE*OO 
O.OE*OO 
O.OE+OO 
O.OE+OO 
8.2E-10 
9.6E-10 
O.OE*OO 
4.4E-07 
O.OE*OO 
8.9E-10 
1.3E-08 
O.OE*OO 
O.OE+OO 
O.OE*OO 

O.OE*OO 5 3.4E-10 
O.OE*OO 5 3.4E-10 
O.OE+OO 4000 2.7E-07 
O.OE*OO 5 3.4E-10 
O.OE+OO 5 3.4E-10 

10 6.S-10 
5 3.4E-10 

O.OE*OO 10 6.E-10 
10 6.E-10 

O.OE*OO 5 3.4E-10 
5 3.4E-10 

100 6.S-09 - 
O.OE*OO 5 3.1E-10 
O.OE*OO 5 3.4E-10 
O.M+OO 5 3.U-10 

2.SE-03 
2.SE-03 
2.OE+OO 
2.SE-03 
2. SE-03 
5.1E-03 
2.5E-03 
S.1E-03 
5.1E-03 
2.SE-03 
2.SE-03 
5.1E-02 
2. 5E-03 
2. 5E-03 
2.5E-03 

J : \ A 5 0 2 ? 5 1 . 1 3 1 0 1 \ ~  
5 . 3  - 1 1 



M E T A L S  C A L C U L A T I O Y S  

C l i e n t :  T P l E C  
Location: Tenple in land 

UESTCU Project No.: 6848-01-01-527 
Swrce: TI-PB6 

lYWT DATA 

RUI W h r  1 2 3 Mean 
Date 7/16/92 1/16/92 
T i m  Began 819 930 .-. 
Tim Ended 923 1100 -_. 
Sampling Tim, nin (Theta) 64 64 64 
stack Diamter,  In. (Dia) 116 116 116 116 
Barunetr ic Pressure, in. Hg (Pb) 29.90 29.90 29.90 
S ta t i c  Pressure, in. HK) (PO) -0.43 -0.65 -0.44 
P l t o t  T u b e  Coeff icient (CP) 0.84 0.84 0.84 
Meter Correction Factor ('I) 1.010 1.010 1.010 
N O Z Z ~ C  Diamoter, in. (Dn) 0.246 0.266 0.246 
Meter Volma, f t ' 3  (vn) 31.725 33.155 32.440 
Meter Tnrperature, I F  ( t m )  84 09 81 
Meter O r i f i c e  Pressure, in. H20 (oal ta H) 0.853 0.- 0.881 
VOIW HK) ColLected, m~ ( V l C )  151.6 162.6 147.0 
COZ Cwwentrat im, X (C02) 5.5 5.5 5.5 
02 Concentration, X (02) 12.0 13.0 12.5 
Average Sq R t  Vel0 Head, (in. H2O)'* ( (Del ta  P)")ava 0.6089 0.6314 0.6202 
Stack Tnrperature, I f  (ts) 137 1% 1% 
Tota l  Metals Collected, ug 0.0 
Moisture Fract ion (at Saturation) (Bws) 0.lBf 0.187 WA 

_ _ -  

CALCULATED DATA 

Stack Area, f t ' 2  (AS) 

stack Pressure, in. Hg (PS) 
Standard Meter Volma, f t ' 3  (Vnstd) 
Standard Water V o l m a ,  ft'3 (Vustd) 
Moisture Fract ion (Measured) (Bus) 
Moisture Fract ion (lowr satlomas) (Bus) 
Mol. Ut. of Stack G.., I b / l b - d e  OMS) 
Average stack Gas Velocity, f t l r a s  (VI) 
Stack Gna flw a t t v k  cad, ft'S/sin (an) 
Stack Gas Flw Std C a d ,  ft'S/ain (4s) 
I sok ine t ic  S a p l i n g  R a t e ,  X ( X I )  
Metals Concentration, Lb / f t3  

1.65E*05 1. 
1.19€+0 1.24E+05 

73.39 73.39 73.39 
29.87 29.87 0.00 

7.126 6.712 0.000 
a 0.000 

0.186 0.172 ERR 
0.182 0.172 ERR 
21.3 27.4 ERR 
37.b 38.7 ERR 

O.OOE+W O.OOE*W ERR 

5 . 3  - 2 
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73.39 
19.91 

21.125 
4.613 

ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
ERR 
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Blanks f o r  the Mult inmtals l ra in .  Three blanks w r e  collectad 
during tha study. 
a t  Chsnplm-Luft in and two or Chenpion-Sheldon. 
These blmts nore u6ed t o  correct a l l  senplea. 

One uas col lected 

Antimcmf 
Arsenic 
Bariua 
Beryl I im 
C h i u a  
Chraniua 
C o p p r  
Lead 
Mangu*.e 
Mercury 
Yickal 
P h m o r u s  
S i l ver  
Selmiua 
Thal l iun 

CL Blank 
Franctug) 

Sb 0.7 
AS 5.9 
Ba 2476 
Be 0.2 
Cd 0.5 
c r  9.4 
cu 1 .6 
P b  10.8 
rn 4.4 
n9 0.4 
Y I  2 .  

P 22.6 
As- 8.3 
5. 0.5 
T I  1 

CS Blk 1 
Fronttug) 

0.5 
0.8 

2 .  
0.2 
0.4 
1.2 
1.5 
0.5 

1 .  
0.4 

2 .  
50 

0.7 
0.4  
0.5 

CS B lk  2 
fronttug) 

0.5 
0.8 

5742 
0.5 
1.4 
9.5 
1.5 
5.2 
4.5 
0.4 

2 .  

0.7 
0.1 
0.7 

55.1 

fronr 
BlktuO) 

0 .  
1 

2073 
0 .  
0 .  

0 .  
6.4 

5.4 
5.1 

0 .  
0 .  

54.7 
0 9  
0 .  
0 .  

The beaide a v a t u  mom that  the aMLyticat value nos leas than the 
detection l i m i t  f o r  the analvria.  
nas Welopad frm the average for most nmtals. 
nos not used becmsa i t  w. wrpla inably  high. 

The front and the back blu*  (right collmn) 
l ha  8.5 uq frm tha CL blank 

A n t i l a y  
Arsenic 
Bariua 
B a r y l l i l n  
C a d m i u a  
Chrmiun 

Lead 
W-. 
mrcury 
Nickel 
Phosphorus 
S i lver  
S e l a i u  
lhalllu8 

C o p p r  

CL B l a n k  
Eask(w) 

Sb 1 .  
A. 1 .  
E. 5.0 
Be 0.4 
C d  0.8 
C r  2.5 
cu 2.9 
Pb 1.5 
wn 1.9 
no 0.8 
Y 1  3.8 

P la 
As- 1.5 
so 1 .  
T I  1.v 

CS Blk 1 
B.cktw) 

1 .  
0.5 
0.4 
0.4 
1 .4 
2.4 

5 .  
0.4 

2 9  
0.8 
4. 

100 
1.4 
0.8 
0.4 

CS Elk 2 
Backtug) 

0.7 
0.3 
2.6 
0.3 

1 
1.6 

2 .  
0.6 
1.3 
1.1 
2.6 

26 
0.9 
0.5 
0.3 

B u k  
Blk(uO) 

0 .  
0 .  
0 .  
0 .  
1 
0 .  
0 .  

0 .  
0 .  
0 .  

100 
0 .  
0 .  
0 .  

0.8 
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TRIANGLE LABORATORIES of RTP, INC. 

W BOX 13485 
RTP. NC 21109 

Project: 21473 
Weston 

I 
Date in: 21-Jul-92 

P Date out: 12-Aug-92 

I 
I 
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CASE NARRATIVE 

Ove rv iew 
This project involves the analysis of 2 Multi-Metals Trains 

for Ag, As, Ba, Be, Cd, Cr, Cu, Hg, Mn, Na, N i t  P, Pb, Sb, Se, and 
T1. The Multi-Metal analysis was conducted according to the 
protocol described in sections 5-7 of the EPA Draft Document 
"Methodology for the Determination o f  Metals Emissions in Exhaust 
Gases from Hazardous Waste Incineration and Similar Combustion 
Processes. ,, 

I Preuaratioq 
MMTL samples were prepared by microwave and hotulate 

digestion, as required by the-contract. Detailed flow charts of 
the sample preparation are included with this report. 

Analvs ig 
Ag, Ba, Be, Cd, Cr, Cu, Mn, Ni, and P concentrations were 

determined by Inductively Coupled Plasma (ICP) Emission 
Spectroscopy . As, Pb, Sb, Se, and T1 concentrations were 
determined by Graphite Furnace AA (GFAA). Those analytes which 
failed the postdigestion spike requirement during GFAA analysis 
were redetermined by MSA. Hg concentrations were determined by 
Cold Vapor AA (CVAA). Na concentrations were determined by Flame 
AA . 

I 

I 
Results 

There was one result that was unobtainable for this project 
due to sample matrix interference, Sb for sample 1METL-1 BH. The I 
sample was analyzed by MSA twice (per protocol) for Sb. A'dilution 
of the samples would not help due to the fact that the sample 
absorption was already at zero. 

All of the samples for each analyte were analyzed in triplicate and 
the average of the triplicate readings were reported. 

Any postdigestion spike results that were less than 15XREC resulted 
in all samples related to that spike being reanalyzed by Method of 
Standard Addition (MSA). 

All of the Hg XRPD and XREC were within control limits of 25%. The 
spike XREC was within control limits of 75-125%. 

I 
I 
I 
I 

ICP Results: 

XREC : 

Hg : 

5.3 - 4 
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TRIANGLE LABORATORIES of RTP, INC. 
PO BOX 13485 

RTP, NC 27709 

INORGANICS ANALYSIS REPORT 
PAGE 1 OF 2 

TLI PROJECT #: 21473 
CLIENT: WESTON 
DATE RECIEVED: 07/21/92 
DATE REPORTED: 08/12/92 

RESULTS REPORTED IN  TOTAL ug 
CLIENT 
SAMPLE ID Ag As Ba Be Cd Cr cu Mn 

1METL-1 FH 1.51 2.30 3,160 < .200 1.03 1.25 < 7.50 42.2 
1METL-1 BH 13.4 < .262 3.85 < .262 .523 7.47 < 1.96 6,296 

IMETL-2 FH 1.73 2.21 3,780 ,271 3.65 15.1 12.9 75.1 
1METL-2 BH < .906 .324 < 2.59 < .259 .518 3.09 < 1.94 6,408 

.......................................................................... .......................................................................... 

Qc SUMMARY 

CLIENT 
SAMPLE ID Ag As Ba Be Cd Cr cu Mn 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
lMETL-lFH(D) XRPD N/A N/A N/A N/A N/A N/A N/A N/A 
lMETL-lBH(D) XRPD N/A N/A N/A N/A N/A N/A N/A N/A 

lMETL-lFH(S) XREC N/A 119% N/A N/A N/A N/A N/A N/A 
lMETL-lBH(S) XREC N/A 61.5% N/A N/A N/A N/A N/A N/A 

CLIENT 
SAMPLE ID Na Ni P Pb Sb Se T1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

lMETL-lFH(D) XRPD N/A N/A N/A N/A N/A N/A N/A 
lMETL-lBH(D) XRPD N/A N/A N/A N/A N/A N/A N/A 

lMETL-lFH(3) XREC N/A N/A N/A 92.8% * * 63.8% 
lMETL-lBH(S) XREC N/A N/A N/A N/A * * 83.6% 
IMETL-~FH(S) XREC 80.2% 

*BOTH POST DIGESTION SPIKES WERE OUT OF CONTROL LIMITS; ALL SAMPLES WERE 
ANALYZED BY MSA 

**THE SLOPE ON BOTH OF THE MSA ANALYSES WAS TO LOW TO CALIBRATE: 
THE SAMPLE ABSORBTION WAS ALMOST AT ZERO 5 . 3  - 5 



INORGANICS ANALYSIS REWRT 
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DESCRIPTION OF ABBREVIATIONS 

ICV=Initial Calibration Verification 
ICB=Initial Calibration Blank 
CCV=Continuing Calibration Verification 
CCB=Continuing Calibration Blank 
PBW=Preparation Blank Water 
PBS=Preparation Blank Soil 
LCS=Laboratory Control Spike . 
ICSA-Interference Check Sample(So1ution A) I=Initial F=Final 
ICSAB=Interference Check Sample(So1ution AB) I=Initial F=Final 

CRDL=Contract Required Detection Limit (for CLP)' 
IDL=Instrument Detection Limit 
CRI=CRDL Standard for ICP I=Initial F-Final 
CRA=CRDL Standard for AA 1:Initial F=Final 
XRPD=Relative Percent Difference 
XREC=X Recovery 
SPK=Spike 
AMT=Amount 
BLK=Blank 
MSA=Method of Standard Additions 

Solution A contains common interferents, while Solution AB 
contains the interferents plus the analyte in question. 

I 
I 5 . 3  - 7 



CALCULATIONS 

MMTL TRAINS: 

ICP & GFAA 
FH & BH TOTAL ug = ludL1 * (mL TV/mL USED) * (mL FV * DFL 

1000 

FLAA 
FH & BH TOTAL,ug = [ug/Ll * (mL TV/mL USED) * (mL FV * DF) 

FV=FINAL VOLUME DF=DILUTION FACTOR 
WT=WEICHT TV=TOTAL VOLUME 

BV=BECINNING VOLUME 

Yg 

MMTL Trains: 

FH TOTAL ug = [ug/L] * (ml FV/ml aliquot) * MPV * (DF) 
BH TOTAL ug = [ug/L] * (ml TV/ml aliquot) * MPV * (DF) 
HMTL Impingers: 

" TOTAL ug = [ug/L] * (ml TV/ml aliquot) * MPV * (DF) 
MPV = Mercury Preparation Volume, which is always 0.1L 

XRPD = :SR - DR: * 100 - (SR + DR)/2, 

XREC = SSR - SR * 100 
SA 

SR=SAMPLE RESULT DR=DUPLICATE RESULT 
SSR=SPIKE SAMPLE RESULT SA=SPIKE ADDED 

5.3 - a 
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Section 5.4 Quality Control Results 
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QUALlTY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration emr.  sample line loss or other QC results. Thc reader should interpret the 
emission data in light of the emission quality control. 

The V& testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbon.. by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following piuagraphs summarize the normal quahy control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv M25A 

Calibration was performed using certified propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen h m  a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero @e nitrogen was also p d e d  from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Orxanic Cornnoon& bv M18 

The calibration curvq was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by inuoducing methanol in air from a Tedlar bag at the probe 
tip and then dircctly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimemcally 
certified permeation devices. The concentration of each standard was recalculated from the 
calibrhion to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

I\W% 
(Ll w c  11 1992 5.4 - 1 
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BEFORE 
AFTER 

I 

DATE 7/1 ws2 DATE 711 7/92 
INST LINE KREC INST LINE KREC 

83 92 111% 90 86 96 
90 86 90% 88 88 100% 

QUALITY CONTROL SUMMARY I 
P 

METHOD 25A 
MILL TEMPLE-INLAND SOURCE Tl-PB6 

EEFORE 
AFTER 

1 .  CALIBRATION 

DATE 7/18/92 DATE 7/17/92 
INST LINE INST LINE 

0 0 0 0 
0 0 0 0 

0 
90 

360 
747 

>ATE 7/16/92 DATE 
'P_m SCREC P P  m .. 

-2 0 
89 99% 87 

366 102% 364 
744 1 00% 744 

-_ 

3. LINE BUNK 

Printed August 5.1 992 15: 

'I 
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BEFORE RUN 
AFTER RUN 

Q U A L I M  CONTROL SUMMARY 
METHOD 18 

MILL TEMPLE-INLAND SOURCE 

THEOR I 
29.90 29.74 99% 29.90 28.01 9 4 % 
29.90 28.01 94% 29.90 28.28 95% 

TI-PBS 

ITHEOR 
BEFORE RUN 100.47 94.59 94% 
AFTER RUN 102.53 0% 

1. CHECK STANDARD 

102.53 0% 
110.38 

ANALYTE ITHEOR IDATE 7/16/92ITHEOR IDATE 7/17/92 

ethanol 11.13 4.99 45% 55.641 - 27.43 4940 
~~JEE--+~E--%REE-~P m IPP m %REC 

acetone 
isopropanol 
bonrenr 
bromodichloromethane 
toluene 
sthyl benzene 
m-xylene 
o-xylene 
cumsnr 
alpha-pineno 
beta-pinene 
3-carene 
p-cymene 

8.89 
8.53 
7.31 
8.03 
6.15 
5.33 
5.33 
5.35 
4.69 
4.10 
4.12 
4.12 
4.1 8 

8.57 
8.33 

44.70 
6.37 
6.00 
5.40 
5.69 
5.27 
4.87 
4.18 
4.21 
4.1 2 
3.98 

96% 
98% 

61 2% 
79% 
98% 

101% 
107% 
99% 

1049'0 
102% 
102% 
1 00% 
95% 

44.47 
42.65 
36.54 
40.17 
30.73 
26.67 
26.64 
26.76 
23.47 
20.49 
20.59 
20.61 
20.92 

38.66 
40.36 
72.82 
37.79 
27.84 
24.22 
24.1 2 
24.1 6 
21.30 
18.78 
18.89 
19.07 
19.32 

87% 
95% 

199% 
94% 
91 Yo 
91 0.0 
91% 
90% 
91 % 
92% 
92% 
93% 
92% 

2. PROPANE RESPONSE 

4. LINE BLANK 

AFTER RUN I GHB4007l - Lino blank for Method 18 was not performed. Method 25A line blank was used 
for end of first run and boginning of aewnd run. 

Printed August 5.1 992 15.09 
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The No.6 power boiler is a 400,000 lb/hr steam generator at 7 0 0 #  
pressure spreader stoker, traveling grate unit manufactured by 
Combustion Engineering. 
consuming 720 MMBTU/hr maximum heat input on biomass fuel only, 
but is normally operated on a 65% biomass, 35% natural gas basis. 
The boiler pollution control devices include a multiclone 
separator and low pressure drop wet venturi scrubber. No flyash 
reinjection is used. 

This 1986 vintage unit is capable of 

(See Diagram PB-6) 

. -  

Power Boiler 

maximum. 
Q 1040 BTU SCF x 500900 SCFH - 520,'936,000 BTU hour 

7/16 Run 1 - 278.502 MMBTU/hr. 
Run 2 - 299.666 MMBTU/hr. 
Run 3 - 263.037 MMBTU/hr. 

7/17 Run 1 - 251.742 MMBTU/hr. 
Run 2 - 253.354 MMBTU/hr. 
Run 3 - 273.926 MMBTU/hr. 

Woodwam - Average feed rate by use - not direct 
7/16 Run 1 - 141,390 x 3413 BTU/lb - 402.564 MMBTU/hr. 

Run 2 - 482.564 MMBTU/hr. 
Run 3 - 482.564 MMBTU/hr. 

TOTALS: 7/16 
Run 1 - 761.062 MMBTU/hr 

2 gas - 36.62 
2 wood - 63.42 
% gas - 38.38 
2 wood - 61.72 
2 Gas - 35.32 
2 wood - 64.72 

> Run 2 - 782.23 MMBTU/hr 
> Run 3 - 745.601 MMBTU/hr 

TOTALS: 7/17 - Wood + Gas 
> Run 1 - 734.306 MMBTU/hr. 
> Run 2 - 735.919 MMBTU/hr 
> Run 3 - 756.490 MMBTU/hr 

2 Gas - 34.32 
2 Wood - 65.72 
2 Gas - 34.42 
2 Wood - 65.62 
2 Gas - 36.28 
2 Wood - 63.82 

5.5 - 1 
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SECTION 6 

NCG INCINERATOR STACK 

(TI-INCNCG) 

Section 6.1 Emission Test Results - VOC 

Section 6.2 Quality Control Results 

Section 6.3 Process Operating Data 
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SECTION 6 
NCG INCINERATOR STACK 

(TI-INCNCG) 

The NCO Incinerator Stack was tested on two different days for volatile organic 
compounds by Methods 25A. 16 and 18. 

Total Hvdrocarbona (M25 A) 

Figures 6.1 and 6.2 present the THC vends for the test periods on 7/11/92 and 7/12/92. 
Total hydrocdmn concentrations were in the range of 2 ppm to 100 ppm. Results varied 
widely and showed no consistent pattern. 

Volatile Ornank ComDounds (M16 and Ml8l  

Table 6.1 summarizes the results for the Method 16 and Method 18 target compounds, and 
Section 6.1 is a tabulation of the data The volumetric flow was measured during sampling 
using a pitot tube. Methyl mercaptan and dimethyl sulfide were the only reduced sulfur 
compounds identified. Concentrations on 7/11/92 were higher than those on 7/12/92 but 
emission rates were less than 0.1 l b b .  Methanol and acetone were the only Method 18 
compounds present with emission rates again falling below 0.1 lbhr. An unusually high 
percentage of unknowns as carbon consisted mainly of three peaks at 19.2, 24.0, and 26.0 
minutes on 7/11/92 and in Run 2 on 7/12/92. Run 3 on 7/12/92 was eliminated due to 
interfennce. 

VOC Oualitv Control Results 

The VOC quality control data are tabulated in Section 6.2. An explanation of the data is 
included in the section. Quality control results for other parameters are included with the data 
summary in the section referenced. 

Section 6.3 includes the process operating data as recorded and provided by mill personnel. 

6 -  1 
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TABLE 6.1 SUMMARY OF VOC RESULTS 

Min: TEMpLE-INLAND@vadale) SoulKC: NCG Incinerator SracL 
source code: TI-INcNa3 Tesc Dam: 7/11/92 7/12/92 
W. P-12 CIN: 012&013 EPN: 60 

m M 4 X K E . M  
Volumetrk Plm Data 

M+ad 16 Data, Ib/hr 
Hydrogen sul6de ND ND ND 0.1 
Memy1 mercaptan ND 0.1 

0.1 Dimethyl sulfide ND 
catbondis* ND ND ND 0.1 
Dimethyl lihuide ND ND ND 0.1 

. . . .  ........ 

ND 
ND ND ND 

............................................... 0.1 
0. I 

ND 0. I 
ND ND ND 0.1 

2-Bucaoar ND ND ND 0.1 
 omf form ND ND ND 0.1 
BCllZCOl? ND ND ND 0. I 
Bromodichlorome~ ND ND ND 0.1 
Toluene ND ND ND 0. I 
Em1 benwe ND ND ND 0.1 
m-, pXykDe ND ND ND 0.1 
0-xylem ND ND ND 0.1 
CWDme ND ND ND 0. I 

ND ND ND 0.1 
ND .ND ND 0. I 

-pfneas 
beIa-Pioeoc 
3-c- ND ND ND 0.1 
T ~ ( U 0 s P c i B e d )  ND ND ND 0.1 
PCymern ND ND ND 0.1 

Know C. l b b  0.1 
unknownr a¶ c, lbb 0.1 
Sum of Compounds a¶ C. l b b  0.1 

Method 16 Plus Method 18 Data 
........................................... 

-Not Detected 
DLPDeteaiclo Limb 
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EMISSION TEST RESULTS - VOC 
Mill: T E M P L E - I " D  (Evedale) Source: NCG hcioerntor Stack FIN: P-12 
SOIMXCO~S: TI-INCNCG Data: 7l11192 EPN: 60 CIN: 012&013 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Bfginning Time 1313 1413 1513 

Flow Data 
Stack Tempmture, 'F 174 174 

Oxygm Concentrption, 96 16.0 16.0 

Volumstric Flow Rate, x10-3 ACFM 6.1 6. I 

Moisture Content, R 44.7 44.7 

Cnrbon Dioxide Concmtntion, R 1.0 1 .o 

Volumstric Flow Rate. x10-3 DSCFM 2.8 2.8 

Roeess Operating Conditions 
Prcducti& Rate, ACFM 

EydFogcII MI& 
Method 16 Data 

Coaccatntion, ppmvd 
Emission Rate, I b h  

Concmtntioo. ppmvd 
Emission Rate, Ibmt 

Comtnt ion,  ppmvd 
Emission Rate, Ibmt 

Methyl mercaptan 

Dimdhyl M I &  

carbo0 disulfkk? 
Cmcmtntion, ppmvd 
Emission Rate, lbmt 

Concatmion, ppmvd 
Emission Rate. Ibmt 

Dimethyl disullide 

Method 18 Data 
Mechand 

Concatration, ppmvd 
Emission Rate, lbmt 

Conceatratim, ppmvd 
Emission Rate, lbihr 

Conceatnticm. ppmvd 
Emission Rate, lbmt 

Cmcmtntion, ppmvd 
Emission Rate, Ibmt 

Concmtntion. mmvd 

Methyl merenptan 

Ethawl 

Aatoae 

2 - W  

1475.0 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

6.7 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 

1475.0 

0.5 * 
0.1 * 

0.8 
0.1 * 

1.0 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

. . . . .  

5.4 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 

1475.0 

0.5 * 
0.1 * 

1.7 
0.1 * 

3.1 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

~. . 

5.4 
0.1 * 

0.9 
0.1 * 

1.1 
0.1 * 

0.9 * 

1475.0 

0.5 * 
0.1 * 

0.9 
0.1 * 

1.5 
0:1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

5.8 
0.1 * 

0.9 * 
0.1 

0.7 
0.1 * 

0.9 * 
0.1 * 0.1 0.1 * 0.1 

Om 01 mor0 vlluos were lea th.n the dcleclion limit. 6 .1  - 1 hpc2of16 EIMCNCG.XU 9 / l 7 ' 4 !  



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAM) ( E V d e )  Source: NCG Incinerator Stack FIN: P-12 

c 
c 
1 

S O U M  TI-INCNCG Date: 7111192 EPN 60 CIN: 012&013 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. p p w d  
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concatration. ppmvd 
Emission Rate. l b k  

Cwceotntion, ppmvd 
Emissioa Rate, l b k  

BlWDOdld . or- 
concentration, ppmvd 
Emission Rate, lbmt 

Concatration, ppmvd 
Emission Rate, l b k  

Concu~tratioa, ppmvd 
Emission Rate, I b k  

Conceatratioa, ppmvd 
Emission Rate, Ib/hr 

Concatration, ppmvd 
Emission Rate, I b k  

Concmtration, ppmvd 
Emission Rate, Ibmt 

Coaceatntion. ppmvd 
Emission Rate, Ibmt 

Concu~tratiat, ppmvd 
Emission Rate. I b 5  

Z - B u t a n o ~ ~  

ChlorOrOrm 

B&uem 

Dimethyl disulfide 

Toluar 

Ethyl boapnc 

m-. P X Y ~  

0 - X y k  

Cllwae 

alphs-pirwnc 

beta-pinene 
concultration, ppm*d 
Emission Rate, lbmt 

Concatration, ppmvd 
Emission Rate, I b k  

3-c- 

T-(Umm 

0.9 * 
0.1 * 

1.8 * 
0.1 * 

0.9 * 
0.1 * 

1.8 * 
0.1 

0.9 * 
0.1 * 

0.9 * 
0.1 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 
0.1 * 

0.9 * 
0.1 * 

0.9 
0.1 * 

0.9 
0.1 

0.9 
0.1 

1.8 * 
0.1 * 

0.9 * 
0.1 * 

1.8 
0.1 * 

0.9 * 
0.1 * 

0.9 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 
0.1 * 

0.9 * 

0.9 
0.1 * 

1.8 * 
0.1 * 

0.9 * 
0.1 * 

1.8 * 
0.1 * 

0.9 
0.1 * 

0.9 
0.1 * 

0.9 * 
0.1 

0.9 
0.1 * 

0.9 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 

P 0.9 

O.l* 1.8 * E 
0.9 O'I * * m3 
O'l* 1.8 * I 
0.1 * 

11 
0.9 * I 
0.9 * . 'P 
0.9 * I 
0.9 * 1 

0.9 * 1, 
0.9 u 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.9 * 
0.1 

0.1 

0.1 

0.9 1, 
0.1 

Concatntioo. ppmvd 0.9 * 0.9 1 
Emission Rate, I b k  0.1 * 0.1 * 0.1 * 0.1 



EMISSION TEST RESULTS - VOC 
MU: T E M P L E - I " D  (Evdple) Source: NCG InciDerPtor Stack FIN: P-12 
Sour~ecoQ: TI-INCNCG DPte: 7111192 EPN: 60 CIN: 012&013 

Run 1 Run 2 Run 3 Average 

PCJmsle 
Coamtration. ppmvd 0.9 0.9 0.9 * 0.9 * 
Emission Rata, I b h  0.1 * 0.1 0.1 * 0.1 * 

KaowmMcarboa 
Coactatration, ppmvd 6.5 8.1 9.8 8.1 

Uolmronsp1cpcbon 
Coaceatrntion. ppmvd 3.3 8.1 4.9 5.4 

Sum M18 M Carbon, l b h  0.1 * 0.1 * 0.1 * 0.1 * 
Unlmowa CompounQ 8 of Total 33.3% 50.0% 33.3% 38.9% 

Method U A  Data 
TOM Eydnmubom 

Cmceatration, ppmvd ps C 34.4 74.1 70.5 59.7 
Emission Rate, I b h  as C 0.2 0.4 0.4 0.3 

6 . 1  - 3 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAM) @ ' d e )  Source: NCG Incmerator Stack FIN: P-12 

t 

CALCULATED RESULTS 1 
I 

~0-w TI-INCNCO Date: 7/12/92 EPN: ' 60 CIN: 012&013 

Run 1 Run 2 Run 3 Average 

Beginniq Time 859 1005 1059 
Flow Data 

Stack TemperatUrr, "F 171 171 
Moisture Contmt, % 41.8 41.8 

1.5 
Oxygen Conc&ration. % 17.0 
cprbon Dioude Coaomhtron, % 1.5 
Volumetric Flow Rote. x1W3 ACFM 6.2 6.2 
Volumetric Flaw Rote. x1W3 DSCFM 3.0 

Process operating Conditions 
Productiw Rus, ACFM 1450.0 1450.0 1450.0 1450.0 

Method 16 Data 
Hydrogen d l d e  

Conceutrption, ppmvd 
Emission Rate, I b h  

Conceotratioa. ppmvd 
Emission Rote. lblbr 

Cwceotmtion. ppmvd 
Emission Rote, l b h  

Concentration, ppmvd 
Emission Rote. I b h  

Conceatration, ppmvd 
Emission Rate, I b h  

Methyl mereaptpD 

Dimethyl sullide 

callmll ~ l d e  

Dimethyl dhulfide 

Method 18 Data 
Mothpld 

Coacentration, ppmvd 
Emission Rate. I b h  

Conccatratim, ppmvd 
Emission Rote. lwbr 

Methyl me-Pt- 

EtbPml 
Coacentratioa, p+ ld  
Emission Rata, Ibihr 

Concatration, ppmvd 
Emission Rate. I b k  

coacszltntion. ppmvd 

A- 

2 - M  

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

6.0 
0.1 * 

0.9 * 
0.1 * 

0.9 
0.1 * 

0.9 

0.5 * 
0.1 * 

0.9 
0.1 * 

1.2 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

3.4 
0.1 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

P 
O.l* It 
O.l* I 

O.l* I 
* I 

3.9 \I 
1 

0.1 0'9 * E 

0.5 * 

0 5  

0.6 

0.1 *. i 
0.5 * 

0.5 * 

0.1 * 

Emission Rate, l b h  0.1 * 0.1 * 
I 

6.1 - 4 
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EMISSION TEST RESULTS - VOC 
Mill: T E M P L E - I " D  (Evpdple) Source: NCG Incinerator Stack F I N  P-12 
soUrc~coQ: TI-INCNCG Date: 7/12/92 EPN: 60 Cm: 012&013 

Run 1 Run 2 Run 3 Average 

Dimethyl d l d e  
Concatration, ppmvd 
Emission Rate, Iblhr 

Concatration. ppmvd 
Emission Rate, lblhr 

Cumxatration. ppmvd 
Emission Rots, lblhr 

Cmcu~tration, ppmvd 
Emission Rots. Iblhr 

Bromodiehlommethaac 
Cumxatration, ppmvd 
Emission Rate. Iblhr 

Coocmtration, ppmvd 
Emission Rate. I b k  

Cumxatration, ppmvd 
Emission Rots, Iblhr 

Coacmtration, ppmvd 
Emission R.re, Iblhr 

h m t r a t i o n ,  ppmvd 
Emission Rate, lblhr 

Cumxa~on.  ppmvd 
Emission Rate, Iblhr 

Cumxatration. ppmvd 
Emission Rate, Iblhr 

Concatration, p d  
Emission Rate. l b k  

Coocentration, ppmvd 
Emission Rots. l b k  

Cooceatration, ppmvd 
Emission Rots, lblhr 

2-ButPaolP 

C b l d O l l l l  

Barmw 

Dimethyl disulride 

TdWlM 

Etbyl beaplw 

m-, P X Y ~  

0-xykae 

C- 

alpbs-Fioge 

beta-Fineac 

3-carrac 

Terpeaes(U=~=ifkO 
Cumxatr&W. DDmVd 

0.9 * 
O.,l * 

1.7 * 
0.1 * 

0.9 * 
0.1 

1.7. * 
0.i * 

0.9 
0.1 * 

0.9 * 
0.1 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 

0.9 * 
0.1 * 

1.7 
0.1 

0.9 * 
0.1 * 

1.7 * 
0.1 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
.0.1 * 

0.9 * 
0.1 * 

1.7 * 
0.1 * 

0.9 
0.1 * 

1.7 
0.1 

0.9 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
0.1 * 

0.9 * 
n ~ i  * Emission Rate,elb/hr 0.1 * . .  

OIP or m m  vduu wcm ku than tho dclcftion limil. 6 . 1  - 5 Rpc  1 of 16 EIMCNCG.XLS 9 / i 7 / U ?  



EMISSION TEST RESULTS - VOC 
MiU: T E M P L E - I " D  (Evadale) Source: NCG Inanentor Stack FIN: P-12 
source Code: TI-INCNCG Date: 1/12/92 EPN: 60 C N  012&013 - , I  

P-cYm- I 
O.' * P 

c 

Run 1 Run 2 Run 3 Average 

Concentration, ppmvd 0.9 * 0.9 * 0.9 * 
Emission Rate, l b h  0.1 * 0.1 * 

Conccntmhon, ppmvd 9.3 4.6 7.0 

Conceotration. ppmvd 5.7 3.6 4.6 f 

h w m  ps Carbon 

unhrowm ps cprboa 

Sum M18 as Cprbon, I b h  0.1 * 0.1 * 0.1 * 
Unknown Compounds % of Totnl 31.9% 43.8% 40.8% 

Total Eyrlmcuhm 
Method 2SA Data 

Conceotratioa. ppmvd C 22.3 41.2 32.6 32. I 
Emission Rate, I b h  as C 0. I 0.2 0.2 

i 
'I 
I 

. f l  Page 8 of 16 EIU4CNCG.XI.S 9/17/92 
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QUALlTY CONTROL DATA 

The quality control results summarized on the following pages were collected before. 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16. total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Mahod 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv MUA 

Calibration was performed using certifkd propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent e m r  is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so i iw data points. 

A line skdv was performed by intxuducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. 'The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic Communds bv M18 

The calibration curvc was v d i d , b y  analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds W ~ R  verified from the check standard. 

A line study was performed by introducing methanol in air h m  a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatogaph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bo M16 

A calibration curve was prepared from three standards generated from gravimetrically 
.certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

I : ~ E C  
(L1 wwc I t  sepsuhr 1992 
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I QUALITY CONTROL SUMMARY 

METHOD 25A 
MILL TEMPLE-INLAND SOURCE TI-INCNCQ 

1. CALIBRATION 

THEOR 
ppm 

0 
90 

360 
747 99% 

87 97% 88 
384 101*/0 367 
744 1 00% 743 

2. PROPANE LINE RECOVERY P 
1 

DATE 7A-2 7/1 llS2 
INST LINE LINE KREC 

BEFORE I 18 181 100461 18 151 94% 

3. LINE BUNK I 

i 

6.2 - 2 



QUALITY r n m R o L  SUMMARY 
METHOD 18 

MILL TEMPLE-INLAND SOURCE TI-l NCNCQ 

BEFORE RUN 
A F E R  RUN 

1. CHECK STANDARD 

THEOR 
5.03 5.36 108% 
5.03 5.19 103% 

ANALYTE 

I-I-HEOR 
BEFORE RUN 110.45 
AFTER RUN 11 5.73 

athanol 
&=done 
iaopropanol 
benunr 
bromodichloromethano 
tolueno 
ethyl benzene 
m-xylene 
o-nyleno 
cumenr 
alpha-plnano 
beta-pinono 
3-carana 
p-oymenr 

98.87 90% 115.73 
123.71 107OA 104.75 

- 
THEOR 
ppm 

10.50 
8.40 
8.05 
6.90 
7.58 
5.80 
5.03 
5.03 
5.05 
4.43 
3.87 
3.89 
3.89 
3.95 

DATE 711 01921THEOR (DATE 711 1192 

0.00 O%I 10,501 0.93 9% 
ppm %REC Ipp m I PP m KREC .--.- 

0.67 
2.65 

43.88 
4.05 
6.49 
5.51 
5.56 
5.41 
4.97 
4.26 
2.1 8 
3.96 
4.38 

8% 
33% 

836% 
53% 

1 129; 
110% 
1 1 0% 
107% 
1 1 2% 
1 1 ovo 
56% 

102% 
1 l o y o  

8.40 
8.05 
6.90 
7.58 
5.80 
5.03 
5.03 
5.05 
4.43 
3.87 
3.89 
3.89 
3.95 

4.22 
5.36 

44.08 
3.94 
5.81 
5.56 
5.60 
5.44 
4.97 
4.31 
4.08 
4.30 
4.30 

Soyo 
67% 

839% 
52% 

100% 
1 1 0% 
1 1 1 o/o 
108% 
1 1 2% 
1 1 1 vo 

105% 
1 1 0% 
109% 

I I I I 



QUALITY CONTROL SUMMARY 
METHOD 181 

Dpm 

8.1 9 
8.04 
8.17 
2.35 
3.80 

~~ 

MILL TEMPLE-I NIAND SOURCE 

ppm ppm 

9.08 32.00 -1 
1 
I 
I 
I 

8.88 31.20 
11.98 42.20 
3.44 12.10 
5.57 19.60 

1. CALIBRATION 

ANALI7E 

7/10/92 
hydrogen sulfide 
methyl mercaptan 
dimrthyl sulfide 
carbon disulfide 
dimethyl dlrulfido 

711 1/92 
hydrogen sulfide 
methyl mercaptan 
dimothyl sulfide 
carbon dlsulfldr 
dimethyl disutfido 

BEFORE 
AFTER 

1 
I 
0 

DATE 711 0192 DATE 711 1/92 
INST LINE l%REC INST LINE KREC 

I 

I 
TI-INCNCQ 

6.2  -4 
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TRS INCIWRATOR AT T - I  EVADA LE 

The unit is a concentratd NCG type system with dilution taking place inside the 
incinerator. The unit is designed for a minimum residence time of 0.6 seconds at 1400°F 
minimum temperature in the incinerator. 

The unit receives gases from : 
1. Four sets of bl. liquor evaporators, three sets of concentrator evaps., and four 

sets of evaporator seal tanks. 

2. The turpentine condensors (2) 

3. One Kamyr continuous type and 12 conventional hatch-type digesters blow and 
vent heat condensor systems. 

There is no pre-scrubbing of the NCG's prior to incineration. The exhausted gases are 
cooled in a quencher prior to entering and SO, scrubber which utilizes up to 330 gpm of 
Caustic (NaOlQ at 10.5 minimum pH as scrubbing liquid. The TRS scrubber is 30 ft tall, 
has a diameter of 6.0 ft, and contains 25 ft of plastic saddle-type packing. 

The spent scrubber solution bleed is returned to &e cau-rae e tank or sewered, (See 
Figure INC-1 and Figure INC-2) 
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SECTION 7 

BLEACH PLANT 1 SCRUBBER OUTLET 

(TI-BPSO1) 

Section 7.1 Emission Test Results - VOC 

Section 7.2 Emission Test Results - Miscellaneous 

Section 7.3 Quality Control Results 
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SECTION 7 
BLEACH PLANT 1 SCRUBBER OUTLET 

(TI-BPSOI) 

The No. 1 Scrubber Outlet was tested on two different days for volatile organic 
compounds by Methods 25A and 18. Chloroform was also analyzed using adsorption tubes. 

-1 A 

Figures 7.1 and 7.2 present the THC vends for the tea periods on 7/9/92 and 7/10/92. 
Results were consistent over the two days at 40 to 45 ppm. On 7/10/92, total hydrocarbon 
concentrations began to decrease at the end of testing. 

Vola tile Omank ComDounds IM18) 

Table 7.1 summarizes the results for the Method 18 target compounds, and Section 7.1 is 
a tabulation of the data. The volumetric flow was measured during sampling using a pitot 
tube. Three runs were performed on each day of testing. However, Run 1 on 7/9/92 was 
performed before total hydrocarbon analysis began and is not shown on the mnd plot. 
Methanol and chloroform were the only components present of any significance. 

Miscellaneous Paramete rq 

Table 7.2 summarizes the results of testing for chloroform. Section 7.2 tabulates the results 
for each compound. Chloroform analyses were performed on both days of testing. Results 
in the 7 lbhr range arc comparable to Method 18 chloroform determination. 

VOC Oualitv Control Results 

The VOC quality control data arc tabulated in Section 7.3. An explanation of the data is 
included in the section. Qualify control results for other parameten arc included with the data 
surmnary in the section referenced. 

Process Descridioa a nd ODem tinu Conditions 

Process description and operating data are included in Appendix C for all thm bleach 
plants. 



I 
I 
T 
I 
I 
I 
1 
I 
I 
I 
I 
I 
P 
1 
I 
I 
I 
I 
I 

ul 0 m m ul 0 
P P 

ul 
ul 

E a a 

7 - 2  

c 

d 
$! 
c 
c 



I 
I 
1' 
I 
I 
I 
1 
4 
I 
I 
I 
I 
P 
I 
I 
I 
1 
I 
I 

Y) 0 2 c c 
Y) 0 Y) s m m cy 

Y) 
U 

E n n 
3 
C s 

7 - 3  

m 
0 
c 
c 

m 
0 
0 
c 

n 
0 
0 
c 

m 
0) 
0 

0 

n 
0 
0) 
0 

m 
Q 
0 
0 

(1 

a0 
0 

0 



I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
D 
1 
I 
I 
1 
I 
I 

TABLE 7.1 SUMMARY OF VOC RESULTS 

ND ND ND 0.1 
ND ND ND 0.1 
ND ND ND 0.1 ~~ 

0.2 
ND ND ND 0.1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
.ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 0.3 
ND 0.1 
ND 0.1 
ND 0.1 
ND 0. I 
ND 0. I 
ND 0.1 
ND 0.1 
ND 0.1 
ND 0.1 

PCYmern ND ND ND 0. I 

Know113 BJ C. I b h  0.1 
untnowna 89 c. l b h  ND ND ND 0.1 

Metbod 16 PIM Method 18 Data 

Sum of CompouDds m C, l b b  0 8  to a 9  0 1  - - 
7 - 4  
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TABLE 7.2 SUMMARY OF MISCELLANEOUS RESULTS 

m 'IEMpLE-I"D 
SO= C&: TI-BPSOI 
FIN: P-3 m 11-1 

SOUKC: Bl& PIaa 1 Saubba Outkt 
TutDates: 719192, 7IlOI92 
CIN: 134a & 13% 

ND = Not Detected 
DL = Dctcuitm Limit 

7 - 5  



I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,. 

-.. . ,.:. 

Section 7.1 Emission Test Results - VOC 

wlvc (III DW 29 - 1992 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evedale) Source: Bleach Plant 1 Scrubber Outlet FIN: P-3 
Source code: TI-BPSOl DPle: 7/9/92 EPN 11-1 CIN: 134&135a 

~~ ~~ 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
wnoim Timc 1033 1133 
Flow Data 

Stack Telltparphm, "F 123 123 
MoistursContcat. % 12.5 12.5 
Oxygea Concatration, % 20.8 20.8 
Carbon Dioxide Cmcmtntion, 46 0.0 0.0 
Volumctric Flow Rate, x10-3 ACFM 11.8 8 11.8 
Volumstric Flow Rate, x10-3 DSCFM 9.4 9.4 

proceSS Operating Conditiow 
Production Rate, ADT p u l p 5  

Method 16 Data 
Hydrogm d i d e  

Coaceatmtim. ppmvd 
Emission Rate, l b 5  

Coaceatratim, ppmvd 
Emission Rate, l b 5  

Concatration, ppmvd 
Emission Rate, I b h  

Coaceatrption, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, lblhr 

Methyl mennptrra 

Dimetbyl sulfide 

Carbon disllmde 

DimetbyI disulfide 

Method 18 Data 
Methand 

Concentrptioa. ppmvd 
Emission Rate. I b 5  

Concatntim, ppmvd 
Emission Rate. l b k  

C m c e o t d m ,  ppmvd 0.6 * 0.6 0.6 * 0.6 

Methyl 

EthPnol 

Emission Rate, l b k  0.1 * 0.1 * 0.1 ,* 0.1 * 
Aatwc 

CmcuitmtiOa, ppmvd 0.6 * 0.6 * 0.6 * 0.6 
Emission Rate, I b h  0.1 * 0.1 0.1 * 0.1 * 

Z-hpand 
Concentdon. ppmvd 0.6 * 0.6 * 0.6 * 0.6 
Emission Rate. l b 5  0.1 * 0.1 * 0.1 * 0.1 

15.9 
0.7 

14.6 14.4 15.0 
0.7 0.7 0.7 

One OT mom v d v u  weto ku thm the detection limit. 7 . 1  - i R&'cZof16 EIBPSOI.XL3 9/lb/'4! 



EMISSION TEST RESULTS - VOC I 
p-3 I 
I 

CIN: 134a&13Sa 
Mill: T E M P L E - I ” D  ( E V d e )  SOUM: Bleach Plant 1 Scrubber Outlet FIN: 
source code: TI-BPSOl Dare: 7/9/92 EPN: 11-1 

Run 1 Run 2 Run 3 Average 

Dimdhyl sulfide 
Concentration, ppmvd 
Emssion Rate, I b h  

Comxntration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Coocentration. ppmvd 
Emission Rate, I b h  

BnHBodichlon*n ethane 
ConcenVPlion, ppmvd 
Emission Rate, I b h  

Coocentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concmtration. ppmvd 
Emission Rate. I b h  

Cwceatdon. ppmvd 
Emission Rate. l b h  

2-ButlMone 

CblorofOrm 

* 

Dime(hgl disulfide 

Td- 

Ethyl benzene 

m-. P X Y ~  

0-Xylene 

CUllKSU? 

d p b . - K n n ~  
comxntration. ppwd 

Conceatntion, p p d  

Emission Rate, I b h  
beta-pineac 

Emission Rate. Ib/hr 

Cwceatratioa, ppmvd 
Emission Rate, I b h  

Coacmtration. ppmvd 

3-cprrne 

Terpm=(Ulrspdficd) 

0.6 * 
0.1 * 

41.3 
7.2 

0.6 * 
0.1 * 

1.1 * 
0.3 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

49.9 
8.7 

0.6 * 
0.1 * 

1.1 * 
0.3 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 * 
0.1 * 

36.0 
6.3 

0.6 * 
0.1 * 

1.1 
0.3 * 

0.6 
0.1 * 
0.6 * 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 

0.6 * 

O . l *  I 
I 

* 1 
0.3 * I 
0.6 * I 
O ’ l * .  0.6 * I 
0.6 * * I 

42.4 

0.6 * 

1.1 * 

0.1 * 

0.6 * I 
0.6 * I 
0.6 I 
0.6 * I 
0.6 I 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.1 

0.6 I 
0 1 .  Emission Rate. -1bh ... ... 0.1 * . .  

7.1 - 2 

0.1 * 

I 



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (EVadple) Sourn: Bleach PlMt 1 SCNbber Outlet FIN: P-3 

TI-BPSOI Date: 7/9/92 EPN: 11-1 CIN: 134&135a 

Run 1 Run 2 Run 3 Average 

Pcylwae 
Gmcmtration, ppmvd 0.6 * 0.6 * 0.6 0.6 * 
Emission Rnte, Ibhr 0.1 * 0.1 0.1 * 0.1 * 

I 
I Kmwpasscprbon 

Concentration, ppmvd 51.2 59.0 45.0 51.7 

1 SunM18MCprboa.Ibk 0.9 1.0 0.8 0.9 

~nhmrpsMcprboa 
Concentration. ppmvd 0.0 0.0 0.0 0.0 

Unhmm Compounds 96 of Total 0.0% 0.0% 0.0% 0.0% I Method2!!AData 
Totnl Eyclmudmm 

coacslltntion, ppmvd as C , 51.4 49.1 50.3 
Emissioo Rnte, I b h  as C 0.9 0.9 0.9 

1 COMMENTS: 

Total hydrocarbon8 for day 1, ml, w no1 obtained due to 

I 
I 
I 
P 
I 
I 

Rpc 4 of I6 EIBPSOl.XL3 9/1619? 



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-- ( E V d e )  SOU~W: B l a b  Plant 1 Scrubber Outlet FIN: P-3 

I 
' I 

CALCULATED RESULTS I 
1 

2oA 0.0 I 
I 

S o U M  code: TI-BPSOl Dam 7/10/92 EPN: 11-1  CIN: 134&135p 

Run 1 Run 2 Run 3 Averdga 

Jkginning Time 802 902 looZ 
Flow Data 

S k k  TempMoNn. 'F 123 123 
Moisture Cooteat. % 12.5 12.5 
Oxygea Concmtration. % 20.8 
cprboa Dioxide Concmtrptron, 'k 0.0 
Volun&c Flow Rate, x10'3 ACFM 13.0 13.0 
VO~UII&C Flow Rate. x10'3 DSCFM 10.3 

Process Operating Conditions 
productioll Rate, ADT pulphr 

Method 16 Data 
Hydrogensulfide 

Cwccntratiw. ppmvd 
Emission Rats. Ibhr 

CoIIcMtration, ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate. I b h r  

coacdatratiw, ppmvd 
Emission Rate, Ibhr 

Conccatration, ppmvd 
Emission Rate, Ibhr 

Metby1 

LhetlIyl sulfide 

CnrbOD disulfide 

Dimethgldiwllide 

Method 18 Data 
Me(bpml 

Cwcmtration. ppmvd 
Emission Rate. lbhr 

meccppIul 
coacdatration. ppmvd 
Emission Rate. Ibihr 

EthPml 
coaccatration. ppm*d 
Emission Rate. I b k  

coacdatration. ppmvd 
Emission Rate. Ibhr 

ACetOW 

2 - w  

12.0 
0.6 

0.6 
0.1 * 

0.6 * 
0.1 * 

11.7 
0.6 

0.6 * 
0.1 * 

0.6 
0.1 * 

I 
I 

' 1  
' I  
I 
I 

I 
0.1 * 0.1 I 

lls 0.6 I 

0.6 * 0.6 

0.6 * 
0.1 * 

10.7 
0.6 

&tratim. oomvd 0.6 * 0.6 * 0.6 * 0.6 * I 
Emission Rate: 'lhu 0.1 * 0.1 0.1 * 0.1 * I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
e 
1 
I 
I 

EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Sourn: Bleacb Plant 1 Scrubber Outlet' FIN: P-3 

TI-BPSOI Dnte: 7110192 E P N  11-1 CIN: 134&135n sourcscode: 

Run 1 Run 2 Run 3 Average 

Dimctbyl Sullldc 

Z-BUtawne 

Cooceotration, ppmvd 
Emission Rote, I b k  

hmtration, ppmvd 
Emission Rate, I b k  

Concatratioo, ppmvd 
Emisaim Rots, I b k  

Cooccatmtion. ppmvd 
Emission Rots, I b k  

Concatration, ppmvd 
Emission Rote, I b k  

Conceatration. ppmvd 
Emission Rste, I b k  

Concatration, ppmvd 
Emission Rote, I b k  

Concatntion, ppmvd 
Emission Rots. I b k  

Coocmtration, ppmvd 
Emission Me., I b k  

coacezltration, ppmvd 
Emission Rote, l b k  

Concmtration, ppmvd 
Emission Rote. l b k  

hmtration, ppmvd 
Emission Rots. l b k  

Coocmtration. ppmvd 
Emission Rots. I b k  

Concatmtion. ppmvd 
Emission Rots. l b k  

Coocentration. mmvd 

CblomtOnn 

Benarn 

Dimethyl dkume 

TdUen 

Ethyl benaeae 

m-, P X Y ~  

0-Xylene 

CUllleOe 

IlphP-Hrrae 

bets-Pinme 

3-cprrac 

T e r p a e s W e f d  

0.6 * 
0.1 * 

36.5 
7.0 

0.6 * 
0.1 * 

1.1 * 
0.3 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 * 
0.1 * 

31.9 
6.1 

0.6 * 
0.1 * 

1.1 * 
0.3 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 

0.6 * 
0.1 * 

38.1 
1.3 

0.6 * 
0.1 * 

1.1 * 
0.3 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 * 
0.1 * 

35.5 
6.8 

0.6 * 
0.1 * 

1.1 * 
0.3 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
Emission Rote, i b k  0.1 * 0.1 * 0.1 0.1 * 

h g c 7 o f  16 ElBFSOl.XIS 9/16/03 
7 . 1  - 5 

Om or ma0 vlluoi were ksa th.n h e  detection limit. 



EMISSION TEST RESULTS - VOC I 

I 

FIN: P-3 
sourcs cods: TI-BPSOl Date: 7/10192 EPN 11-1 CIN: 134&1350 
Mill: TEMPLE-INLAND (Evadnle) Source: Bleach Plant 1 Scrubber Outlet 

R u n  1 R u n  2 R u n  3 Average 

Conmtratim. ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rate. Ibhr 0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 48.7 44.5 49.7 47.6 
KwwaSsSCarbon 

U ~ s S C P r b o a  

Sum M18 IU Carbon, I b h  0.9 0.9 1 .o 0.9 
Concentntim, ppmvd 0.0 0.0 0.0 

I 
Unlomm Cmpoun& % of Total 0.0% 0.0% 0.0% .O.O% 

Method ZSA Data 
Total Hydrocsrbora 

coacentntion. ppmvd IIS C 45.7 44.6 36.6 42.3 
Emission Rate. lbhr IIS C 0.9 0.9 0.7 0.8 1 

COMMENTS : 

Total hydrourbonr for day I .  runl. waa not obtained due to 
wmpuier fdurc. 

I 
I 
' I  
I 
I 
I 
I 
I 
I 
I 
I 
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Section 7.2 Emission Test Results - Miscellaneous 
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EMISSION TEST RESULTS - MISCELLANEOUS 
Mill: TEMPLE-INLAND (Evadale) Source: Bleach Plant I Scrubber Outlet FIN: P-3 
source Code: TI-BPSOI Date: 7/9/92 EPN: 11-1 CIN: 134a&135a 

~ 

Run I Run 2 . Run3 Average 

CALCULATED RESULTS 
Beginniny Time 1122 
Flow Data 

Stack Temperature, "F 123 123 
Moisture Content, 96 12.5 12.5 
Oxygen Concentration, 96 20.8 20.8 
Carbon Dioxide Concentration. 96 0.0 0.0 
Volumetric Flow Rate. x10'3 ACFM 11.8 11.8 
Volumetric Flow Rate. x10-3 DSCFM 9.4 9.4 

Process Operating Conditions 
Production Rate, ADT pulplhr 

Miscellaneous Parameten 
Chloroform (Adsorption Tube) 

Concentration. ppmvd 39.0 39.0 
Emission Rate, Iblhr 6.8 6.8 

On0 01 mom vdu& were l e u  rhan the detection limit. 7.2 - 1 Pap01 o f 8  o1BPsoI.xLs V/IJ/P2 



EMISSION TEST RESULTS - MISCELLANEOUS I 

CALCULATED RESULTS I 
I 

20.8 I 
I 
I 

CIN: 134&135a :I 
M ~ I :  TEMPLE-INLAND (Evadale) Source: Bleach Plant I Scrubber Outlet FIN: 
Source Code: TI-BPS01 Date: 7/10/92 EPN: 11-1 

Run 1 Run 2 Run 3 Avenge 

Beginning Time 82 I 
Flow Data 

Stack Temperature, "F 123 123 
Moisture Content. % 12.5 12.5 
Oxygen Concentrarion. 96 20.8 
Carbon Dioxide Concentration, % 0.0 0.0 
Volumetnc Flow Rate. x10-3 ACFM 13.0 13.0 
Volumetnc Flow Rate. ~ 1 0 . 3  DSCFM 

Process Operating Conditions 
Production Rate. ADT pulp/hr 

Miscellaneous Parameters 
Chlorofom (Adtorption Tube) 

10.3 

Concentration. ppmvd 35.7 35.7 
Ermssion Rate. I b k  6.8 6.8 '1 

n 

One or more v d w a  were IC- lhan the detection limit. 7.2 -2  

I 
I 
I' 
I 

I 
I 
I 

I hgc 4 of8 0tBPSOI.XLs 9115/Q? 
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Section 7.3 Quality Control Results 
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QUALXTY CONTROL DATA 

The quality control results summarized on the following pages were collected before. 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample Iine loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur  compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatiie organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv M25A 

Calibration was performed using certified propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A u y  was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two meawed concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nieogen blank. 

Volatile Ornanic ComDounds bv M18 

The calibration curve was verifii by analyzing a check standard containing a number of 
compounds. The pemnt recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was paformed by i n d u c i n g  methanol in air frotn a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonsaate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the c w e .  

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations IS 
presented as the percent recovery. 

7.3 - 1 
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I 2. PROPANE LINE RECOVERY 

'DATE 7/9/92 , D A T E  7147i92 

I 
I 

, INST LINE .%REC . INST LINE I % R E C  
BEFO-E * 17 1 7 '  1 OO%* 97 96 q40,- 

AFTER ' 16 17: 73Eo/o' 7C 12, 1200'. 

3. LINE PLANK 
'I 

I 
1 

7.3 -2 
. 
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3. METHANOL LINE RECOVERY 

BEFORE RUN I 116.04i 116.02 1 OO%i 1 05 588 64.77 61 Yo 
: T t l E o f i ;  1 

A F f E R .  RUN :I 116 734 9 - 3  q? OF?&j 104 22(? a5 cc 9 7 -/- 

. 
7 . 3  - 3 
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SECTION 8 

BLEACH PLANT 2 SCRUBBER OUTLET 

(TI-BPS02) 

Section 8.1 Emission Test Results - VOC 

Section 8.2 Emission Test Results - Miscellaneous 

Section 8.3 Quality Control Results 
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SECTION 8 
BLEACH PLANT 2 SCRUBBER OUTLET 

(TI-BPSO2) 

The No. 2 Scrubber Outlet was tested on two different days for volatile organic compounds 
by Methods 25A and 18. Chloroform was also analyzed using adsorption ~ b e s .  

Total Hvdroearbona (Mu A) 

Figures 8.1 and 8.2 present the THC trends for the test periods on 7/10/92 and 7/11/92. 
Results in the 30 ppm range were consistent over both testing periods. 

Volatile Ornanic Communds (M18) 

Table 8.1 summarires the results for the Method 18 target compounds, and Section 8.1 is 
a tabulation of the data The volumetric flow was measured during sampling using a pitot 
tube. Methanol, acetone and chloroform were the only compounds of any significance present 
in the source. Run 1 of 7/10/92 contained interference and was not included. 

Miscellaneous Parameters 

Table 8.2 summarizes the rrsults of testing for chloroform. Section 8.2 tabulates the results 
for each compound. Results for chloroform adsorption tube analysis were in the range of 2-3 
I b h .  This was consistent with M18 chloroform values of 3 4  l b h .  

-VOC Oualitv Control Results 

The VOC quality control data ate tabulated in Section 8.3. An explanation of the data is 
included in the section. Quality control results for other parameters arc included with the data 
summary in the section referenced. 

Process D e s c r i ~ t h  an d h r a t i n n  Conditions 

Process -on and operating data an included in Appendix C for all thrce bleach 
plants. 

\ 

I 8 - 1  
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TABLE 8.1 SUMMARY OF VOC RESULTS 

Miu: TeMpLeI"D(B"bdak) soura: Bleach Plaat 2 Saubbcr Outlet 
SOUKC Code: TI-BPSOZ Test Dates: 7/10/92 7/11/92 
FlN: P-3 CIN: 134b& 135b EPN 11-2 

Ydluacble Flow Data 

Proceaa opmtiq conditlm 
Roduaim Rate. AM P d p h  

Uethod 16 Data, Ibk 
Hydmgen sultlde 
M e W  ~ l f l p ~ ~  
Dimethyl sulfide 
carboa dlsu8ide 
Dimethyl disulfMe 

Memawl 0.2 
EmaDol 0.1 
Acetoac 0. I 
2-RopMol ND ND ND 0.1 
Z-Bulawoe 0.1 
~ o m f o n n  0.4 
Be- 0.1 
Bnrmodichlommethane ND ND ND 0.5 
T o l m  ND ND ND 0.1 
Ethyl tenaae ND ND ND 0.2 
m-, pXykn ND ND ND 0.2 
o-Xykm ND ND ND 0.2 

. alph.-woar ND ND ND 0.2 

uethod 18 Data, I b h  

cumen ND ND ND 0.2 

bctr-Phrac ND ND ND 0.2 
3 - w  ND ND ND 0.2 

T-(u-) ND ND ND 0.2 

PCYmeE ND ND ND 0.2 

h o w m  Bs c, lwhr 1.8. 0. I 
Hcthod 16 Flu Method 18 Dat~  

UaLaown, BS C IbAu ND ND ND 0.1 
Sum of Compounds m C. IbAu 1.1 23 1.s 0 1  

-Not D*ecad 
DGDeteaim Limit 

8 - 4  
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TABLE 8.2 SUMMARY OF MISCELLANEOUS RESULTS 

MIII:TEMpLB-I"D 
So~ra C&: TI-BPS02 
FIN: P-3 EPN: 11-2 

Soura: Blucb PI- 2 Scrubber Outlet 
Test Dates: 7/10/92. 7/11/92 
CIN: 134b 8 13Sb 

11 Emission Rate. lblhr II 

ND = No( Detected 
DL = Detectim Limit 
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Section 8.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadde) Source: Bleach Plant 2 Scrubber Outlet FIN: P-3 
source COQ: TI-BPSOZ Date: 7/10/92 EPN: 11-2 CIN: 134b&135b 

Run 2 Run 3 Average 

CALCULATED RESULTS 
Beghing Time 1523 1623 1723 
Flow Data 

Stack Temperature, 'F 
Moisture Conteat. 96 
Oxygea Coaceotration. 96 
cprboa Dioxide Gmmtration, 96 
Volumetric Flow Rots, x10-3 ACFM 

129 
14.8 
20.8 
0.0 

20.6 

129 
14.8 
20.8 
0.0 

20.6 
VolumsCric Flow Rots, x10'3 DSCFM 15.7 15.7 

Process Operating Conditions 
Production Rots. ADT p u l p k  . .  

Metbod 16 Data 
Hy-m sulfide 

 bati ion, ppmvd 
Emission Rate. I b h  

Coaceotntion, ppmvd 
Emission Rate, l b h  

Coaceotration. ppmvd 
Emission Rate. I b k  

Cmxemtration. ppmvd 
Emission Rate. Ibhr 

Concatration, ppmvd 
Emission Rate, I b h  

Methyl wIc.p1pII 

Dimdlyl sullide 

Cnrbon disulme 

D i u d l y l  disulfide 

Method IS Data 
Methpad 

coacslltration, ppmvd 
Emission Rste, l b h  

Coacmtration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concmtntioa. ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 

Methyl mercspen 

E i b d  

A d O I l t  

2-Ropand 

25.0 
2.0 

25.9 25.5 
2.0 2.0 

0.6 0.6 * 0.6 
0.1 * 0.1 * 0.1 .-, 

28.5 19.1 23.8 
4.0 2.7 3.4 

0.6 * 0.6 0.6 
Emission ~ o t e ,  i b k  0.1 * 0.1 * 0.1 * 

8 . 1  - 1 
Om o( mrwo v h  VOR IOU th.n the dclcction limil. R p c  2 of 16 ElBPS02.XL.S 9117!Q? 



EMISSION TEST RESULTS - VOC 
Mill: T E M P L E - I ” D  evadole) %UM: B l e d  Plant 2 .%rubber Outle4 FIN: P-3 

1 
I 
I 

S o U M  code: TI-BPSOZ Date: 7110192 EPN 11-2 CIN: 134M135b 

Run 1 Run 2 Run 3 Avenge 

Dimethyl S u l f l d c  
concentration. ppmvd 
Emission Rate, I b h  

C-tratioa, ppmvd 
Emission Rate, I b h  

Concmtration, ppmvd 
Emission Rata. l b 5  

2-Bu- 

ChlordOrm 

Baame 
~oncmtratim. ppmvd 
Emission Rate. l b h  

& o m o d i e h l O n m e t h p n  
Concmtratioa, ppmvd 
Emission Rate. l b 5  

Concatration. ppmvd 
Emission Rate, I b h  

Coaceatratioa. ppmvd 
Emission Rata. l b h  

cwcclltration, ppmvd 
Emission Rate, I b h  

Concatratioa, ppmvd 
Emission Rate, l b h  

Cooceatratioa, ppmvd 
Emissioa Rata. Ibihr 

Cwcmbatioa. ppmvd 
Emission Rate, l b h  

Dimethyl disullidc 

TdUeae 

Ethyl barmv 

m-. P X Y ~  

0-xylen 

C- 

alphe-pinna 
CwcmtntiOa. ppwd 
Emissioa Ratm, I b h  

CoOcmtntiOa. ppllnvd 
Emissioa I b 5  

conceatntioa, ppmvd 
E d o a  Rata, l b h  

beh-piaenc 

3cprras 

TerponsWmpcdfiod) 

0.6 * 
0.1 * 

10.1 
2.9 

0.6 * 
0.1 * 

1.2 
0.5 * 

0.6 * 
0.1 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2.* 

0.6 * 
0.2 

0.6 * 
0.2 * 

0.6 * 
0.2 * 
0.6 * 
0.2 * 

0.6 
0.1 

10.3 
3.0 

0.6 * 
0.1 * 

1.2 * 
0.5 * 

0.6 * 
0.1 * 

0.6 * 
0.2 * 

0.6 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 

0.6 P 
10.2 
3.0 

0.6 * 
0.1 * 

1.2 * 1 
0.5 * 

0.6 * 
0.1 * 

0.6 I 
0.2 * 

06’ 1 
0 2  

0 6 *  1 
0 2  * 

06’ 
0 2  * 

06. I 
0 2  * 

06’ 1 
0 2  

06‘ I 
02’ ‘ 

0.2 
CoOcmtntid, ppmvd 0.6 * 
Emissioa Rata, I b 5  0.2 * 0.2 * 



EMISSION TEST RESULTS - VOC 
Mill: T E M P L E - l ” D  (Evedale) Source: Bleach PlMt 2 Scrubber Outlet FIN: P-3 
sounacode: TI-BPSOZ Dace: 7110192 EPN: 11-2 CIN: 13W135b 

Run I Run 2 Run 3 Avetage 

0.6 * 0.6 * 0.6 
0.2 * 0.2 * 0.2 

73.6 60.0 66.8 

0.0 0.0 0.0 
2.2 1.8 2.0 

Unknown Crmpounds % OlTotal 0.0% 0.0% 0.0% 

Method S A  Data 
Total EydrocPrboas 

Cmceatdm, ppmvd M C 31.7 32.9 34.0 32.9 
Emission W, lblhr M C 0.9 1 .o 1 .o 1.0 

-2 

8.1 - 3 Pagelof I6 EIBPSOZ.XLS 9/17/92 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: Bleach Plant 2 Scrubber Outlet FIN: P-3 

R 
' I  

CALCULATED RESULTS I 

S O U M  cods: TI-BPSOZ Date: 7/11/92 EPN 11-2 CIN: 134b&135b 

Run 1 Run 2 Run 3 Average 

BeRinnim Tiw 84 I 94 1 lo41 
Flow DBte 

Stack Temperature, "F 
Moishlrs Conht, % 

csrboa Dioxide Cameatration, 7% 
Volumccric Flow Rate, ~ 1 0 . 3  ACFM 
Volumetric Flow Rate. x10-3 DSCFM 

Oxygm concmtntim, % 

profess Operating Cooditioas 

Method 16 Data 
Production Rata. ADT p u l p h  

Hydrogmsulcide 
Coaceatmtion, ppmvd 
Emission Rate. l b h  

Cwcmtntioa, ppmvd 
Emission Rate. I b h  

Conrentration, ppmvd 
Emission Rata, l b k  

Conrentntim. ppmvd 
Emissioa Rate. I b k  

Conccatmtioa, ppmvd 
Emission Rata. l b h  

Metbyl mercaptan 

Dimdlyl d l l k  

cprbw disulZide 

Dimethyl disulfide 

Method 18 Data 
Mcthpad 

Cameatmtioa. ppmvd 
Emission Rnte. l b k  

Coacecrtmtim. ppmvd 
Emission Rate, I b h  

Mew mOrCPPCPI) 

EtbPaol 
cooceatntion. ppwd 
Emission Rata. lblhr 

Coacsatntion, ppmvd 
Emission Rnte. I b k  

2 - w  

129 
14.7 
20.8 
0.0 

22.0 
16.8 

28. I 
2.4 

29.3 
2.5 

31.5 
2.6 

. 
1.5 1.4 1.6 
0.2 0.2 0.2 

0.6 0.6 * 0.5 * 
0.1 * 0.1 0.1 

129 
14.7 

20.8 0.0 R 
16.8 I 
'I 
11 
1 
I 
s 
I 

29.7 2.5 4: 
8 

0.2 I 

22.0 

0.6 0.5 * 0.6 * 
0.6 * 0.1 * 0.1 * 0.1 *,( 

Cwcmtration, ppmvd 
Emissioa Rate. l b k  0.1 * 



EMISSION TEST RESULTS - VOC 
Mill: T E M P L E - I " D  (Evedple) Source: Bleach PhIIt 2 Scrubber Outlst Fw:  P-3 
souMcocb: TI-BPS02 Date: 7111192 EPN: 11-2 CM: 134b&135b 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Coaceotntion. ppmvd 
Emission Rata. Iblhr 

Gmxutration, ppmvd 
Emission Rata, I b k  

Cwosatntioa, ppmvd 
Emission Rata. I b k  

Cwosatntion, ppmvd 
Emimioo Rata, IbAu 

Cwosatntion. ppmvd 
Emission Rata, I b k  

Concmtruion, ppmvd 
Emission M e .  I b k  

Cwosatntion, ppmvd 
Emission Rata, I b k  

Coacentratiw, ppmvd 
Emission Rata, I b k  

Cwcmtratioa, ppmvd 
Emission Rate, I b k  

Cooceatration, ppmvd 
Emission Rata, I b k  - 

Cmcmtration. ppmvd 
Emissioo Rate, l b k  

Coacentration, ppmvd 
Emission Rata. I b k  

Chcmtntion, ppmvd 
Emission Rate. lblhr 

Cwosatntion, ppmvd 
Emission Rata. l b k  

Coaceotration. ppmvd 

2-But.aonc 

Cblordorm 

Bemrae 

DimCdllyl disulme 

Tduec  

Ethyl beamme 

m-, P X Y ~  

0-xylene 

Clnaav 

dpbn-PhE 

W-PhE 

3-cprrac 

Ter~e=(Ullspcdfied) 

0.6 * 
0.1 * 

11.1 
3.5 

0.6 * 
0.1 

1.2 
03 * 

0.6 * 
0.1 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 

0.6 
0.1 * 

12.0 
3.7 

0.6 
0.1 * 

1.2 * 
0.5 * 

0.6 * 
0.1 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 
0.2 * 

0.6 * 
0.2 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 

0.5 * 
0.1 * 

13.7 
4.3 

0.5 * 
0.1 * 

1.2 * 
0.5 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 

- 
0.6 
0.1 

12.3 
3.8 

0.6 * 
0.1 * 

1.2 
0.5 * 

0.6 * 
0.1 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
0.2 * 

0.6 * 
Emission Rata. lblhr 0.2 * 0.2 * 0.2 * 0.2 * 

Om01 umn v h  wcm bu Ih.n thbs detection limit. 
8.1 - 5 h p e  1 of I 6  EIBKSOZ.XLS 9116192 



EMISSION TEST RESULTS - VOC 1 
4 

P-CYm- I 
o'2 I 

Cotnxamtioa. ppmvd 0.0 0.0 0.0 0.0 I 
O'O% t 

C I N  134U135b 
Md: TEMPLE-- @ ' d e )  Source: Bleach Plant 2 krubber Outlet F N  
source cab: TI-BPS02 Date: 7/11/92 E P N  11-2 - 

Run 1 Run 2 Run 3 Avenge 

Cc~oceatdon. p p m d  0.6 * 0.6 0.5 0.6 * 
Emission Rata, I b k  0.2 * 0.2 * 0.2 * 

&OwaSMCdKUl 

Cooceatratim. ppmvd 35.9 36.3 38.2 36.8 
U ~ M C P r b w  

slim M18 M cprboa, I b h  1.1 1.1 1.2 1.2 
Unhynm Corn- 'k of Total 0.0% 0.0% 0.0% 

Method 25A Data 
Total Hydroesrbola 

& d o n .  ppmvd M C 
Emissioa Rata. I b k  p8 C 

C 

I Papollof16 EIBPS02.XLS 9/16/02 

- 



Section 8.2 Emission Test Results - Miscellaneous 
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EMISSION TEST RESULTS - MISCELLANEOUS 
Mill: TEMPLE-INLAND (Evahle) Source: Bleach Plant 2 Scrubber Outlrt FIN: P-3 
Source Code: TI-BPS02 Date: 7/10/92 EPN: 11-2 CIN: 134b&135b 

Run I Run2 . Run 3 Average 

CALCULATED RESULTS 
Beginning,Time 1550 
Flow Data 

Stack Temperature, 'F I29 129 
Moisture Content. 'lo 14.8 14.8 
Oxygen Concentration, 5% 20.8 20.8 
Carbon Dioxide Concentration. % 0.0 0.0 
Volumetric Flow Rate. x10-3 ACFM 20.6 . 20.6 
Volumetric Flow Rate. x10-3 DSCFM 15.7 15.7 

Production Rats, ADT pulplhr 
Process Operating Conditions . 

Miscellaneous Parameters 
Chloroform (Adsorption Tube) 

Concentration. ppmvd 
Emission Rate. IWhr 

6.8 
2.0 

6.8 
2.0 

One or inare vnlues were less than the dutrciian limit. 8.2 - 1 Pagc2of8 @IBPS02.XLE 9/15,"? 



EMISSION TEST RESULTS - MISCELLANEOUS 
Mill: TEMPLE-INLAND (Evadale) Source: Bleach Plant 2 Scrubber Outlet ' FIN: P-3 
Source Code: TI-BPS02 Date: 7/11/92 EPN: 11-2 CIN: 134W135b I 
- CALCULATED RESULTS I 

1 
20.8 0.0 1, 

t 
'I 

Run I Run 2 Run 3 Average 

Beginning Time 90 I 
Flow Data 

Stack Temperdture, "F 129 129 
Moisture Content. % 14.7 14.7 
Oxygen Concentration. % 20.8 
Carbon Dioxide Concentration. % 0.0 
Volumetric Flow Rate, x10-3 ACFM 22.0 22.0 
Volumetric Flow Rate. x10-3 DSCFM 16.8 

Procw Operating Conditions 

Miscellaneous Parameters 
Production Rate,' ADT pulp/hr 

Chloroform (Adsorption Tube) 
Conccntration. ppmvd 9.7 9.7 
Emission Rate. Ib/hr 3.0 3.0 1 
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Section 8.3 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summahzed on the following pages were collected before, 
during and after the VOC testing on the source, The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A. and speciated volatile organic compounds by EF'A 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrmrbon (THC) bv MZSA 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen b m  a Tcdlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled eom the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic ComDounds bv M18 

The calibration c w  e was verifiid by analyzing a chcck standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
rip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration c w e  was prepared from three standards generated from gravimehcally 
certified permeation devices. 'Ihe concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the c w e .  

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two meamred concentrations is 
presented as the percent recovery. 

8 . 3  - 1 
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THEOR DATE 7/10/92 DATE 
ppm ppm %REC ppm XREC 

0 2 0 
90 05 94% 07 97% 
360 381 100% 384 101 Yo 

loo% 747 748 1 00% 744 

I 

1, 

1 
I 

QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL TEMPLE-INLAND SOURCE TI-BPS02 

BEFORE 
AFTER 

I 1. CALIBRATION 

1 DATE 711 OlEn DATE 7/11/92 
INST LINE XREC INST LINE %REC 

a7 9 e 9 9 H  12 13 108% 
12 13 108Ve 1 8  1 8  

8 . 3  - 2 
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BEFORE RUN 
AFTER RUN 

QUAL- WNTROL SUMMARY 
METHOD 18 

MILL TEMPLE-INLAND SOURCE TI-BPS02 

THEOR 
29.9 31.29 105% 29.9 30.84 102% 
29.9 30.64 102% 5.03 5.35 1 06% 

1. CHECK STANDARD 

BEFORE RUN 
AFfER RUN 

ANALVE ITHEOR IDATE 7/10/921THEOR IDATE 7/11 /92 

othanol 10.501 4.42 42361 10.501 0.00 0% 
IPP m I PP m KREC Ipp m IPP m KREC 

THEOR 
1 19.70 1 15.29 96% 107.85 
107.65 110.63 103% 108.40 

acQtonr 
isopropanol 
bonune 
bromodichloromothmo 
tolurnr 
ethyl bonzonr 
m-ylrnr 
o-xylrnr 
cumrnr 
alpha-plnonr 
bots-pinrnr 
3 -ur rnr  
pcymrno 

8.40 
8.05 
8.90 
7.58 
5.80 
5.03 
5.03 
5.05 
4.43 
3.87 
3.89 
3.89 
3.85 

8.25 
7.77 

48.84 
8.20 
5.91 
5.1 3 
5.1 5 
5.09 
4.59 
3.95 
3.94 
3.99 
3.89 

98% 
98% 

708% 
82% 

102% 
102% 
102% 
101% 
109% 
1 02% 
101% 
103% 
98% 

8.40 

8.m 
8.05 

7.58 
5.80 
5.03 
5.03 
5.05 
4.43 
3.87 
3.89 
3.89 
3.95 

3.72 
4.80 

41.89 
8.55 
e.- 
5.09 
5.1 2 

I 4.95 
4.51 
4.00 j 3.71 
3.98 
8.09 

44% 
SO,% 

607W 
1 1 3% 
103% 
101 Yo 
102% 
98% 

102% 

95% 
1 02% 

103% 

154% 

2. PROPANE RESPONSE 

I 

0 . 3  - 3 
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SECTION 9 

BLEACH PLANT 3 SCRUBBER OUTLET 

(TI-BPS03) 

Section 9.1 Emission Test Results - VOC 

Section 9.2 Emission Test Results - Miscellaneous 

Section 9.3 Quality Control Results 
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SECTION 9 
BLEACH PLANT 3 SCRUBBER OUTLET 

(TI-BPSO3) 

The No. 3 Scrubber Outlet was tested on three different days for volatile organic 
compounds by Methods 25A and 18. Chloroform was also analyzed using adsorption tubes. 
On Day 2 of testing, the process went down aftcr one hour of testing, therefore, a third day 
of testing was performed. 

Total Hodrocarbow (MtSA1 

Figures 9.1.9.2 and 9.3 present the THC mnds for the test periods on 7/9/92, 711 3/92 and 
7/14/92. Total hydrocarbons were lower by a factor of two on 7/13/92 compared to 7/9/92. 
On 7/14/92, conditions were more stable but still lower than on 7/9/92 (145 ppm compared to 
225 ppm). 

Volatile Ornank Comwunds (Ml8) 

Table 9.1 summarizes the results for the Method 18 target compounds, and Section 9.1 is 
a tabulation of the data The volumetric flow was measured during sampling using a pitot 
tube. Methanol levels were consistent at approximately r' lb/hr for all three days. Chloroform 
was the only other component of significance and was lower on the second and third days of 
testing. Emission rates were 22, 8, and 14 lb/hr for the three days. 

Miscellaneous Parametera 

Table 9.2 summarizes the results of testing for chloroform. Section 9.2 tabulates the results 
for each compound. chloroform adsorption tube analysis results were comparable to M18 
results for 7/9/92 and 7/10192, but differed by a factor of three on 1/14/92. 

VOC Oualitv Control R e d @  

The VOC quality sontml data tabulated in Section 9.3. An explanation of the data is 
included in the section. Quality conaol results for other parameters are included with the data 
summary in the seaion referenced. 

Process DescriDtion and Owratinn Conditions 

Process description and operating data are included in Appendix C for all  three bleach 
plants. 
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TABLE 9.1 SUMMARY OF VOC RESULTS 

m: T E M P L E I " D @ v a d a k )  source: Bleach Plant 3 Scrubber Outkt 
Soure Code: TI-BPSO3 Tm Dates: 7/9/92, 7/13/92. 7/14/92 
mJ: P-3 GIN: 134c & 13% EPN: 11-3 

Stack Temperacmc. OF 

ptoeas opamtiag coaditions 

~ e t h o d  16 mh */hr 
Roduaion Rate, ADT Pulphr 

Hydrogen Jultidc 
Methyl mmaptau 
Dimethyl snltide 
C h *  

Methand 
Ethanol 
Acetone 
2 - R o p a l  
2-Bumaom 
chloroform 
Bearcae 

0.9 1.l 1.0 0.1 
ND ND ND 0 1  
ND. 0.1 
ND ND ND 0. I 
ND ND ND 0.1 ... ~~ ~~ 

. . . . . . . . . 
0.1 

ND ND ND 0.1 
.. ... 

B l W l O d i C h l ~  ND 0. I 
Toluene ND 0. I 
Etbyl benzene ND ND ND 0.1 
m-, pXykne 'ND ND ND 0.1 
o-Xykne ND ND ND 0.1 
Cumcne ND ND ND 0.1 
alphr-plnenc ND ND ND 0.1 
bea-pincac ND ND ND 0.1 
3-- ND 0.1 
T-Wmpbdfied) "D ~ 0.1 
PCymef= ND 0.1 

Knowm BPI C. Ibbr 0. I 
UntnownS m C. Ibbr 0.1 

0. I Sum of Compounds w C. Ibbr 

Method 16 Plu8 Mcthod 18 Data 

. . . . . . . . . . . .  .. - 
-Not Detect4 
DbDctcCtim Limit 
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TABLE 9.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: TEMPLEINLAND 
SOUKX C&: TLBPSO3 
PIN: P-3 EPN: 11-3 

S l x k  Tempratwe. O F  Io8 114 ffl H Volumettic Plow Rate. x IO' DSCFM 3.4 

Emission Rate, l b b  

ND - Not Detected 
DL - Deteaim Limit 
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Seaion 9.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evodple) Source: Bleach Plant 3 Scrubber Outlet FIN: P-3 
sourcs cads: TI-BPSO3 DPle: 1/9/92 EPN 11-3 CIN 134c&135c 

Run 1 Run 2 . Run3 Average 

CALCULATED RESULTS 
Beghing Time 1616 1116 1816 

Flow Data 
Stack Tempsnhrro, "F 114 114 
Moishue Contatt, 5% 9.8 9.8 
Oxygm Coocmtmtion, 96 20.8 20.8 
carboo Dioxide Coaccatration, 96' 0.0 0.0 
Volummic Flow Rate, x10-3 ACFM 5.6 5.6 
Volumstric Flow Rate, x10-3 DSCFM 4.1 4.1 

Process Operating Conditions 
Production Rate. ADT pulplhr 

Method 16 Data 
Hydmgm sulfide 

Conezitration, ppmvd 
Emission Rate, I b k  

Concamtion, ppmvd 
Emission Rate. I b k  

Coaceatmtion, ppmvd 
Emission Rate. I b h  

Conezitration, ppmvd 
Emission Rate, Iblhr 

Conezitration, ppmvd 
Emission Rate, Iblhr 

Methyl mecaptan 

Diwlbyl sulfide 

cnrbm d i r ~ l d e  

Diwlbyl disulfide 

Method 18 Data 
Me(hsnd 

Cwceotration, ppmvd 
Emission Rate, lblhr 

Conezitration, ppmvd 
Emission Rate, I b k  

Concatration. ppmvd 0.6 * 0.6 0.6 * 0.6 * 

Methyl mercaptan 

Ethnml 

Emission Rate, I b k  0.1 * 0.1 * 0.1 * 0.1 * 
Acetone 

Conezitration, ppmvd 0.6 * 0.6 * 0.6 * 0.6 
Emission Rate, I b h  0.1 * 0.1 * 0.1 * 0.1 * 

2-Ropnnol 
Concatration, ppmvd 0.6 * 0.6 * 0.6 * 0.6 
Emission Rate, lblhr 0.1 * 0.1 * 0.1 * 0.1 * 

E13) 

41.8 42.6 31.1 a 40.5 
1.0 1.0 0.9 0.9 

Om OT mo(r vduci W'CIC Icu thm the dctcction limit. 9 .1  - 1 Rge2of 16 EIBPS03.XI.S 9/16/92 



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND ( E v a e )  Source: Bleach Plant 3 Scrubber Cutlet FIN: P-3 
S O U M  code: TI-BPSO3 Date: 1/9/92 EPN: 11-3 CIN: l34c&135c 

I 
I 
I 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, I b h  

Concatration, ppmvd 
Emission Rate, Ibihr 

Cwcentration, ppmvd 
Emission Rate, I b h  

Concatration, ppmvd 
Emission Rate, I b h  

B- 
Concatration, ppmvd 
Emission Rate, I b h  

Cmcmtration. ppmvd 
Emission Rate, l b h  

Concatration. ppmvd 
Emission Rate, l b h  

concecltration. ppmvd 
Emission Rnts, Ib/hr 

Cwcentration, ppmvd 
Emission Rate, Ibihr 

Co-trntion, ppmvd 
Emission Rate, I b k  

Cwcentration. ppmvd 
Emission Rate, I b h  

Coocaotration, ppwd 
Emission Rate. lwbr 

Z-Butnwn 

ChlorOrOnn 

,Benaeae 

Dimethyl digullde 

Toluen 

Ethyl bmmm 

m-. P X Y ~  

0 - X y h  

CIlmec 

alphp-piaeoc 

beta-Fhene 
CQoceatntioe. ppmvd 
Emissioll W e ,  Ibilu 

Cwcentration, ppmvd 
Emission R&, l b h  

34- 

Torpcaerr(UllspriTwd) 

I 
o.l * I 

'z1.8 0.6 * I 
1.4 * I 

0.6 

251.7 

0.2 

I 

0.6 
0.1 * 

253.1 
21.9 

0.6 * 
0.1 

1.3 
0.2 

0.6 * 
0.1 * 

2685 
23.3 

0.6 * 
0.1 * 

1.4 
0.2 

0.6 * 
0.1 * 

233.4 
20.2 

0.6 * 
0.1 * 

1.3 
0.2 

0.6 * I 
0.6 * * I  
0.6 * I 

0.1 * 

0.1 * 

0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * I 
0.1 * 

0.6 * 1 
0.1 * 

0.6 * 1 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * I 
0.1 * 

0.6 * 1 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

Coocaotntid. wmvd 2.3 0.6 0.6 * ...- ~ 

Emission b, lbilu 0.2 0.1 * 0.1 * 0.1 
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EMISSION TEST RESULTS - VOC 
Mill: T E M P L E - I ” D  (Evsdsle) Sowce: Bleach Plant 3 Scrubber Outlet FIN: P-3 
sourcecode: TI-BPS03 Date: 1/9/92 EPN: 11-3 CIN: 134&135c 

Run 1 Ruo 2 Run 3 Average 

Pcpmene 
Coacentratioa, ppmvd 0.6 * 0.6 0.6 * 0.6 * 
Emission Rote, l b b  0.1 * 0.1 * 0.1 * 0.1 * 

KnmwsMCPrbOll 
Cmcu~tratioa, ppmvd 285.4 282.7 245.8 271.3 

UnlmrrmsnScuboa 
Cmcmtntioa, ppmvd 5.9 8.4 3.8 6.0 

S m  M18 n~ Carbon, lbhr 2.5 2.5 2.2 2.4 
Unknown Crmpolmda S of Totnl 2.0% 2.9% 1.5% 2.1% 

Method ZSA Data 
ToW Eydrocsrbons 

Coocslltratim. ppmvd M C 226.2 226.2 226.2 226.2 
Emission Rote. I b b  ps C 2.0 2.0 2.0 2.0 - 

COMMENTS : 

Roauwcnt downon d ~ y  2 during rum2 and3. 

Om a m ~ l o  v d w  w m  ku h a  b e  detection Limit. 9.1 - 3 Page 4 of 16 EIBPS03.Xl.S 9/1biU! 



EMISSION TEST RESULTS - VOC 
Mill: T E M P E - I ” D  @ ’ d e )  Source: Bleach Plant 3 Scrubber Outlet FIN: P-3 

I 
- * I  

CALCULATED RESULTS I 
I 

20.8 I 
I 
I 
I 

7/13/92 EPN 11-3 CIN: 134ck135c 

Run 1 Run 2 Run 3 Average 

sourcecods: TI-BPSO3 Date: 

Beginnine Time 1017 

Flow Data 
Slack Temperature, “F 108 I08 
Moishvs Conteat, R 8.2 8.2 
oxygefl Conceatntroa, R 20. 8 
Gubm Diouds CQIICUI~~~IUI, 96 0.0 0.0 
Volums(ric Flow Rate, x lo^ 3 ACFM 6.6 6.6 
Volumstric Flow Rate, x10’3 DSCFM 

Process Operating Conditions 
Production Rate. ADT pulpmt 

Method 16 Data 
Hydrogen d i r k  

5.6 

ConcmMioa, ppmvd 
.Emssion Rata. lbmt 

Methyl mercaptan 
Conceatntiw, ppmvd 
Emission Rata, Ibmt 

Conceatntioa. ppmvd 
Emission Rata. Ibmt 

Conceatntioa, ppmvd 
Emission Rate. Ibmt 

Concatdoa, ppmvd 
Emission Rata, Ibmt 

Dimdhyl Sulzide 

clubon &dfirk 

Dimethyl digulfidc 

Method 18 Data 
Methnml 

Concatntioa. ppmvd 
Emission Rata, Ibmt 

c w C m ~ , p p m v d  
Emission Rata. lwbr 

Methyl menwau 

EthMd --. ppavd 
Emissicm Rata. l b h  

Coacmtnti~, ppmvd 
Emission Rata, lbmt 

Aatoac‘ 

I-RoPpad 

h 

40.2 
1.1 

0.5 * 
0.1 * 

0.5 
0.1 * 

I 
I 
I 
I 

40.2 1.1 I 
I 

0.1 OS I 
0.1 OS * I 

Cooceatmtion, ppmvd 0.5 * 
Emission Rata, Ibmt 0.1 * 

I h p 6  of 16 ElBPSO3.XLS 9/16/92 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-KNLAND (Evad.le) Source: Bleach Plant 3 Scrubber OUtleC FIN: P-3 
SourceCodt. TI-BPSO3 Date: 1/13/92 EPN: 11-3 CIN: 134&135c 

Run 1 Run 2 Run 3 Average 

Dimdlyl S ~ l &  
Ccncentration. ppmvd 
Emission Rate. lblhr 

Concmtntion, ppmvd 0.5 0.5 * 
2-ButPlwm 

Emission Rate, I b h  0.1 * 0.1 * 
CblororOrm 

Conceatration, ppmvd 15.3 15.3 
Emission Rate, Iblhr 1.9 1.9 

Conceatration. ppmvd 0.5 0.5 
Emission Rata, lblhr 0.1 0.1 * 

1.1 1 . 1  * 
0.2 

Gmcetration, ppmvd 
Emission Rate. lblhr 0.2 * 

conoeOtratioo. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate, lblhr 0.1 * 0.1 * 

Conceatration, ppmvd 0.5 * 0.5 * 
Emission Rate, lblhr 0.1 0.1 * 

Bcnaenc 

Dimethyl dipulfi& 

Td- 

Ethyl benaeae 

m-, p-Xylem 
Cooceotration. ppmvd 0.5 * 0.5 * 
Emission Rate, lblhr 0.1 * 0.1 * 

Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate, I b h  0.1 * 0.1 * 

Concantration. ppmvd 0.5 * 0.5 
Emission Rate, I b h  0.1 * 0.1 * 

Ccncentration, ppmvd 0.5 * 0.5 * 
Emission Rate, Ibihr 0.1 0.1 * 

conceatration. p d  0.5 * 0.5 * 
Emission Rate. lblhr 0.1 * 0.1 * 

*xylene 

CUUl€lE 

IdphS-KlleIK 

betn-pinenc 

3-cprrae 
cwfmtration. ppmvd 0.5 * 0.5 * 
Emission Rate. Iblhr 0.1 * 0.1 * 

Coocartration, ppmvd 0.5 * 0.5 * 
Emission Rate, I b h  0.1 * 0.1 * 

TerpermW~qm5f-d 

Oac a mo(. v d w  we= ku U m  the dstcetion limit. 9 .1  - 5 Rpe 7 of I6 EIBPS03.XLS '?ilb:v! 



EMISSION TEST RESULTS - VOC I 

P-cplea I 
* P 

CIN: 134&13Sc 
Mill: TEMPLE-INLAND (Evadple) Source: Bleach Plant 3 Scrubber Outla FIN: 
S o U M  COQ. TI-BPS03 Date: 7/13/92 EPN: 11-3 

Run 1 Run 2 Run 3 Average 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate., I b 5  0.1 

KnoWnrluCnrboa 
Coaccotratiw, ppmvd 99.8 99.8 

U ~ l u c p r b o a  
Cwcmultioo, ppmvd 4.8 

S u n  M18 =Carbon, I b k  1 . 1  I I  _. ~ 

Unknown Compounds 8 of Total 4.6% 4.6% 
Method ZSA Data 

Emission Rate., I b h  as C 1.2 

COMMENTS : 

Roccu waudomon day 2 during m a  2 and 3. 
I 

I 

I 
I 
I 
I 
I 
I 
f Pap 8 of 16 ElBPS03.XLS 9/16/92 
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EMISSION TEST RESULTS - VOC 
Mill: T E M P L E - I " D  (Evadae) Source: Bleach PlMt 3 Scrubber Outlet FIN: . P-3 
sourcecode: TI-BPSO3 Datc: 1/14/92 EPN: 11-3 CIN: 134c&135c 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
BegiMiq Time 1353 1453 1553 

Stack Tempsnhue, "F I10 110 
Moishus Contat, '16 8.7 8.7 
oxygen conmntntion, 46 20.8 20.8 
Carbon Dioxids Concatration. '16 0.0 0.0 
Volurmlric Flow Rote, x10-3 ACFM 6.1 6.1 
Volurmlric Flow Rate. x10'3 DSCFM 5.1 5.1 

pFocess Owratinn Conditions 
RoductiA Rote, k T  p u l p k  

Hydmgm MI& 
Method 16 Data 

Concmtnticm, ppmvd 
Emission Rote. I b k  

Cmcmtntion. ppmvd 
Emission Rata, I b k  

Conccatntion. ppmvd 

MdYl mereaptnn 

Dimc(bglsuwi& 

Emission Rote, I b k  

Cmceatntion. ppmvd 
Emission Rote, I b k  

Coauratration, ppmvd 
Emission Rata, I b h  

cnrboa disuukle 

Dinletby1 dislllfkk 

Method 18 Data 
Metbpool 

cwccOtration, ppmvd 
Emission Rate, I b k  

Ccmcentraticm. ppmvd 
Emission Rata. I b k  

M ~ Y I  maepptpn 

EtbPnol 
Cooceatration. ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rote, I b h  0.1 * 0.1 * 0.1 * 

A- 
Concatntion, ppmvd 0.5 * 0.5 0.4 
Emission Rote, I b k  0.1 * 0.1 * 0.1 * 

Concabation, ppmvd 0.5 0.5 * 0.5 * 
Emission Rate. l b k  0.1 0.1 * 0.1 * 

2 - W  

40.3 49.4 44.9' 
1 .o 1.3 1.1 

Om or m v b s  w e n  kr &an tho detection limil. 9.1 - 7 Page 1Oof I6 EIBK03.XLF 9/16/92 



EMISSION TEST RESULTS - VOC I 

I 
CIN: 134c&135c 

~ 4 :  TEMPLE-INLAND (Evadnle) Source: Bleach Plant 3 Scrubber Outlet FIN: 
source code: TI-BPSO3 Date: 7/14/92 EPN 11-3 

Run 1 Run 2 Run 3 Avenge 

&n&yl sultide 
CoocMtration, ppmvd 
Emission Rate. I b h  

Coacentntion, ppmvd 
Emission Rate, l b h  

Concartration, ppmvd 
Emission Rate, I b h  

Concartntion. ppmvd 
Emissicm Rate. Ib/hr 

&omodicblommeulaoe 
Coaceotration, ppmvd 
Emission Rw. I b h  

Concartration, ppmvd 
Emission Rate, I b h  

Concartntion, ppmvd 
Emission Rate, I b h  

CQIICUI~~~~OO, ppmvd 
Emission Rate, I b h  

Concatration. ppmvd 
Emission Rate. I b h  

Conceutraticm, ppmvd 
Emission Rate. I b h  

Concartntion. ppmvd 
Emission Rate. I b h  

2-But.umQ? 

Chlordorm 

BelKem! 

Diwtbyl disulfide 

Toluene 

Ethyl beMpac 

m-, p-Xylem 

0-Xylene 

ClnaeD 

dph-piaenc 
C o n c a r ~ o a .  ppwd 

--. & 

Emi& Rate, IMb, 
W--piara 

Emission Rate. Ib/hr 

Coacmtntion, ppmvd 
Emission Rate, I b h  

3-cimne 

0.5 * 
0.1 * 

140.4 
13.3 

0.5 * 
0.1 * 

1.1 * 
. 0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
.0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

145.9 
13.8 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 
0.5 * 
.O.l * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

I 
* I 

13s I 
I 

o.l * I 
0.5 I 
0.5 *. * I 
0.5 O’l* * I 

0.5 - 
143.2 

0.5 * 

1 . 1  * 

0.1 * 

0.5 * I 
0.5 * I 
0.5 I 
0.5 * I 
0.5 * 1 

0.1 * 

0.1 * 

0.1 * 

0.1 

0.1 

0.5 * 1 
0.1 0.1 * 0.1 * ~. Emission Rate. l b h  

I *One amonv.hpl  were l e p h  the dotoction limit. 9.1 - 8 Rp I 1  of 16 BIBPSO3.XIS 9/16/92 
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EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evodale) Source: Bleach Plant 3 Scrubber butlet FIN: P-3 
sourcs Code: TI-BPSO3 Date: 7/14/92 EPN 11-3 C[N: 134c&135C , 

Run 1 Run 2 Run 3 Average 

PCYmene 
Coocecltmtion, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate, I b k  0.1 0.1 0.1 * 0.1 

Know as Carbon 

Unknomrpascarbon 

Sum M18 as Carbon, I b h  0.1 1.5 1.7 1.1 

Conmtration. ppmvd 12.7 158.3 172.3 114.4 

Concentration, ppmvd 0.5 * 3.3 4.8 2.9 

3.0% ---- 4.1% 2.0% 2.7% 
-I-_- 

Unlolowa Compounds % of Total 

TotalHydroearbom , 

- 
Method U A  Data 

Concsntration, ppmvd as C 153.3 142.4 139.1 144.9 
Emission Rate, Ib/hr as C 1.5 1.4 1.3 1.4 , 

COMMENTS : 

Prvaa8 wcnt down on day 2 during 2 d 3. 

* Om or more values wen leu than the dcwtion limit. 9 . 1  - 9 Rpo 12of 16 EIBPS03.XU 9/5/92 
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EMISSION TEST RESULTS - MISCELLANEOUS 
Mill: TEMPLE-INLAND (Evatlale) Source: Bleach Plant 3 Scrubber Outlet FIN: P-3 
source Code: TI-BPS03 Date: 7/9/92 E PN: 11-3 CIN: 134c&135c 

~~ 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1637 
Flow Data 

Stack Temperature, "F I I4 114 
Moisture Content, 96 9.8 9.8 
Oxygen Concentration. % 20.8 20.8 
Carbon Dioxide Concentration. % 0.0 0.0 
Volumetric Flow Rate, x.10-3 ACFM 5.6 5.6 
Volumetric Flow Rate. x10-3 DSCFM 4.7 4.7 

Process Operating Conditions 

Miscellaneous Parameters 
Production Rate. ADT pulph  

Chloroform (Adsorption Tube) 
Concentration, ppmvd 200.4 200.4 
Emission Rate. Iblhr 17.4 17.4 



EMISSION TEST RESULTS - MISCELLANEOUS 
Mill: TEMPLE-INLAND (Evadale) Source: Bleach Plant 3 Scrubber Outlet FIN: P-3 

1 
I Source Code: TI-BPS03 Date: 7/13/92 EPN: 11-3 CIN: 134c&13Sc 

Run I Run 2 Run 3 Average 
I 

CALCULATED RESULTS i 
Beinning Time I042 
Flow Data 

Stack Temperature. ‘F 
Moisture Content. 96 
Oxygen Concentration. 96 
Carbon Dioxide Concentration, 96 
Volumetric Flow Rate. x10-3 ACFM 

108 
8.2 

20.8 
0.0 
6.6 

I08 I 
8.2 

0.0 1 
6.6 

5.6 I Volumetric Flow Rate. x10-3 DSCFM 5.6 

Process Operating Conditions 
Productian Rate. ADT pulplhr 

Miscellaneous Parameters I 
Chlornfonn (Adsorplion Tube) 

Concentration, ppmvd 106.8 106.8 
Emission Rate. Ib/hr 11.2 11.2 1 

- 
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EMISSION TEST RESULTS - MISCELLANEOUS 
Mill: TEMPLE-INLAND (Evadale) Source: Bleach Plant 3 Scrubber Outlei FIN: P-3 
Source Code: TI-BPS03 Date: 7/14/92 EPN: 11-3 CIN: 134c&135~ 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1517 
Flow Data 

Stack Temprature, OF 110 110 
Moisture Content, 5% 8.7 8.7 
Oxygen Concentration. % 20.8 20.8 
Carbon Dioxide Concentration, % 0.0 0.0 
Volumetric Flow Rate, ~ 1 0 ' 3  ACFM 6. I . 6.1 
Volumetric Flow Rate, x10-3 DSCFM 5 .  I 5 .  I 

Process Operating Conditions 

Miscellaneous Parameters 
Production Rate. ADT pulphr 

Chloroform (Adsorption Tube) 
Concentration. ppmvd 50.0 50.0 
Emission Rate. lbhr  4.7 4.1 
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Section 9.3 Quality Control Results 



QUALITY CONTROL DATA 

I 
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The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EF'A Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data an summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv M25A 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. ?he' percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by i n d u c i n g  propane in nitrogen eom a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic ComDouads bv M18 

The calibration curvc was verified by analyzing a check standard containing a number of 
compounds. . The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds wen verified from the check standard. 

A line studv was performed by i n d u c i n g  methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepand from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent rccovery. 

1LI wwc 11 1992 9.3 - 1 
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BEFORE 
AFTER 

I QUALIM CONTROL SUMMARY 
METHOD 25A 

MILL TEMPLE- IN LAND SOURCE TI-BS03 

1. CALIBRATION 

THEOR [DATE 7/9/92 I DATE 7/14/92 
PPm 'PPm %REC 

e_ 

1 
0 -4 -2 -0 2% 

360 369 369 0 9% 
90 i 89 87 -0 3% 

747 1 742 742 .. -0 5% 

T 
I 

DATE 7/9/92 7/14/92- 

16 17' 106% 17 15 
INST LINE I%REC LINE I 

I 97 961 99% 11 12 

2. PROPANE LINE RECOVERY 
_. 

BEFORE 
AFTER 

DATE 7/9/92 DATE 
INST LINE/ INST LINEI I 

3 2) 67% 0 0 
1 21 200% 0 0 

" I 
- 
3. LINE BLANK 

I 
9.3 - 2 



QUALITY CONTROL SUMMARY 
METHOD 18 

MILL TEM PLE-I N LAND SOURCE TI-BS03 

THEOR 
BEFORE RUN 120 
AFTER RUN 29.9 

1. CHECK STANDARD 

ANALME 

ethanol 
acetone 
isopropanol 
benzene 
bromodichloromethane 
toluene 
ethyl benzene 
m -xylene 
0-xyl e n e 
cumene 
alpha-pinene 
beta- pi nene 
3-carene 
p-cymene 

129.70 108% 29.9 31.23 104% 
32.31 108% 29.9 31.79 106% 

7/9/92 

BEFORE RUN 
A-ER RUN 

2.67 2.78 
2.56 0.00 
2.19 42.05 
2.41 5.97 
1.84 1.76 
1.60 .1.57 
1.60 1.60 
1.61 1.54 
1.41 1.44 
1.23 1.21 
1.24 1.20 
1.24 1.24 
1.26 1.31 

~ 

THEOR 
11 0.21 1 13.65 103% 
11 0.44 109.94 100% 

104% 
0% 

191 8% 
248% 
96% 
98% 

100% 
96% 

102% 
99% 
9 7 % 

100% 
104% 

7/14/92 
X R EC, 

3.34 
2.67 
2.56' 
2.19 
2.41 
1.84 
1.60 
1.60 
1.61 
1.41 
1.23 
1.24 
1.24 
1.26 

3. METHANOL LINE RECOVERY 

124.24 1 17.92 9 5 % 
130.34 129.51 99% 

4. LINE BLANK 

BEFORE RUN GCB4008 GEB4007 
AFTER RUN GDB4OlO GEB4014 
NOTE: Temperature program for  the G.C. did not start at the beginning 

------------- FILE REF ----_-_______ ] 

I 
of tho run The response was goodshowever the retentio times were off 

Printed August 7.1 992 10:42 

9.3 - 3 
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SECTION 10 

LIME KILN MUD WASHER VENT NO. 3 

(TI-LKM W) 

Section 10.1 Emission Test Results - VOC 

Section 10.2 Quality Control Results 

I 
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SECTION 10 
LIME KILN MUD WASHER VENT NO. 3 

(TI-LKMW) 

The, Lime Kiln was tested on two different days for volatile organic Compounds by 
Methods 25A, 16, and 18. 

Total Hydrocarbons (M25A) 

Figures 10.1 and 10.2 present the THC trends for the test periods on 7/20/92 and 7/21/92. 
Total hydrocarbon values ranged from 2-13 ppm with a spike at 50 ppm on 7/20/92 in the first 
hour of testing. 

Volatile Ornanic ComDounds (M16 and Ml8) 

Table 10.1 summarizes the results for the Method 16 and Method 18 target compounds, 
and Section 10.1 is a tabulation of the data. The volumehic flow was measured during 
sampling using a pitot tube. No target compounds were identified atblevels above detection 
limits. 

voc 0 ualitv Co ntrol Results 

The VOC quality control data arc tabulated in Section 10.2. An explanation of the data 
is included in the section. Quality control results for other panuneten are included with the 
data summary in the section referenced. 

Proces8 DescriDtion and Omratinn Conditiom 

Process data have not b a n  provided for this source. 

10- I 
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TABLE 10.1 SUMMARY OF VOC RESULTS 

MUI: TEhPLE-I"D@vad&) souroc: Lime Kiln Mud Wasbcr Vent No 3 
sourcecode: TI-LKMW TutDates: 7/20/92 7/21/92 
;TN: P-9 CIN: NONE EPN 43-Mw 

Staclr Tempmtum. OF 1A7 W ls3 
Volumeuic Flow Rate. XI@ DS(IPM @3 0.3 0.3 

Production Rae. 
h c s s ~ ~ c o n d l c l o a s  

Method 16 Dmt4 I b b  
Hydrogen sul5de ND ND ND 01 
Methyl mercaptan ND ND ND 0. I 
Duaethyl snl8de ND ND ND 0.1 
carbon dirmlfide ND ND ND 0.1 
Dimethyl dkul6de ND ND ND 0 1  

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

ND ND 0.1 
ND ND 0.1 
ND ND 0.1 
ND ND 0.1 
ND ND 0.1 
ND ND 0.1 
ND ND 0.1 
ND ND 0.1 
ND ND 0.1 
ND ND 0.1 
ND ND 0. I 
ND ND 0.1 
ND ND 0.1 
ND ND 0.1 
ND ND 0.1 
ND ND 0.1 
ND ND 0.1 

P-cymem ND ND ND 0.1 
Method 16 Ran Method 18 Data 

Known8 as C, lb/hr 
UnLnOwnr a¶ c, b/hr 
Sum of ComDocllldp ~1 C. I b h  

ND ND ND 0. I 
ND ND ND 0.1 
ND ND ND 0.1 

NIhNM Detected 
DLPDetraicx, Limit 

10 - 4 



Section 10.1 Emission Test Results - VOC 



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evndnle) Source: Lime Kiln Mud Washer kreat No 3 FIN: P-9 
Sourcecode: TI-LKhw D&3: 7120192 EPN: 43-MW CIN: NONE 

~~~ ~ 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beeinning Time 1421 1521 1621 

Stack Temperohm, "F 153 153 
Moishlrs Cantent. % 27.1 27.1 
Oxygen Concentration, % 20.8 20.8 
cprboa Dioxide Coaceahation, % 0.0 0.0 
VolumsCric Flow Rate, ~10.3 ACFM 0.5 0.5 
Volumstric Flow Rate, x10-3 DSCFM 0.3 0.3 

Process Operating Conditions 
produftion Rate, tonslhr 

Hydrogen sulfide 
Method 16 Data 

Concentration, ppmvd 
Emission Rate, I b k  

Conca tdon .  ppmvd 
Emission Rate, I b k  

Concmtration, ppmvd 
Emission Rate, I b k  

Coaceatration, ppmvd 
Emission Rate, lblhr 

Concatration, ppmvd 
Emission Rate, lblhr 

Methyl mercaptan 

Dimethyl sulzide 

Carbon disulfide 

Dimelbyldisullide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, Iblhr 

Cwccntration, ppmvd 
Emission Rate, I b k  

Coaceatdoa, ppmvd 
Emissim Rate, lwhr 

Concatrstion, ppmvd 
Emission Rate, Iblhr 

Methyl mermptan 

Ethaml 

A&lK 

2-Ropand 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

2.7 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 5 
0.1 * 

2.7 * 
0.1 * 

0.7 * 0.7 * 
0.1 0.1 * 

0.7 * 0.7 * 
0.1 * 0.1 * 

&tration, ppmvd 0.7 * 0.7 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

2.7 * 
0.1 

0.7 * 
0.1 

0.7 * 
0.1 

0.7 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.7 
0.1 * 

0.7 
0.1 * 

0.7. 
0.1 

0.7 
Emission Rate, Iblhr 0.1 * 0.1 * 0.1 * 0.1 

Rgc 2 of I6 EIUQr(W.Xl.5 9/18 '4: Ora or mom v d w  worn leu  h n  the detection limit. 10 .1  - 1 

~ 



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: L i m  Kiln Mud Washer V a t  No 3 FIN P-9 

- I 
t 

source code: TI-LKMW Date: 7120192 EPN: 43-MW CIN: 

Run 1 Run 2 RIM 3 Average 

Dimethyl s u l m e  
Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Coweatration, ppmvd 
Emission Rote, I b k  

Bmmodiehlomethane 
Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rote. I b k  

Cooceatrntion. ppmvd 
Emission Rate, l b k  

Gmcentrstion, ppmvd 
Emission Rate, l b k  

Cooceatrntion, ppmvd 
Emission Rots, I b k  

Concentrstion, ppmvd 
Emission Rate, i h h  

Conm~trntion, ppmvd 
Emission Rote, Ib/hr 

Coweatration, ppmvd 
Emission Rate, I b k  

2-ButProt~ 

chlorotonn 

Beweme 

Dimethyl disulfide 

Toluene 

Ethyl benzeae 

m-, P X Y ~  

*Xylene 

CUlUeaC 

dphn-pinclw 

bet.-K- 

3cpren 

0.7 * 
0.1 * 

1.4 * 
0.1 

0.7 * 
0.1 * 

1.4 * 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * , 

0.7 
0.1 * 

0.7 * 
0.1 * 

1.4 * 
0.1 * 

0.7 * 
0.1 * 

1.4 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 

0.7 * 
0.1 * 

1.4 * 
0.1 * 

0.7 * 
0.1 * 

1.4 * 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 
0.7 * 

0.7 
0.1 * 

1.4 

0.7 * 
0.1 * 

1.4 * I 

0.7 * I 
0.7 * ' P  

0.1 * 

0.1 * 

0.1 * 

0.7 * I 
0.1 * 

0.7 * R' 
0.1 * 

0.7 * .I, 
0.1 * 

0.7 * 
0.1 * 

0.7 * I 
0.1 * 

0.7 1 
0.1 * 

0.1 
0.7 * 

Emission Rate, I b k  0.1 * 0.1 * 0.1 * 

I om or Inom v ~ w o n  Ieuth.Il Ill0 dclcction l i d .  10.1 - 2 Pa@ 3 of 16 BIIXMW.XLS P/lS/PZ 



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: Lime Kiln Mud Wssher Veat No  3 FIN: P-9 
sourcecods: TI-LKMW Date: 7120192 EPN: 43-Mw CIN: NONE 

Run I Run2 . Run3 Avenge 

Pcm- 
Concentration, ppmvd 0.7 * 0.7 * 0.7 0.7 * 
Emission Rate, I b h  0.1 * 0.1 * 0.1 * 0.1 * 

Knomg as Carbon 
Concmtretioo, ppmvd 0.7 * 0.7 * 0.7 * 0.7 * 

U ~ w P S  M cprboa 
Cwcentratioo, ppmvd 0.0 0.0 0.0 0.0 

Sum M18 M Carbon, l b h  0.1 * 0.1 * 0.1 * 0.1 * 
Unlmown Canpouncls B of Total 0.0% 0.0% 0.0% 0.0% 

Method S A  Data 

11.0 15.1 17.8 14.6 . .  

Emission Rate, -Ib/lu as C 0.1 * 0.1 * 0.1 * 0.1 * 

10.1  - 3 Onc a mom v d u  WCID Icu lhm h e  dctcclion limit. Rgc4of16 EILXMW.XLS Pi lU 'U!  

~ 



EMISSION TEST RESULTS - VOC 
~ i l i :  T E M P L E - I ” D  ( E v d e )  Source: Lime Kiln Mud Wpsher Vent No 3 FIN: P-9 

E 
S o U M C o d s :  l-I-LKMw Date: It21192 EPN: 43-MW CIN: NONE 1 

~ 

I 
I 

::: 1 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginnine T h e  a29 929 1029 

Stack Tempernhve, “F 153 153 
MoistursConbt. R 27.2 
Oxygm Conmtration, R 20.8 
Carbon Dioxide ConcmMion. R 0.0 0.0 
VolUmtric Flow Rate, x10-3 ACFM 0.5 
Volume~ric Flow Rate. ~10.3 D S C M  0.3 

I 
Process Operating Conditions 

Producti& t O M k  

Method 16 Data 
Hydmgea sulfide 

Coafentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. l b k  

Concmtmtiw. ppmvd 
Emissioa Rate, I b k  

Concentration, ppmvd 
Emissioo Rnts, I b k  

concentration. ppmvd 
Emission Rate, I b k  

Methyl mennptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disdide 

Method 18 Data 
M d h M d  

Concentratioa. ppmvd 
Emission Rate, I b k  

Cnncmtratim, ppmvd 
Emissioa Rate, lwbt 

Methyl mercaptan 

EUIpml 
conceatratim. pp& 
Emissioa Rate, I b k  

Concmtntioa. ppmvd 
Emissioa Rate. I b k  

Concatratioa, ppmvd 

AectofU? 

2-Roppml 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.7 * 
0.1 

0.7 
0.1 

0.7 
0.1 * 

0.7 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

2.7 * 
0.1 * 

0.7 * 
0.1 

0.7 
0.1 * 

0.7 * 

I 
0.5 * 0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 0.5 * 
0.1 * 0.1 *’ I’ 
0.5 * 0.5 * 
0.1 * 

0.5 * 0.5 * 
0.1 * 

, 2.7 * 
0.1 * 0.1 * 

I’ 
0.7 * 0.7 I 
0.1 0.1 

0.7 * 
0.1 * 0.1 

0.1 - 0.7 * 
Emission Rate. - 1 b k  0.1 * 0.1 * 0.1 * 

t R p d o f I 6  E1lXMW.XL.S P l l x ~ !  



EMISSION TEST RESULTS - VOC 
Mill: TEMPLE-INLAND (Evadale) Source: Lims Kiln Mud washer V a t  No 3 FIN: P-9 
SouFceCode: TI-LKhfW Dab% 7/21/92 EPN: 43-Mw CIN: NONE 

Run 1 Run 2 Run 3 Average 

Dimelby1 d l d e  
Cnnceatntion. ppmvd 
Emission Rate, I b k  

Concu~tration, ppmvd 
2-Bu- 

Emission Rate. l b k  

Concmtration. ppmvd 
Emission Rate. l b k  

ConcUItration, ppmvd 
Emission W, Ibhr 

BromodiehlorrmeuWe 
Concentration, ppmvd 
Emission W, I b k  

Coacmtration, ppmvd 

Chlordorm 

BeIue&3 

Dimetbyl fJkuukk 

Emission Rats, l b h  
Tolue~c 

Concmtdon. ppmvd 
Emission Rate. l b k  

Coacmtratron, ppmvd 
Emission Rate, I b k  

ConcuItrPtion, ppmvd 
Emission Rata, l b k  

Conccntratiw, ppmvd 
Emission Rate. I b k  

Concu~tration, ppmvd 
Emission Rate, I b k  

Concmtntioo, ppmvd 
Emission Rata, l b h  

Coweatration, ppawd 
Emission Rate, lbhr 

Concatration. ppmvd 
Emission Rate. I b k  

Coweatration, ppmvd 

Ethyl bcnaeac 

m-, ~ X ~ l e n e  

0-Xylene 

CllmCSK 

alphp-unmt 

beln-pinme 

3-cpreac 

T e r p f - N J ~ d  

0.7 
0.1 

1.4 
0.1 * 

0.7 
0.1 * 

1.4 * 
0.1 * 

0.7 
0.1 * 

0.7 * 
0.1 

0.7 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 
0.1 * 

0.7 * 

0.7 * 
0.1 * 

1.4 
0.1 

0.7 * 
0.1 * 
1.4 * 
0.1 

0.7 
0.1 

0.7 * 
0.1 

0.7 * 
0.1 * 

0.7 * 
0.1 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 
0.1 

0.7 * 

0.7 * 
0.1 

1.4 * 
0.1 * 

0.7 * 
0.1 

1.4 
0.1 

0.7 
0.1 * 

0.7 * 
0.1 

0.7 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 
0.1 * 

0.7 * 
0.1 * 

0.7 * 

0.7 * 
0.1 * 

1.4 
0.1 * 

0.7 
0.1 * 

1.4 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 

0.7 
Emission Rate, I b k  0.1 0.1 * 0.1 0.1 



EMISSION TEST RESULTS - VOC 
~il l :  T E M P L E - I " D  ( E v h W  Source: Lime Kiln Mud Washer Vent No 3 FIN: P-9 

E 

n 
O'l* I 

Concaitrptiw, ppmvd 0.0 0.0 0.0 0.0 6 
o.o% 81 
;:; * I 1 

#I  

I 
' I  
I 
I 
I 
c 
I 
I 
I 

sourcecode: l-l-- Date: 7121192 EPN: 43-MW CIN: NONE I 
Run I Run 2 Run 3 Avenge 

P - C m e  
Concentratioa, ppmvd 0.7 * 0.7 * 0.7 * 0.7 * 
Ermssion Rate, l b b  0.1 * 0.1 * 0.1 * 

Concatration, ppmvd 0.7 * 0.7 * 0.7 * 0.7 * 
Knowm 8s Carbon 

unknowm as carbon 

Sum M18 ss Carbon. I b h  0.1 * 0.1 * 0.1 * 0.1 * 
Unknown Compounds 46 of Total 0.0% 0.0% 0.0% 

Method 25A Data 
Total Hydnrnrbola 

Concmtraticm, ppmvd ps C 2.7 4.1 4.1 
Emission Rate, I b h  as C 0.1 * 0.1 * 0.1 * 



Section 10.2 Quality Control R d t s  



QUALH'Y CONTROL DATA 

The quality control resuits summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method IS. The following paragraphs summarize the normal quality control for each typc of 
analysis. QC data ~IC summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv M U A  

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornamc Communds bv M18 

The calibration curve was verifiid by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the W. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to xun for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfde in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 



1 

QUALIM CONTROL SUMMARY I 
1 

METHOD 25A 
MILL TEMPLE-INLAND SOURCE TI-LKMW 

1. CALIERATION 

0 
90 
360 
747 

2. PROPANE LINE RECOVERY 

I DATE 7/20/92 I DATE 712 1 /92 ~ 

I INST LINE I SCREC I INST LINE I XREC 
BEFORE I 84 8 1  I 96%I 1 0  1 1 1  1 100, 
AFTER I 10 1 1  I llO%l 85 86 I 1 01 0% 

3. LINE BLANK 
1. 

10.2 - 2 



QUALITY CONTROL SUMMARY 
METHOD 18 

MILL TEMPLE-INLAND SOURCE TI-LKMW 

BEFORE RUN 96% 
AFTER RUN 96% 

1. CHECK STANDARD 

-.. 
ethanol 
acetone 
isopropanol 
benzene 
bromodichloromethane 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
cumene 
a1 pha- p i nene 
beta-pinene 
3-carene 
p-cymene 

5.03 4.85 96% 
29.90 28.36 95% 

~ A 

THEOR iDATE 7/21 /92 

THEOR 
BEFORE RUN 103.89 102.15 98% 
AFTER RUN 110.76 91.64 83% 

ppm %REC , .... .. .. . . 
55.64 41 % 

95.48 85.14 89% 
10531 105.31 

44.47 
42.65 
36.54 
40.1 7 
30.73 
26.67 
26.64 
26.76 
23.47 
20.49 
20.59 
20.61 
20.92 

33.50 
40.26 
71.27 
36.86 
27.1 1 
23.22 
23.09 
23.09 
20.49 
18.22 
14.95 
17.46 
17.74 

75% 
9 4 O/o 

195% 
92% 
8 8 % 
8 7 % 
87% 
8 6 Yo 

8 7 % 
89% 
73% 
8 5 % 
85% 

Printed August 6. 1992 15:Ol 
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QUALITY CONTROL SUMMARY I 
METHOD 16 

MILL TEMPLE-INLAND SOURCE TI-LKMW 

1. CALIBRATION 

- 
7/20/95- 

hydrogen sulfide 
methyl mercaptan 
dimethyl sulfide 
carbon disulfide 
dimethyl disulfide 

712 1/92 
hydrogen sulfide 
methyl mercaptan 
dimethyl sulfide 
carbon disulfide 
dimethyl disulfide 

3.23 12.1C 
3.16 11.8C 
4.26 15.90 
1.23 4.58 
1.99 7.42 

I 2. HYDROGEN SULFIDE LINE RECOVERY 

DATE 7/20/92 
INST LINE I%REC 

BEFORE 
AFTER 

7/21 /92 
%REC ky; LINE 

Printed August 6. 1992 14: 

1 0 . 2  - 4 
~ 
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SECTION 11 

SEWER MANHOLE AREA 

(TI-SMA) 

Section 11.1 Emission Test Results - VOC 

Section 11.2 Quality Control Results 
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SECTION 11 
SEWER MANHOLE AREA 

(TISMA) 

The Sewer Manhole Area was tested for volatile organic compounds on 7/21/92. One bag 
sample was collected and analyzed by Methods S A ,  16, and 18. AU results are presented in 
Table 11.1. 

Total Hvdrocarbons (M25A) 

The bag sample was diluted by a factor of 35.7 and analyzed for total hydrocarbons. 

Volatile Orcanic Cornmounds (M16 and M18) 

Reduced sulfur compounds wen determined by making two dilutions of the bag sample. 
Method 18 analysis involved two injections of the diluted sample used for Method 25A 
analysis. 

11 - 1 

~ ~~ 



Section 11.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 

Mill: TEMPLE-I"D (Evadale) source: Sewer manhole area 
S O U M  code: TI-SMA EPN Mn.Hle FIN: P-13 

Sampling Date: 7121192 Time: 1330 
Compound Avg Cow. 

Run 1 Run 2 @P@ 

METHOD 16 
Methyl mercaptan 
Dimethyl sulfide 
carbon disulfide 
Dimethyl disulfide 

2653.6 2632.2 
122.5 134.6 

378.4 371.3 
53.5 * 53.5 * 

2642.9 
128.6 

374.9 
53.5 * 

METHOD 18 
Metbanol 
EtbaDol 
Acetone 
2-prOpanol 
2-Butanone 
chlomfonn 
B e m e  
Bromodichlommethane 
Toluene 
Ethyl benzene 
m-, pXylene 
o-Xylene 
Currme 
alpha-Pinene 
beta-Pinene 
3-Carene 
Terpenes 
6 y - e  
Knowns (as Carbon) 
UllLnOwns (BE carbon) 

71.4 * 
17.9 
17.9 * 
17.9 * 
17.9 * 
35.7 * 
17.9 * 
35.7 * 
17.9 * 
17.9 
17.9 * 
17.9 * 
17.9 

160.8 
47.7 
17.9 * 
6.8 

17.9 
6148.2 

15.7 

71.4 
17.9 * 
17.9 * 
17.9 * 
17.9 * 
35.7 * 
17.9 * 
35.7 * 
17.9 * 
17.9 * 
17.9 * 
17.9 * 
17.9 * 

145.1 
42.3 
17.9 * 
15.9 
17.9 * 

6035.7 
62.7 

71.4 
17.9 * 
17.9 * 
17.9 * 
17.9 * 
35.7 * 
17.9 * 
35.7 * 
17.9 * 
17.9 * 
17.9 * 
17.9 * 
17.9 * 

153.0 
45.0 
17.9 * 
11.4 
17.9 * 

6092.0 
39.2 

METHOD 2SA 
Total Hydrocarbons (as Carbon) 6283.0 6283.0 

M16 reported as dry ppm 
M18, MZSA rrpoaed as wet ppm 
*LessthantbedetsctionLimitgiven 

Page I of I EITISMA.XLS I O l l . U ?  11.1 - 1 
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Section 11.2 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A. and speciated vola& organic compounds by EPA 
Method 18. The following paragaphs summarize the normal quaby control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarbon (THO bv MZSA 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by inaoducing propane in nitrogen from a Tcdlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic CornDounds bv MI8 

The calibration EUN e was verifkd by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standaxd. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measrirrd concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to ~n for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line studv was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent ncovery. 

I : \ T s I E C - s m  1 1 . 2  - 1 
(L) wwc I t  1992 



1 
1 

DATE 7/21/92 
INST LINE (SCREC 

EEFORE 85 861 101% 

I QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL TEM PLE-I N LAND SOURCE TI-SMA 

DATE 
INST LINE %REC 

I 

1. CALIBRATION 

THEOR 
. p.em 

0 
90 
360 
747 

)ATE 7/21 /92 IDATE 

!PE _ _ _ _  . %REC . .. . .- epm-- .. ... . . . %REC 

-4 
84 9 3 O/o 

377 105% 
739 99% 

AFTER I 85 88)  l O l % I  

11.2 - 2 
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I 
I 
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I 

THEOR I 
5.03 4.85 96% 

29.90 28.36 95% 

QUALITY CONTROL SUMMARY 
METHOD 18 

MILL TEM PLE-I N U N O  SOURCE 

I 

1. CHECK STANDARD 

BEFORE RUN 
AFTER RUN 

. 
A N A L M E  

ethanol 
acetone 
isopropanol 
benzene 
bromodichloromethane 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
'cumene 
a1 pha- pi nene 
beta-pinene 
3-carene 
p-cymene 

. . .. . . . 

THEOR 
95.48 85.14 8 9 O/o 

107.18 105.31 98% I 

- 
THEOR 
P.P..!!? ... . . .. 

55.64 
44.47 
42.65 
36.54 
40.17 
30.73 
26.67 
26.64 
26.76 
23.47 
20.49 
20.59 
20.61 
20.92 

22.94 41% 
33.50 75% 
40.26 94% 
71.27 195% 
36.86 92% 
27.1 1 88% 
23.22 8 7 O/o 
23.09 87% 
23.09 86% 
20.49 87% 
18.22 8 9 O/o 
14.95 7 3% 
17.46 85% 
17.74 8 5 O/o 

2. PROPANE RESPONSE 

BEFORE RUN 
A-ER RUN 

TI-SMA 

n A T F  -_ - .  - 
%REC .ppm ..... . . . . .  . . ...... . 

3. METHANOL LINE RECOVERY 

4. LINE BLANK 

AFTER RUN GLA4011 A I 
* Analysis was performed upon bag sample. 

Printed August 6. 1992 15:20 

1 1 . 2  - 3 



I 

3.23 
3.16 
4.26 
1.23 
1.99 

I 

12.10 29.0C 
11.80 28.4C 
215.90 38.3C 

4.58 11 .oc 
7.42 17.9c 

P QUALITY CONTROL SUMMARY 
METHOD 16 

MILL TEMPLE-INLAND SOURCE TI-SMA 

DATE, 7/21 /92 
INST LINE I%REC 

BEFORE 
AFTER 

1. CALIBRATION 

DATE 
INST LINE 

ANALME 

. 
7/21 192 

hydrogen sulfide 
methyl mercaptan 
dimethyl sulfidb 
carbon disulfide 
dimethyl disulfide 

hydrogen sulfide 
methyl mercaptan 
dimethyl sulfide 
carbon disulfide 
dimethyl disulfide 

I 
I 
I 
I 

2. HYDROGEN SULFIDE LINE RECOVERY 

I 
I 

Printed August 6. 1992 15 20 I 
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APPENDIX A PROCESS STREAM SAMPLE RESULTS 
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APPENDIX A PROCESS STREAM SAMPLE RESULTS 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
4 
I 
I 
1 

Process stream sample results wen not provided by NCASI. . 
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APPENDIX B COMPARISON OF CHLOROFORM 
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COMPARISON OF CHLOROFORM RESULTS 

TEMPLEINLAND 

PPm. 
Source Date Method 18 Sorbent Tube 

BPSOl 

BPS02 

7/9/92 41.3 49.9 36.0 
711 0192 36.5 31.9 38.1 

711 0192 c1.2 
711 1 I92 11.1 

10.1 10.3 
12.0 13.7 

8PS03 7/9/92 253.1 268.5 233.4 
711 3/92 75.3 
711 4/92 140.4 145.9 

39.0 
35.7 

6.8 
9.7 

200.4 
106.8 
50.0 

Page I of I CHCUA.XLS 12/2/92 
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At this facility, vent gases from (M, E. and D. stage towers, washer hoods, and seal 
tanks are collected and transported to a scrubber system along with the vents from the CIQ 
generator/absorbers are collected and transported to scrubber systems for removal of CI 
(Monox-L) and CIO, fumes. DiagramSP-I. D i w m  BP-2. and D- -7 are 
schematics of the CI, and C102 scrubber collection system. Diagram BP-4 i s  schematic of 
the typical scrubber. 

No. 1 bleach plant scrubber system (hardwood) has a design flow rate of 10,OOO ACFM at 
125°F. This  system uses a 3% caustic scrubber solution circulating at 450 gpm. 

N0.2 bleach plant scrubber system (softwood and C102 generator) has  a design flow rate of 
16,500 ACFM at 130°F. using a 3% caustic scrubber solution circulating at 500 gpm. 

No.3 bleach plant scrubber system (softwood) has a design flow rate of 5700 ACFM at 
115°F with a 3% caustic scrubbing media circulating at 400 gpm. 

The mill has three parallel bleach lines with 5 sequences which produce 850 tondday 
bleached kraft softwood pulp to a final G.E. brightness of 91 and a hardwood line producting 
725 ADTD to a brightness of 91. Table0 BP-I, BP-2, and BP-3 show bleach plant 
conditions during testing. 

c - 1  
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BLEACHING SEQUENCE 

1. consistency 
percent r 

6.  K No. 

7 .  Brightness 

BLEACH PLANT I 

(Into) 

4.8 

4.3 

7/9 

7/10 

7/9 --- 
7/10 ---- 
7/9 
No Data 

No Data 
7/10 

7/9 
HOC1 65 
7/10 
HOC1 67 

7 . 9  

160'' 

160'  

NaOH 
15.3  

1 5 . 6  
NaOH 

7/9 

!I '. 1 

T a b l a  89-1 

8:mton.rl J C - 6  

I 
. 4 
I 
I 
#I 
I 
I 
I 
I 
I I 
I 
I 
I 
11 
I 
I 
I 
I 
I I 

~ 



I 
r1 
i 
1 
I 
I 
I1 
I 
I 
I 
I 
I 
I' 
I 
I 
I t  

BLEACHING SEQUENCE 

BLEACH 

1. Consistency 7/9 (Into) 
percent 3.9 

7/10 

2 .  Temp.'F 

3 .  T i m e  i n  
Stage 

4 .  B1.  Chemical 
use rate 

3.9 

7/9 

7/10 ----- 
7/9 
N o  Data 
7/10 
No Data 

ClO, 6.0 
7/9 

Monox-L 
120 

7/10 
ClO, 6.0 

Monox-L 
90 

5.  pn - vat 7/9 
3.5 

7/10 

Brightnu8 
30 

17/10 
31 

160'F 

160'F 

NaOH 
36 

NaOH 
39 

160'F 

154'F 

c10, 
22 

ClO* 
19 

150'F 170'F 

NaOH 
8-gpm 

ClO, 
9 .0  

C l O *  
8 .6  

11.0 I ::: 111.0  1 5.6 

11.1 11.0 5.0 

T a b 1 0  BP-2 

c - 7  
a:mform.rll 
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39 

7/10 

0 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
{I 

i 



1. . 

I. 

~I 
I 

Section 20.1 Emission Tes Results - VOC 



I 
I 
I 
I 
I 
I 
I 
I 
II 
I 

I I 
I: 
I 
I1 
I 
I 
I 
I 

EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Som: Extraction Wpsher V a t  FIN: PN2155 
sourcScods: S P - B P W  D m  6110192 EPN: SN68 CIN: NA 

Run 1 Run 2 Run 3 Average 

CALCULATED W U L T S  
IkgimiQ Timc 1523 1623 1723 

Flow Data 
Stack Teempenture, 'F 101 IO1 

c.rbw Dioxide Conceatratim. 96 0.0 0.0 

MoishveCmht, 96 6.7 6.7 
oxy* Cooccotntion. 96 20.8 20.8 

Volumstric Flow Rata, x10'3 ACFM 16.2 16.2 
Volumetric Flow Rata, x10'3 DSCFM 14.2 14.2 

Production Rata. ADT pdplhr 12.5 12.5 12.5 12.5 

Eydroga sulci& 

Process operating cooditions 

Method 16 Data 

Coocatration, ppmvd 
Emission Rata. lblhr 

Coocatration, ppmvd 
Emission Rata, Iblhr 

Coocatration, ppmvd 
Emissim Rata, Iblhr 

Coacmtratia~, ppmvd 
Emission Rata, lblhr 

Coocatration, ppmvd 
Emission Rata, Iblhr 

MethJl 

Dimelhgl d l &  

cprbolldipull& 

Dimethyl disullide 

Method 18 Data 
Methpml 

Coacmtntion. ppmvd 23.1 12.9 9.7 15.2 
Emission Rata, Iblhr 1.6 0.9 0.7 1.1 

Methyl mercaptan 
Coocmtntioa. p d  
Emission Rata. lbhr 

Coacmtratioo. ppmvd 0.5 * 0.5 0.5 * 0.5 
EthPml 

Emission We. l b h  0.1 0.1 * 0.1 0.1 

Emission Rata, Iblhr 0.1 0.1 0.1 * 0.1 

Emission Rata. Iblhr 0.1 * 0.1 0.1 * 0.1 

Aeetolle 
Cwcsnmtion, ppmvd 0.5 0.5 0.5 * 0.5 

2-ProppIIoI 
Concamtion. ppmvd 0.5 0.5 0.6 0.4 

A 



EMISSION TEST RESULTS - VOC I 
NA I Mill: SIMPSON - PASADENA Sowcs: Extraction Wasber Vmt FIN: PN21ss 

 cod^: SP-BPHEWV Dale: 6110192 EPN SN68 CIN 

I 
Run 1 Run 2 Run 3 Average 

Dimethyl &Ilk 

~oaceotntion, ppmvd 
Emission Rate. I b h  

Coaceotmtion, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Cwceatntioo. ppmvd 

1-Butpmoe 

Chlorororm 

Benaeac 

Emission Rate. Ib/hr 
Bromobehl .ommQthpne 

Conceatration. ppmvd 
Emission Rate, l b h  

Cwceatntim. ppmvd 
Emission Rate, l b h  

Coaceotntion, ppmvd 
Emission Rate. I b h  

Cwceatration. ppmvd 
Emission Rate. I b h  

Cwceatntiocr. ppmvd 
Emission Rate, lblhr 

Concatration, ppmvd 
Emission Rots, I b h  

Coaceotration, ppmvd 
Emission Rate, l b h  

Dimocbyl disumdl? 

Td- 

Ethyl benaenc 

m-. P X Y ~  

0-xylenc 

CllmPIK 

Plphn-PkDB 
coaccmtntion. ppwd 

~ t n t j o n .  ppmvd 

Emission Rate, lblbr 
W-PkDB 

Emission Rate, l b h  

Coaccatntjon, ppmvd 
Emission Rate, l b h  

3cprrnc 

T=pe~=(Uwecifikd) 

0.5 * 
0.1 * 

1.1 
0.3 

0.5 
0.1 

1.1 
0.4 * 

0.5 
0.1 * 
0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.2 * 

0.5 * 
0.2 

0.5 
0.2 

0.5 
0.1 * 

1.4 
0.4 

0.5 
0.1 * 

1.1 * 
0.4 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.2 * 

0.5 
0.2 * 
0.5 * 
0.2 * 

0.5 * 

0.5 * 
0.1 * 

1.1 
0.3 

0.5 
0.1 * 

1.1 * 
0.4 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 

0.5 
0.1 

0.5 
0.1 * 

0.5 * 
0.2 * 

0.5 
0.2 

0.5 * 
0.2 * 

0.5 

I 
I 

o.2 I 
1.1 * * I 
0.4 * 1 

. 0.5 * I 
0.5 * I 
0.5 I 
0.5 * I 
0.5 * I: 
0,s * 1 
0.5 * 1 
0.5 * 1 

0.5 * 

0.8 

0.5 * 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.1 

0.2 * 

0.2 

0.2 * 

colwatntjon, ppmvd 0.5 
Emission Rots. I b h  0.2 * 0.2 0.2 * 

0.5 * 1 
0 2  
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EMISSION TEST RESULTS - VOC 
Milk SIMPSON - PASADENA swrcs: Extnctioaw.sbarveat RN: PNZISS 
saucscode: SP-BPHEWV DW. 6lIOl92 EPN SN68 CIN. NA 

Run 1 Run 2 Run 3 Avenge 

Pcm- 

K m w a a 8 ~  
COOCUI-. ppmvd 15.3 11.1 8.5 11.6 

U ~ m c . r b 0 0  
Cooccotntim. ppmvd 0.0 0.0 2. I 0.7 

sMMldmcub04Ib/br 0.4 0.3 0.3 0.3 
Unlmmm Compom& % of Totsl 0.0% 0.0% 20.2% 6.7% 

Cooccomtioa. ppmvd 0.5 0.5 * 0.5 0.5 * 
Emiasioo RAID. lbibr 0.2 0.2 0.2 0.2 

Method Z A  Data 
TOW HJ- 

Cancei~mth. ppmvd n C 0.5 0.5 0.5 * 0.5 * 
0.1 0.1 0.1 0.1 * 

a 
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Seaion 20.2 Emission Test Results - Misccllme ow 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA SOUM: ExtrsctimWrsbsrVeat F D t  PN2155 
Sourcecode: SP-BPHEWV D W  6/10/92 EPN I. SN68 cm: NA 

Run I Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Beghim T i m  I715 
Flow DBta 

Strk  Te.qedwu, “F 
Moisture Cmtait, % 
oxygea coocmtntim, % 
cubon Dioxide Coaccatntim. % 
Volumebic Flow RJ@. x10’3 ACFM 

101 
6.7 

20.8 
0.0 

16.2 

101 
6.7 

20.8 
0.0 

16.2 
Voluamtric Flow Rate. ~ 1 0 ’ 3  DSCFM 14.2 14.2 

F’mductim ADT pdpihr 12.5 12.5 
process operating Conditions 

2.6 
0.7 

1.1 

2.6 
0.7 

1.1 
0.1 0.1 * 
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section 20.3 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarired on the following pages were collected before, 
during and after the VOC testing on the source. The s o w e  test results have not been corrected 
for calibration mor. sample line loss or other QC resuln. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16. total 
hydrocarbons by EPA Method 25& and spciated volatile organic compounds by EPA 
Method 18. 'The following paragraphs summarize the normal suality control for each type of 
anaiysis. QC data arc summarized in tabular form on the following pages. 

Total HvdroePrbon (THC) bv MUA 

Calibration was perfomred using cextificd propane conccntpBtiolls (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concenuafiun of 
each standard. The percent error is the pcrcent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meanrngless with so few data points. 

A line snrdv was performed by i n d u c i n g  pmpane in nimgen from a Tedlar bag at the 
probe tip and then M y  to the analyzer. The ratio of the two measured concentrations is 
presented as a percat recovery. Zero grade nitrogen was also pullcd from the probe tip through 
the entire samphg systems to the analyzer to d a n o ~ t r a t c  the cleanliness as a nitrogen blank. 

-&g Volatile b M  

The was verified by analyzing a check standard cOmaining a number of 
compounds. The pemm recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were vuilial  from the check standard 

A line stua waa performed by introducing mcthanol in air from a Tedlar bag at the probe 
tip and then dirrctly to the GC. "he ratio of the two measured concamations is presented as a 
pcmm narvery. The gas chromatograph was dowed to run for the duration of the analysis 
the. and the absarce of pealu was used to demonsuatc a h  blank. 

b 

A calibration curv e was prepand from three standards generated from gravimemcally 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line sru& was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent rccovay. 



QUALITY CONTROL SUMMARY 
METHOD 25A 

SOURCE 

BEFORE 
AFTER 

MILL SP 

c 

INST LINE %REC INST 
153 137 90 % 
155 145 94% 

1. CALIBRATION 

AFTER n 0 0 

SP-BPHEWV 

I 

THEOR 
ppm 

0 
90 

149 
375 

-7 -0.7% 
94 104.4% 

156 104.7% 
371 90.9% 

2. PROPANE LINE RECOVERY 

n DATE 6/io/gz 
LINE 

3. LINE BLANK 

20.3  - 2 
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ITHEOR j 
BEFORE RUN 90.2 100.5% 
AFTER RUN 90.2 100.6% I 

I 
I 
I 

THEOR n 

QUALITY CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE S P - B P H W  

1. CHECK STANDARD 

ANALYTE 

ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
cumene 
alpha-pinene 
beta-pinene 
3-carene 

p-cymene 

8.25 84.39% 

19.53 95.28% 
19.77 96.03% 
19.35 93.87% 

DATE 
ppm %REC 

3. METHANOL LINE RECOVERY 

BEFORE RUN 106.8 106.8% 
AFTER RUN 111.8 102.3% 

THEOR 

4. LINE BLANK 

BEFORE RUN FAA4003 II 
I----FILE REF- 1 

. AFTER RUN FBA4001 n 
I 

20.3 - 3 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. 
5: . .  .~ . 
. . . .  . .  

Section 20.4 Process Operating Data 
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Y1lL :  SIHPSON PAPER SOURCE: HARDNWD BLEACH PLANT 

DATE 6/10 -) 

TINE lob4 104b 

SOURCE BPHSHN B P H W  
F I N  PN2188 PN2151 
EPW SNTS Si88 

UNITS 
VWD HARDNWD -) 

PRODUCT TI0 125 325 
KAPPA 18.9 18.9 

CHEW USA61 
c11 L B l T  112 112 

NIOH LOlT llb llb 

N a W  LBlT  38 18 

CIO, tali  t i  ii 

WIOCI LBlT  2 2 
HIOH LOIT a 8 

C STOCK F 100 1N 
E MIXER I 110 110 
HI MIXER C 128 128 
D UPFLOT F 154 154 
Ih WIXR F 118 110 

Pn LEVEL 
Eo 10.8 10.1 
HI 8.9 8.1 
D 4.5 1.5 
H i  9.0 9.0 

SCRUBOER. C l l  
TYPE - MLUll 
SRB HE0 - TELLERETTES 
US FLOl 

DP 

SCCM - 10 FAN 

I N  HrO - NO FAN 
tIe FLOI 1 6 ~ 1  io1 rcan 

1523 1821 1121 1523 1821 

BPHCSS -) BPHENV -) 
PN2152 -) Pll2151 -) 

snaa -) "8 -) 

300 100 215 100 100 
11.9 11.9 18.5 11.9 11.9 

112 112 80 112 112 

108 108 105 108 108 

12 12 32 32 32 

11 11 11 11 11 

2 2 2 2 2 
a 8 8 8 8 

100 100 100 100 100 
110 110 110 110 110 
128 121 121 121 128 
164 I64 164 154 164 
110 110 110 110 110 

1 0 J  10.8 10.9 10.8 10.1 
8.9 8.1 1.9 1.9 8.9 
b.5 4.8 4.6 b.8  b.5 
9.0 1.0 1.0 9.0 ¶.O 

oi SCRUUEM, CIOY TO~ER AID SEAL mx 
nPE - COLUN 
S R I  ED - T E l l E R E l l E l  
(w FLU WI-NOFAN 

w 
tIa FLU io  m DILUTE WIUW BISULFITE 

I N  IhO - NO FAN 

NOTES: 1.0 BLEACHINa MOO14 - CHLOII IE, C 
CAusTIc  sou. E 

2.0 
1.0 

- . . . . . . . . . 
18t SODIUW H Y P W U R I T E  N I l H  CAUSTIC, HI 
CHLORINE D I O X I r  lIlH CAUSTIC, D 
2nd 8ODIUN HVffKnL0l) ITE N I l H  CAUlTIC. Ih 

ALL VALUES OWE HOUR READIW6S FM O P L R A T I W  Lo9 
FWWCTIOW I S  I N  OVEN DRY UNILEAUIED M T  TOIS 

4.0 CIOr I S  IS E101 
5.0 HI DH REPRESENTS VAT DH WHERE dl IS ADJUSTED BY ADDIIC CHLORINE 

FILTRATE TO REDUCE s u a .  ACTUAL pn IN THE HYPO TOTER IS 
II THE RIME Q 1.5. 

Mot,: SH A ~ ~ t n d i x  D for Unit Pfocu8 Dncriptioa 
20.4 - 1 

8/18 
1123 1110 1210 1110 

BWCSS -) 
PN2152 -) 
SNOO -) 

2Tf 100 215 215 
ia.5 19.0 18.2 18.2 

80 138 128 128 

105 132 113 111 

32 1b 14 11 

IT 11 11 11 

2 2 2 2 
8 b 4 4 

100 111 118 1 0  
110 Ill Ill 118 
121 121 128 121 
110 110 110 110 
110 110 110 110 

10.9 10.8 11.1 11.1 
1.k 8.0 1.8 1.8 

8.8 8.8 8.1 8.1 
3.9 4.0 3.8 3.a 

I520 1820 

OPHCTS -) 

PN2182 -) 
SNlb -) 

12 ioa 

111 110 

lb 1b 

11 11 

2 2 
b b 

111 I18  
118 118 
128 121 
I80 180 
110 110 

10-9 11.1 
8 - 1  8.3 
4.1 3.1 
8.8 8.8 

RETENTION T I E S .  N I H  I 160 T I 0  
42 
42 

1 TO 
220 
10 

1720 

215 
20.1 

118 

110 

14 

11 

2 
b 

118 
I18 
121 
180 
110 

10.8 
8.5 
4.1 
8.6 
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SECTION 21 

EXTRACTION SEAL BOX VENT 

(SP-BPHESB) 

Section 2 1.1 Emission Test Results - VOC 
Section 21.2 Emission Test Results - Miscellaneous 

Section 21.3 Quality Control Results 

Section 21.4 Process Operating Data 
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SECTION 21 
EXTRACTION SEAL BOX VENT 

(SP-BPHESB) 

The Extraction Seal Box Vent was tested on one day. ‘Ihe source was sampled for 
volatile organic compounds by Methods 25A and 18. Chloroform and hydrogen chloride 
samples were collected. 

Total Hvdrocarbons tM2SAl 

Figure 21.1 presents the THC trend for the test period on 6/20/p2. During the fmt and 
last hour of testing. total hydrocadJon concentrations ranged from 9 to 67 ppm and 6 to 
37 ppm, respectively. During the second hour, concentrations increased to 145 ppm. 

Volatile Ornank ComDounds (M181 

Table 21.1 summarises the results for Method 18 target compounds, and Section 21.1 
is a tabulation of the data. Methanol and chloroform were detected by the Method 18 
analyses. Methanol and chloroform concentrations (ppm) increased during the second hour of 
testing. The volumemc flow was measured during sampling with a pitot Nbe. 

Miscellaneous Parameters 

Table 21.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Section 2.12 tabulates the results for each compound. Chloroform and hydrogen chloride were 
detected (~0 .1  Ibm). 

VOC OuaUtv Control Resut@ 

The VOC quality control data arc tabulated in Section 21.3. An explanation of the data 
is included in the section. Quality control results for other parameten are included with the 
data summary in the section referenced. 

Process De~aibtioll and Owratinn Conditions 

Section 21.4 includes the process operating data as recorded and provided by mill 
personnel. 

21 - 1 
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TABLE 21.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA 
 SOU^ Codc: SPBPHESB 

Source: Exmction Seal Box Vets 
TcstDa~s:  6/2U/92 

;IN PN2156 CIN: NA EPN: SN69 
- = =  !ai U M U E  !& 

VolunIetrIc Flow D818 
Sin& Temperstme. O F  

Mctbod 16 D814 I b h  
Hydrogen sul6de 0. I 
Methyl merccapao 0.1 
Dimethyl d d e  0. I 
carbw dfsumde 0.1 
Dimetbvl dhl&k 0.1 

0.1 
ND ND ND 0.1 
ND ND ND 

... .. 
ND 
ND ND ND ~~ . ~- 

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

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.1 
0. I 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0. I 
0.1 

ND 
ND ND ND 

0.1 
0.1 . .  

sum of compounds 88 c, Ibk U.1 0.1 0. I 



I 
I 
I 
E 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

TABLE 21.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADRNA 
SWW Codc: SP-BPHBSB 
FW: PNZI56 EPN. SN69 

Source: Extradon Sed Box Vent 
~estDatcs: 6nom 
C W  NA 

21  - 4 
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Section 21.1 Emission Tea Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Souroe: Extnction ssll Box Veat FIN: PN2156 
sourCecods: SP-BPHESB DatO: 6120192 EPN: SN69 CIN: NA 

CALCULATED RESULTS 
SeSiMian T i w  1351 1451 1551 
Flow Gta 

Stack Tempenhlrs. 'F 104 104 
Moishue Cootmt, % 1.3 1.3 
oxygmccmceatntion. % 20.8 20.8 
Catboo Dioxids Coaccatrntion. % 0.0 0.0 
Volumetric Flow Rate. x10-3 A C M  0.6 0.6 
Volumehic Flow Rote. x10-3 DSCFM 0.5 0.5 

Produch Rate. ADT pdphr 14.6 14.6 13.5 14.2 
Recess Operating Conditions 

Method 16 hta 
Hydrogen sulfide 

Cooceatntim, ppmvd 
Emissioa Rate. Ibhr 

CoocmtRtion, ppmvd 
Emission Rate. lbhr 

Comxatntioo. ppmvd 
Emission Rate, lblbr 

Concmtntion. ppmvd 
Emission Rate. Ibhr 

Cwcoatntion, ppmvd 
Emission Rate. Ibhr 

Methyl mera~ptnn 

Dimethyl d l d c  

carbon disumk 

Dime(byl disuvidc 

Method 18 Data 
MeUUUId 

Comxatntion. ppmvd 3.0 23.4 6.3 10.9 
Emissim Rate. lblbr 0.1 * 0.1 * 0.1 0.1 * 

Concmtntion, ppmvd 
Emission Rate, lblhr 

Methyl merppptpo 

EthPnd 
Carcotntim. pQud 0.5 0.5 0.5 * 0.5 * 
Emission Rate, Iblhr 0.1 0.1 0.1 * 0.1 * 

Aabna 
Carcotntim. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate. lbhr 0.1 * 0.1 0.1 0.1 * 

Carsatntioo, ppmvd 3.1 0.5 * 0.5 1.4 
%-Row 

Emission Rate. lbhr 0.1 * 0.1 * 0.1 0.1 
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EMISSION TEST RESULTS - VOC I 
NA I 

Mill: SIMPSON - PASADENA Souna: Extraction Seal Box V a t  FIN: PNZIS 
~ c o d s :  SP-BPHESB Dote: 6l20192 EPN: SN69 CIN: 

I Run 1 Run 2 Run 3 Avenge 

Dimethgl sulfide 
Concatration, ppmvd 
Emission Rate, I b 5  

~ t n t i o n .  ppmvd 
Emission Rate. l b 5  

Coacsotntion. ppmvd 
Emission Rate, l b 5  

Conceatntioa. ppmvd 
Emission Rate. l b 5  

Bmmodiehloromdhplw 
Gmccatntion, ppmvd 
Emission Rote, l b 5  

Concatration. ppmvd 
Emission Rate. I b 5  

Ccmzmtntim, ppmvd 
Emissioa Rate, I b 5  

Concmtrntion, ppmvd 
Emission Rate. I b 5  

Cmceatratioo. ppmvd 
Emission Rote. I b 5  

Concmtration. ppmvd 
Emission Rote. l b 5  

Gmccatntion, ppmvd 
Emission Rote, I b 5  

Ccmzmtntion, ppmd 
Emission Rate, lblb 

Coocsotntioa. ppwd 
Emission Rate, lblhr 

Conceatntion. ppmvd 

2-&rtpmnc 

ChlorocOnn 

BmmW 

Dimetbgl dicrultide 

Toluonc 

Ethyl beazon 

m-, P X Y ~  

O-xylfYle 

C- 

8 I p h p - W  

beta-pinooc 

3-carate 

0.5 
0.1 

2.1 
0.1 

0.5 
0.1 

1.1 
0.1 * 

0.5 
0.1 

0.5 
0.1 

0.5 * 
0.1 

0.5 
0.1 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 

0.5 

0.5 
0.1 

135.1 
I .2 

0.5 
0.1 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 
0.1 * 
0.5 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 
0.1 

0.5 

0.5 * 
0.1 

59.9 
0.5 

0.5 
0.1 * 

1.1 * 
0.1 

0.5 
0.1 

0.5 
0.1 

0.5 * 
0.1 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 

P 
0.5 * 

o.l I 
1 

o.l 1 

65.7 

0.5 * 

1.1 * 

0.5 I 
0.1 * 

0.5 * 
0.1 

0.5 * c 
0.1 * 

0.5 * 1 
0.1 

0.5 i 
0.1 * 

0.5 .I 
0.1 

0.5 * 1' 
0.1 

0.5 1 
0.1 0.1 

0.5 0.5 1 
Emission Rote, l b 5  0.1 0.1 * 0.1 0.1 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Extraction Seal Box V a t  FIN PN2lM I Sourescoda: SP-BPHESB Date: 6/20/92 EPN SN69 CIN: NA 

I Run 1 R u  2 Run 3 Average 

0.5 0.5 * 0.5 0.5 
0.1 0.1 * 0.1 0.1 * 

11.2 134.5 56.5 67.4 

0.6 10.7 3.9 5. I 
0.1 0.1 0.1 0. I 

Unknown C o m p o d  8 of Totnl 5.5% 7.4% 6.4% 6.4% 
Method 25A Data 

TotplEydmuubom 
CooceotntMa, ppmvd .II C 33.4 94.9 16.2 48.2 
Emission Rate, I b k  as C 0.1 * 0.1 * 0.1 0.1 * - i 



Seaion 21.2 Emission Test Results - Miscellaneolla 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: Extraction Seal Box Vent FIN: PN2156 
S o u ~ C a l e :  SP-BPHESB Dote: 6120192 EPN: SN69 ClN: NA 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beeinninp T i e  I550 

Stack Temperature. OF 104 104 
MoisturoCoatat. 96 1.3 1.3 
oxygw cQnceatr8tim. z 20.8 20.8 
Carbon Dioxide Coacsatrption. 96 0.0 0.0 
Volumetric Flow Rate, x10-3 A C M  0.6 0.6 
Volumetric Flow Rote, x10-3 DSCFM 0.5 0.5 

RodlKtioa Rate, ADT p u l p 5  14.6 14.6 
Process Operating Conditions 

6.3 
0.1 9 

8.8 

6.3 
0.1 * 

8.8 . .. 
Emission Rate. lblhr 0.1 0.1 * 
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Section 21.3 Quality Control R d t a  



QUALrrY CONTROL DATA 

The quality control results summarized on the following pages were colletted before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error. sample line loss or othtr QC results. The reader should interpret the 
emission data in light of the cmission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16. total 
hydrocarbons by EPA Method Z A ,  and speciated volatile organic compounds by EPA 
Method 18. "%e following paragraphs summarize the normal quality control for each type of 
analysis. QC data summarized in tabular form on the following pages. 

Total Hvdroearbon (THC) bv MUA 

Calibration was performed using cenified pmpane concmpBtiolls (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. ?he percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat muvungless with so few data points. 

A line study was performed by introducing pmpane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovay. ZUO grade nitrogen was also puUed from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Otpnruc * Cornbound# bv MlE 

T h e * m w c  was verified by analyzing a check standard containing a number of 
compound% The percem Iccoyery was calculated based on the theoretical concentration. The 
retention times of the compounds were verihed kom the check standard. 

A line study was performed by introducing mahano1 in air from a Tedlar bag at the probe 
tip and then dinctly to the GC. The ratio of the two measwed concentrations is presented as a 
percent recovay. The gas chromatograph was allowed to run for the duration of the analysis 
the ,  and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M l g  

A-c was prepared from three standards generated from gravimemcally 
cenifed permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations 1s 

presented as the percent recovery. 

I U a c  
(L) wlyc I1  slpab I992 21.3 - 1 



HESB.XLS 

BEFORE 
AFTER 

QUALITY CONTROL SUMMARY 
METHOD 26A 

MILL SP SOURCE SP-BPHESB 

INST LINE INST LINE %REC 1 
88 70 80% XDIVIOI 
84 86 102% XDIVIOI 

1. CALIBRATION 

BEFORE 
AFTER 

0 
90 

149 
375 

DATE 6120192 DATE 
INST LINE INST LINE 

0 0 
0 1 

I 

#ATE 612019211DATE 1 I1 199 
pm %REC llppm %REC 

2 
75 83.33 

161 108.05 
373 99.47 

0.00% 
0.00% 
0.00% 

2. PROPANE LINE RECOVERY 

n DATE 6 n o m  

21.3  - 2 
Page 7 
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WESTON QC SUMMARY 
METHOD 18 

MILL SIMPSON SOURCE SP-BPHESB 

1. CHECK STANDARD 
I %REC ----__-____ 

55.64 
44.47 
42.65 
19.55 
36.54 
40.17 

ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
cumene 
alpha-pinene 
beta-pinene 
3-carene 

79.89% 
112.13% 
82.26% 

100.43% 
129.46% 
120.90% 

p-cymene 

36.26 
30.73 
26.67 
26.64 
26.76 
23.47 
20.49 
20.59 
20.61 
20.92 98.97%11 

85.37% 
02.00% 
01.85% 
00.95% 
01.82% 
01.88% 
01.67% 
99.11% 
97.81 % 

BEFORE RUN 
AFTER RUN 

EXP 3 

t 29.911 110.39%11 I 
29.911 109.84%11 

BEFORE RUN 
AFTER RUN 

10oll 77.99%11 I 
100ll 112.40%11 

BEFORE RUN 
AFTER RUN 

4. LINE BLANK 
FILE REF -------- 1 [ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

FKB4006 11 
FKB4014 11 

NOTES: 

21.3 - 3 
A:\SP-HESB.XLS Page 1 Printed on 8/18/92 12:06 PM 
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!!ILL: SIWPSON PAPER 

GATE 6 / 1 9  -) 

TIWE 0948 1049 

SOURCE BPHSHS - )  

FIN PN2161 -) 
EPN 5116 - )  

UNITS 
woo0 HAROVWO -! 
DROOUCT T I 0  215 
KAPPA i9.a 

CHEW USAGE 
C l l  L B ~ T  i z a  

NcOH L B l T  104 

NrOCl  L B l T  30 

c lot  L B l T  16 

HAOCl WT 2 
N8OH L B l l  4 

0 STOCX F 118 
E WlXER F 120 

0 U P F L W  F 161 
~t nixn F 110 

OH LEVEL 
E 10.1 
HI 1.3 
0 4.1 
H e i  8.1 

H! MIXER F i z a  

SCRUBBER. C 1 i  
TYPE - COLUMN 
SRB WED - TELLERETTES 
GAS F L W  
L I P  FLOT 
OP 

SCFN - NO FAN 
3 GPN 10s NtOH 

I N  HIO - NO FAN 

215  
1a.3 

120 

I04 

30 

16 

2 
4 

I IO 
I20 
120 
162 
1 IO 

10.1 
1 . 3  
4 - 1  
8.1 

!215 

300 
20.0 

128  

I l l  

30 

11 

2 
4 

i i a  
120 
128 
Id2 
I10 

10.8 
7 . 1  
4 . 1  
8 . 1  

SOURCE: HAROWOOO BLEACH PLAN1 

215  
18.1 

108 

120 

32 

I1 

2 
4 

1 IO 
I IO 
I20 
It3 
110 

10.1 

4. I 
8 . 2  

8 . 3  

215 
18.8 

IO8 

I20 

32 

I1 

2 
2 

I10 
110 
120 
I63 
110 

10.1 
8 . 2  
4. I 
8.3 

1033 

215 
18.1 

loa 

I35 

10 

11 

2 
1 

112 
114 
124 
163 
1 IO 

10.0 
8.9 
4 .  I 
8 . 5  

1351 1451 

BPHESB -) 

PN2156 - '  

SN69 - )  

350 
11.6 

I16 

127 

30 

18 

2 
4 

1 I2 
114 
I20 
162 
I IO 

( 0 . 1  
1.0 
4 . 1  
as 

1 2 1  SCRUBBERS. C101 T O M  AND SEAL BOX 
P I P E  - COLU" 
SRB ME0 - TELLERETTES 
US FLOW SCFH - NO FAN 
LIP FLW IO 6pll DILUTE SODIUM BISULFITE 
OF I N  Hi0 - NO FAN 

NOTES: 1.0 BLEACHIIIO sEauEicE - cHtonInE. c 
CAUSTIC SODA. E 
1st SODIUM HYPOCHLORITE WITH CAUSTIC, Hc 
CHLORINE D I O X I D E  l I T H  CAUSTIC. 0 
2nd SODIUM HYPOCHLORITE WITH CAUSTIC. H t  

2.0 ALL VALUES ONE HOUR READINGS FROM OPERATIONS LOG 
3.0 PRODUCTION IS IN OVEN DRY UNBLEACHED SHORT TOWS 
4.0 C l O i  IS AS C l 0 1  
5.0 HI DH REPRESENTS V A T  OH WHERE OH IS ADJUSTED BY ADDING CHLORINE 

FILTRAIE  TO REDUCE SCAL lN6 .  ACTUAL DH IN THE HYPO TOWER IS 
IN THE R A N N  OF 9.5. 

Hots: Set Aooeadix D for U n i t  P r o c e a t  Otrcriotron 

21.4 - 1 

350 
19.0 

116 

127 

30 

18 

2 
2 

I12 
114 
120 
162 
110 

10.1 

4 .1  
8 . 5  

r .o 

1551 

325 
19.5 

116 

153 

32 

11 

2 
4 

118 
11.9 
128 
IS2 
110 

10.5 
1.0 
4. I 
8 . 8  

215 
19.2 

168 

1 4 5  

32 

11 

2 
1 

114 
I14 
I24 
110 
110 

10.1 

4 . 1  
8 . 6  

r .o 

ir5 
18.8 

168 

145 

32 

I1 

2 
4 

I14 
114 
114 
I10 
110 

10.1 
1.0 
4. I 
8.6  

5 / 2 1  
0914 1011 

BPHESB -! 
PN2156 - 8  

i N 6 9  -! 

.I11 

2 1 5  
19.4 

I68 

I31 

31 

11 

2 
1 

1 I4 
114 
124 
110 
110 

1 0 . 9  
9 . 9  
1.1 
8 . 8  

RETENTION TIWES. WIN I 350 Ti0 
42 
12 

110 
220 
10 
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SECTION 22 

FIRST NaOCl WASHER VENT 

(SP-BPHFHW) 

Section 22.1 Emission Test Results - VOC 

Section 22.2 Emission Test Results - Miscellaneous 

Section 22.3 Quality Control Results 

Section 22.4 Process Operating Data 
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SECTION 22 
FIRST NaOCl WASHER VENT 

(SP-BPHFHW) 

The First NaOCl Washer Vent was tested on one day. The source was sampled for 
volatile organic compounds using Methods 25A and 18. Chlomform and hydrogen chloride 
samples were collected. 

Total Hvdrocarbom ( M25Al 

Figure 22.1 presents the THC a n d  for the test period on 6/17/92. The total 
hydrocarbon concentrations varied from 105 to 166 ppm. 

omwunda IM1U Volatile Oraank C 

Table 22.1 summarizes the results for the Method 18 target compounds, and Section 
22.1 is a tabulation of the data Methanol and chlomform were identified. The volumeUic 
flow was measured during sampling with a pitot tube. 

Miscellaneous Parameter8 

Table 22.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Chloroform results (lb/hr) were Section 22.2 tabulates the results for each compound. 

comparable to Method 18 data. Hydrogen chloride was detected (<0.1 lb/hr). 

voc 0 ualitv co ntrol R e d &  

The VOC quality control data arc tabulated in Section 22.3. An explanation of the data 
is included in the section. Quality control results for other panuneten arc included with the 
data summary in the section referenced. 

Process Deseri~tioa a nd Ow ratinn Conditiom 

Sectim 22.4 includes the process operating data as recorded and provided by mill 
P r S O M C l .  

22 - 1 
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TABLE 22.1 SUMMARY OF VOC RESULTS 

Mill: SlMpSON - PASADENA 
sourcecodc: SP-BPHFHW 

souroc: Firat NaOCl Washer Vcd 
Test Dates: 6/18/92 

'IN: PN2158 CU+ NA EPN SMI 

Volometdc Flow Data 
U m A N  - DL 

Produdon Rmc, AIM pulp/hr 
Mdhod 16 Data, b/hr 

Hydrogen sulfide 0. I 
Methyl mercaptan 0.1 
Mmelhyl sulfide 0.1 
C h  &ulii& 0.1 
Dtwrnyl disul5& 0.1 

M e w  0.1 
E ~ h m l  ND ND ND 0.1 

Method 18 Data, Ibhr 

AceCOne 0.1 
2-Ropanol 0.1 
2-Butamne 0.1 
Chlomform 0.1 
Eklaenc 0. I 
BromodichloromeW ND ND ND 0.1 
T o k  ND ND ND 0.1 
Ethyl b e a p u  ND ND ND ' 0.1 
m-. pXykm ND ND ND 0.1 
WXykne ND ND ND 0. I 
Cumen ND ND ND 0.1 
Plpha-PioClu ND ND ND 0.1 
km-Piacnc ND ND ND 0.1 
3-carclx ND ND ND 0. I 
T F W - 1  ND ND ND 0.1 
P- ND ND ND 0. I 

W M C , l b / t n  0. I 
Unlmowm m C l b b  0.1 
sum of compound8 M c. Ibb 0.1 

Methed 16 PIrP Method 18 Data 
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TABLE 22.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADENA 
SouraCOdc: SP-BPHPHW 
FIN: PN2158 EPN: sN71 

Soum: PirJC NaOa WpJber Vent 
Test Dates: 6/18/92 
CIN: NA 

22 - 4 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: First Nom1 Washer Vent FIN: PN2158 
Sour~ecods. SP-BPHFHW Date: 6/18/92 EPN: SN71 CIN: NA 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning T i e  1100 1200 1300 
Flow Data 

Stack Teempsrpture. "F 135 135 
Moishuu Conteat, % 11.4 , 11.4 
oxygeo Concurtration. 96 20.8 20.8 
Carbon Dioxide Coocmtration, % 0.0 0.0 
Volumetric Flow Rate. x10-3 ACFM 0.8 0.8 
Volumetric Flow Rate, x10'3 DSCFM 0.6 0.6 

Production Rate. ADT p u l p 5  12.5 12.5 12.5 12.5 

Hydrogen sulfide 

Proces Operating Conditions 

Method 16 Data 

Concentration, ppmvd 
Emission Rote. I b 5  

Concentration, ppmvd 
Emission Rote. I b 5  

Concentration. ppmvd 
Emission Rote, I b 5  

Concentration. ppmvd 
Emission Rate, l b 5  

Concentration, ppmvd 
Emission Rate. I b 5  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl clidme 

Method 18 Data 
Methanol 

Concurtration, ppmvd 
Emission Rnh, l b h  

Concmtration. ppmvd 
Emission Rate, Ib/hr 

Methyl mercaptan 

0.6 * 0.6 0.6 
EthPnd 

Conccutration, ppmvd 
Emission Rate, I b 5  0.1 * 0.1 0.1 * 

AeetolW? 
Concmtmtion, ppmvd 1.8 1.2 1.5 
Emission b, I b 5  0.1 0.1 * 0.1 

Emission Rate, I b h  0.1 0.1 * 0.1 

2-Ropand 
Coocmtration. ppmvd 0.6 * 0.6 0.6 * 

61.6 70.1 65.9 
0.2 0.2 0.2 

2 of 16 61EPHFHW.XLS 9122192 
22.1 - 1 -om a mom v d w  worn kuduntho dacctica limit. 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: First NaOCl Washer Vent FIN: PNZis8 
SourceCode: SP-BPHFHW Date: 6/18/92 EPN: SN71 CIN: 

Run I Run 2 R m  3 Average 

I Dmethyl sulfide 
Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. I b k  

Concentrptiw, ppmvd 
Emission Rate, I b k  

Comtrpliw, ppmvd 
Emission Rate, Iblhr 

Br~modiehlommethane 
Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, Iblhr 

Concmtration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rw. I b k  

Concatration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, I b k  

Z-ButanO~ 

Chlomfom 

Benerw 

DmeUlyl disulfide 

Toluene 

Ethyl benzene 

m-, pxylene 

*Xylene 

ClrmflK 

a l p h s - p i ~ ~ ~ ~  
ConG=4ltrotiw, ppmvd 
Emissiw Rate, lblhr 

Comtration,  ppmvd 
Emission Rate. Iblhr 

Coocurtdon, ppmvd 
Emission Rate, lblhr 

beta-pi- 

3-cprrne 

0.6 
0.1 * 

156.9 
1.9 

0.6 * 
0.1 

1.1 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

134.0 
1.6 

0.6 * 
0.1 * 

1.1 * 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 

0.6 I 
0.1 * 

145.4 I 
1.7 

0.6 * I - 
0.1 * 

1.1 * I 
0.1 * 

I 
0.6 * I 
0.1 * 

0.6 * 
0.1 * 

0.6 * I 
0.1 * 

0.6 * 1 
0.1 * 

0.6 * 
0.1 * 

OA 0.1 * I 
0.1 Oh * I 
0.1 o.6 * * I 

0.1 * 0.1 Emission Rate, -1blhr 

22.1 - 2 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Sourcs: First NaOCl Washer Vslrt FIN: PN2158 
S o u ~ C o &  SP-BPHFHW Date: 6/18/92 EPN: SN71 cm: NA 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

Run I Run 2 Run 3 Average 

Pcym- 
Conmtrntion. ppmvd 
Emission Rate. I b b  

Kmmrpascprbon 
Concatdon, ppmvd 

Unlolowamc.rbw 
Concentration, ppmvd 

Sum Ml8 as clvboa, l b h  

0.6 0.6 0.6 
0.1 0.1 * 0.1 * 

191.8 178.0 184.9 

0.0 1.4 0.7 
0.2 0.2 0.2 

Unlmown Compounds 'L &Total 0.0% 0.8% 0.4% 
Method 25A Data 

Total Hydroenrboas 
Coweatdon, ppmvd M C 159.1 147.9 152.4 153.1 
Emission Rate, I b h  as C 0.2 0.2 0.2 0.2 

COMMEN'IS 

M18 mn I for 6/18/92 was r e j d  b u r s  not consistent 
with ochn GC injcctioru. 

hgo 4 of 16 6IBpHFHW.XU 9/22/92 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA SOUM: Firsl NaOCI W h  Veal FIN: PN2158 
sourcscode: S P - 0 P " W  Due: 6/18/92 EPN SN71 cm: NA 

Run 1 Run 2 Run 3 Avengs 

CALCULATED RESULTS 
Ttne 1310 

Flow Data 
SI& Teuqxmhm, "P 
Moisture coateat. % 

cuboa Dioxide Coaosobation. % 
Volumaric Flow R.te. ~ 1 0 . 3  ACFM 

O x y p  cmxabation, I 

135 
11.4 
20.8 
0.0 
0.8 

135 
11.4 
20.8 
0.0 
0.8 

Volumrtric Flow R.te. x10-3 DSCFM 0.6 0.6 

Pnregs OwrntIon Conditions 
11.5 

117. I, 
1.4 

0.9 
0.1 * 

11.5 

117.1 
I .4 

0.9 
0.1 * 
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QUALlTY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample h e  loss or other QC r d t s .  The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method ZA, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quahty control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

MUA 

Calibrau ‘oq was performed using certified propane concentrations (reponed as methane) 
in nitrogen. The calculated calibranon m e  was then used to recalculate the concentration of 
each standard. ?he percent m r  is the percent of span for the analyzer. The correlation 
coefficient is pnsaned even though it is somewhat meaningless with so few data points. 

A line studv was performed by i n d u c i n g  propane in nitrogen from a Tedlar bag at the 
probe tip and then M y  to the analyzer. The ratio of the two m e d  concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled &om the probe tip through 
the entire sampling systems to the andm to demonspate the cleanliness as a nitrogen b l a k  

Volatile om an^^ * Commands bv M18 

The Cali- CUIVR was verificd by analyzing a check standard containing a number of 
compounds. ‘ he  percmt recovery waPcalculated based on the theoretical concentration. The 
retention times of the cumpounds we= verified &om the check StaDdard 

A line stue was perfomred by inuuducing methanol in air from a Tedlar bag at the probe 
tip and then dirrctly to thc GC. l l ~ ~  ratio of the two measured concentrations is presented as a 
percent rrcovay. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absmce of peaLs was used to demonsaate a line blank. 

A-c was prepared from three standards generated from gravimemcally 
celtified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line SN& was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and tha~ dirrctly to the GC. The ratio of the two m d  concentrations is 
presented as the paemt recovery. 
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HFHW.XLS 

BEFORE 
AFTER 

OUALITY CONTROL SUMMARY 
METHOD 26A 

MILL SP SOURCE SP-BPHFHW 

" 

INST LINE %REC INST LINE %REC 
89 91 102% 0.00% #DIVIOI 
89 80 90% 0.00% #DIV/OI 

1. CALIBRATION 

' 

BEFORE 
AFTER - 

THEOR 

- 
DATE 6/18/92 DATE 1 /o/oo 
INST LINE INST LINE 

0 0 IDIVIOI 
0 0 #OIV/OI 

ppm 

0 
90 

149 
375 

IATE 6/18/9; 
%REC 

-4 
89 98.89% 

157 105.37% 
371 98.93% 

- i 

ATE 110100 
pm %REC %REC 

#DIV/OI 

2. PROPANE LINE RECOVERY 

n DATE 6/18/92 1 DATE 1 /0/00 
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1. CHECK STANDARD 

FILE NAME 

ppm 

ethanol 55.64 
acetone 44.47 
isopropanol 42.65 
dimethyl sulfide 19.55 
benzene 36.54 
bromodichloromethane 40.17 
dimethyl disulfide 36.26 
to I u e n e 30.73 
ethyl benzene 26.67 
m-xylene 26.64 
o-xylene 26.76 
cumene 23.47 
alpha-pinene 20.49 
beta-pinene 20.59 
3-carene 20.61 
p-cymene 20.92 

1 [---..------.---.- %REC ___________ 
, I T H E O R ] I E X P I E X P  2 1 3 '  

FIB4002 
76.31 % 

109.29% 
86.88% 

102.01% 
128.94% 
127.25% 
104.19% 
97.12% 

104.32% 
102.36% 
105.36% 
105.18% 
105.40% 
99.62% 

100.51% 
101.78% 

BEFORE RUN 
AFTER RUN 
3. METHANOL RECOVERY 

BEFORE RUN 
AFTER RUN 

A:\SP-H FHW 

29.911 104.89%11 I1 
29.911 109.44%1( 

ITHEOR )(%REC II%REC II%REC 
10011 88.35 %I1 
10011 129.67%]1 II 

Page 1 Printed on 8/18/92 12:37 PM 

22.3 - 3 
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YIIL: sInpsou PAPER 

DATE 6/11 -) 
TIWE 0939 1039 

SOURCE EPHCTS -) 
FIN PN2182 -) 
EPN SNl4 -) 

UUITS 
I NoOD 

PRODUCT TI0 
KAPPA 

C H f I  USA6E 
Clt LBlT 

NtOH LBlT 

UaOct LBlT 

c lot  LB/T 

UAOCl LBlT  
UtMl L B l T  

C STOCK F 
E I I X f R  F 

D UPFLOT F 
HI I I X R  F 

OH LEVEL 
E 
Ht 
0 
H? 

HI nixfn F 

SCRUBBER. C l i  
TYPE - COLUMN 

HARDWOOD -) 

215 
19.5 

112 

145 

34 

11 

2 
4 

i t a  
118 
132 
180 
110 

10.9 
8.5 
4.1 
11.1 

SRB WED - T I L L f R f T T E S  
US FLOT 

DP 

SCFn - NO F IN  

IN H I D  - 110 fAN 
L I P  FLW 3 BA 101 IeOn 

215 
11.6 

112 

145 

34 

11 

2 
2 

110 
118 
132 
160 
110 

10.9 
8.5 
4.1 
8.1 

1139 

300 
16.0 

110 

134 

34 

11 

2 
4 

i i a  
118 
132 
160 
110 

10.6 
8 - 9  
4.0 
11.11 

SOURCE: HARONUOO BLEACH PLAN1 

6/18 - )  

0939 1039 1139 1100 1200 1300 1539 1639 1139 

EPHCBS -) BPHFHN -) EPHWV - )  

PW2301 -) PU2158  -) PNZl62 -) 
SN89 - )  SI11 -) SN14 -) 

215 
19.5 

112 

145 

34 

11 

2 
4 

i t a  
i i a  
132 
160 
110 

10.9 

4.1 
8.1 

11.5 

215 300 300 300 215 215 115 215 
11.3 16.0 16.6 11.0 11.0 11.1 11.1 18.5 

112 (10 116 ire i t 8  i t e  e4 84 

145 134 114 114 101 101 101 101 

34 34 28 34 28 34 28 31 

11 11 18 16 16 16 16 16 

2 2 2 2 2 2 2  2 
2 4 2 2 2 2 4  4 

110 i i a  120 120 120 120 120 120 
118 i t a  120 120 120 120 120 120 . 
132 132 132 132 I32 132 132 132 
180 160 160 1M 180 160 160 160 
110 110 110 110 110 I10 110 110 

121 SCRUBBERS. C l o t  T W f R  A I D  SEAL BOX 
T Y P f  - COLUMN 
SRB WE0 - T E L L f R E T T f S  ' 

US FLOl S C F l  - NO FAN 

OF I N  b O  - NO FAN 
t Ia FLOT i o  WI DILUTE SODIUM BISULFITE 

NOTES: 1.0 B L f A C H I I O  SEPUEHCE - CHLORII(f. C 
CAUSTIC SODA, f 
let  SODIUM HYPOCHLORITE V I T H  CAUSTIC, HI 
CIILORIYE D I O X I D f  WITH CAUSTIC, D 
2nd souurn HYPOCHLORITE WITH CAUSTIC, ~t 

2.0 ALL VALUES Ollf HOUR R f A O I I s l i  fRWI OPERATIONS LO6 
3.0 PROWICTIW I S  I N  OVEN DRY UIBLEACHfD SWORT TON8 
4.0 CIOI IS AS C l &  
5.0 HI pH R f P R f S f N T S  VAT DH VHfRE pll I S  ADJUSTED BY A 0 0 1 1 6  C H L O R I I f  

F I L T R A T f  TO REOUCf SCALI IQ .  ACTUAL oil I N  THE HYPO T W f R  I S  
I N  THE R A W  Of 9.5. 

Note: Sac Appendix D for U n i t  P r o c c c c  Oeccript ion 

22.4 - 1 

R f T f N T I O M  111115. WIN 8 350 T / O  
42 
42 

110 
220 
30 
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Section 23.1 Emission Test Results - VOC 

Section 23.2 Emission Test Results - Miscellaneous 

Section 23.3 Quality Control Results 

Section 23.4 Process Operating Data 
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SECTION 23 
FIRST NaOCl SEAL BOX VENT 

(SP-BPHFHS) 

The First NaOCl Seal Box Vent was tested on two different days. The source was 
Chloroform and sampled for volatile organic compounds using Methods 25A and 18. 

hydrogen chloride samples were collected. 

Total Hvdrocarbom (M25 A1 

Figures 23.1 and 23.2 present the THC trends for the test periods on 6/20/92 and 
6/21/92. On the fmt day, total hydrocarbon concentrations ranged &om 655 to 688 ppm for 
the fmt half hour of testing. During the last two hours, concentrations varied from 397 to 650 
ppm. On the second day, they ranged from 878 to 611 ppm exhibiting a slight downward 
trend. At 1034, the concentration dropped to 488 ppm. 

Volatile Organic Comwunds (M 18) 

Tnble 23.1 summarizes the results for the Method 18 target compounds, and Section 
23.1 is a tabulation of the dnta. Method 18 runs for 6/20/92 were rejected because they were 
not consistent. Methanol, chloroform, and bromodichloromethane were identified. U h o w n s  
recumd following chloroform (-0.8 ppm as carbon) and bromodichloromethane (- 3.5 ppm 
as carbon). The volumetric flow was measured during sampling with a pitot tube. 

Table 23.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Section 23.2 tabulates the results for each compound. Chloroform results (Ib/hr) were half the 
Method 18 data values. Hydrogen chloride was detected ( 4 . 1  Ib/hr). 

VOC Oualitv Control Resnltq 

The VOC qu&y control data are tabulated in Section 23.3. An explanation of the data 
is included in the sedon. Quality control results for other parameters arc included with the 
data summary in the seaion referenced. 

Section 23.4 includes the process operating data as recorded and provided by mill 
personnel. Not all process operating data was given for VOC run times. The data with the 
closest Nn time was Used. 
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TABLE 23.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA source: First NaOQ Seal Box VMI 

SOU= Codc: SP-BF"S TmDatcs: 6R0/92 6I21/92 
PN21S9 CIN. NA EPN s m 2  

I 

MEAN - DL - MIN - MAX - 
VolnmcMc Elm D.1. 

Method 16 Dah, Ibhr 
Hydrogen &de 0.1 
Methyl w=capsn 0.1 
Dimemyl sul6de 0.1 
C h  dirul6&? 0.1 
Dimethyl disulede 0. I 

Methanol 0. I 
ElhaDol 0.1 
ACUOOC 0. I 
2-mJpaaol ND ND ND 0.1 
2 -Bdlnm ND ND ND 0.1 
rnmfform 0. I 
Be- 0.1 
B ~ o d i & I o ~ ~  0.1 
Tolamc 0.1 
Emyl knaae ND ND ND 0.1 
m-. pXykn: ND ND ND 0.1 
0-Xykac ND ND ND 0.1 
Cuwn ND ND ND 0. I 
alpha-piaa ND ND ND 0.1 
bem-pincn: ND ND ND 0. I 
3-calem ND ND ND 0. I 

ND ND ND 0.1 
ND ND ND 0.1 

TerpeacrWaSpedfkd) 
PW=- 

~ ~ C , I b / l x  

Method 18 Dat4 I b h  

Mahod 16 P b  Mabod 18 Data 



1 
1 TABLE 23.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADFNA 
Source Codc: S P - B P m  
FIN: PN2159 m: sN7z 

I 
i I 
I 
I 
I' 
1 
I 
I 
I 
1 
I 
I' 
I 
I 
I 
I 

Source: NaOa Washer Vent 
Test Dates. 6f20/92.6/21192 
CIN: NA 

Volumetric Flow Data II 
Stad: Tcmpraane, O F  

Roduciion Rate. ADT p d p b  lld ll.5 ll.5 

Emisdon Raw, I b b  

chloroform 

DL = Detedoo Limit 

23 - 5 

I 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: First NaOCI Sed Box Vent FIN: PN2159 
Source Code: SP-BPHFHS Date: . 6/20/92 EPN: SN72 CIN: NA 

Run 1 Run2 . Run3 Average 

CALCULATED RESULTS 
Beginning Time 833 933 1033 
Flow Data 

Stack Tempcrahm, "F 
Moisture Conteat, % 
oxygal Concentration. % 
Carbon Dioxide C o o c e ~ l ~ o n ,  '16 
Volumetric Flow Rate, ~ 1 0 - 3  ACFM 

121 121 
11.9 11.9 
20.8 20.8 
0.0 0.0 
0.6 0.6 

Volumscric Flow Rate. ~ 1 0 . 3  DSCFM 0.5 0.5 

Process Operating Conditions 

Method 16 Data 
Production Race, ADT pulpihr 11.5 11.5 11.5 11.5 

Hydrogen sulfide 
Concentration, ppmvd 
Emission Rate, Ibihr 

Concentration. ppmvd 
Emission Rate, Ibihr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Race. lbihr 

Concentration, ppmvd 
Emission Rate, I b k  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rots, I b k  

Concentration, ppmvd 
Emission Rate. lbihr 

Concentmion, ppmvd 

Methyl mercaptan 

Ethanol 

AeetoW 

2-Roppnol 



EMISSION TEST RESULTS - VOC I 
NA I 

Dimethyl sulfide I 

Mil]: SIMPSON - PASADENA Sou=: First NaOCl Seal Box Vent FIN: PN2159 
m e :  SP-BPHFHS Date: 6/20192 EPN: SN12 CIN: 

Run 1 Run 2 Run 3 Average 

concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, l b k  

Bmmodichlommethpne 
Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rnte, l b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, Ib/hr 

Terpenes (Umpecified) 
Concentration, ppmvd 
Emission Rate, I b k  

2-Butanoae 

chlomrom 

Benzene 

Dimethyl disulfide 

Tolwne 

Ethyl benzene 

m-, p-Xylene 

0-Xylene 

ClrmeW 

d p h a - K ~ ~ ~  

beta-K- 

3-c- 

~ 

I 
I 
I 
I 
I 
I 
I 
1 
1 
I 

I 
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I 

i 

I 
I - on0 or mom vduu w e n  leu th.n tho detection limii. 23.1 - 2 Rga 3 of I6 E1BPHFHS.XLS 12/14!"? 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: First NaOCl Seal Box Vent FIN: PN2159 
Sourn Code: SP-BPHFHS Dah% 6120192 EPN: SN12 CW: NA 

Run I Run 2 RULI 3 Average 

PCYmelK 
Concsntration. ppmvd 
Emission Rate. I b k  

Knowrs as Carbon 
Conceatration, ppmvd 

UnknomsasCarbon 
Conceatration, ppmvd 

Sum MI8 as Carbon, I b b  
Unknown Compounds B of Total 

Total Hydroearborn 
Method 25A Data 

Concentration, ppmvd .s C 682.2 583.4 563.0 609.5 
Emission Rate, l b k  as C 0.6 0.5 0.5 0.5 

COMMENTS 

AU M18 rima for 6/20/92 were rejected bccaurc not conrialent. 

or mom vduo. w e n  l e u  d m  the -tion l i t .  23.1 - 3 



I 
NA I 

CALCULATED RESULTS I 
I 

CubOD Dioxide Concmbation, 46 0.0 0.0 1 
OA I 

I 
I 
I 
I 
I 
I 

Emission Rate, lbilu 0. I 0.1 0.2 0.1 1 

EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: First NaOCl Seal Box Vat FIN: PN2159 
s ~ u m  code. SPBPWHS Date: 6/21/92 EPN: SN72 CIN: 

Run I Run 2 Run 3 Average 

Beginniq Time 914 1014 1114 
Flow Data 

Swk Tempnnhrre. "F 127 127 
. 14.0 

Oxygm Conceatntion. 46 20.8 20.8 

Volumetric Flow Rate. x10-3 ACFM 0.7 0.7 
Volumtric Flow Rate. ~ 1 0 . 3  DSCFM 

Production Rate. ADT p u l p h  11.5 11.5 11.5 11.5 

= ~. ~~ ~ . . ~ .  ~~~~ ~ ~ 1 4 . 0  
~ ~ MoishlrsCODtOOt, 46 

0.6 

Process Operating Conditions 

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 
Emission Rate, lbilu 

Concentration. ppmvd 
Emission Rate, Ibilu 

Concentration, ppmvd 
Emission Rate. Ib/hr 

Coocentration, ppmvd 
Emission Rate, lblhr 

Conceatration, ppmvd 
Emission Rate, lblhr 

Methyl mercaptan 

Dimfzthyl sulfide 

CPrboa disulfide 

Dimethyl disulfide 

Method 18 Data 
Methand 

Concentration, ppmvd 47.5 50.1 54.3 50.6 

Methyl mercaptan 

i 
::: * 1 

Conceatmtion, ppmvd 
Emission Rate, lwhr 

Coocentration, ppmd 0.6 * 0.6 0.6 
Emission Rate. I b h  0.1 * 0.1 * 0.1 * 

Conceutntion. ppmvd 0.6 * 0.6 0.6 * 0.6 

Ethanol 

A a t o n  

Emission Rote, I b k  0.1 0.1 * 0.1 * 0.1 I 
Emission Rate. l b h  0.1 * 0.1 * 0.1 0.1 1 

2-hppnol 
Concentration, ppmvd 0.6 * 0.6 * 0.6 0.6 * 

*Oran or mom v k w n  l o r  uvll Iho detection limit. 23 .1  - 4 

I 
I h g o  6 of 16 EIBPHFHS.XLS 9/22/92 
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EMISSION TEST RESULTS - VOC 
Ma: SIMPSON - PASADENA Source: First NaOCl Seal Box V a t  FIN: PN2159 
Sourc~codt: SP-BPHFHS Date: 6/21/92 EPN: SN72 CIN: NA 

D i e t h y l  sulfide 
Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Conceatration, ppmvd 
Emission Rate, I b h  

Concatration. ppmvd 
Emission Rate, I b h  

Bromodichlnmnethan 
Concentration, ppmvd 
Emission Rate, Iblhr 

Concatration. ppmvd 
Emission Rate, Iblhr 

Concatration, ppmvd 
Emission Rate, I b h  

Conceatntion, ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate, I b h  

Conceatntion. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concatration, ppmvd 
Emission Rate. Ib ib 

Concentration. ppmvd 
Emission Rate. lblhr 

Conceatntion. ppmvd 
Emission Rate. lblhr . 

Conceatration. oomvd 

2-Butanone 

Chloroform 

Benene 

Dimethyl disulfide 

Toluene 

Ethyl barrpn 

m-, gxylene 

*Xylene 

ClrmflW 

alphs-pinac 

be.ta-Knmt 

3-camle 

Terpenes (Umpa+fk3 

0.6 * 
0.1 

1434.2 
14.9 

0.6 * 
0.1 * 

2.4 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 

0.6 * 
0.1 * 

1185.1 
12.3 

0.6 * 
0.1 * 

2.3 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 
0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 

0.6 * 
0.1 * 

1188.4 
12.4 

0.6 * 
0.1 

2.3 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 * 
0.1 

1269.2 
13.2 

0.6 
0.1 * 

2.3 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1. * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * ~. 
Emission Rate. ib& 0.1 * 0.1 * 0.1 * 0.1 * 



EMISSION TEST RESULTS - VOC 1 
NA I 
I 

Comntration. ppmvd 4.3 5.3 6.2 5.3 I 

I 

Mill: SIMPSON - PASADENA Source: First NaOCl Sepl Box Vent , FIN: PN2159 
 cod^: SP-BPHFHS Date: 6/21/92 EPN: SN72 CIN: 

Run 1 Run 2 Run 3 Average 

Pcym- 
Concentration. ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 

o.l * I 
Emission Rate, Ib/hr 0.1 * 0.1 * 0.1 * 

KnomreasCBrbOn 

Unkaowm~~CBrbOn 

Sum Ml8 m Carbon. Ibhr 1.4 1 .1  1 . 1  1.2 
Unknown Compounds 'k of Total 0.3% 0.5% 0.6% 0.5 A 

Cooccouotion, ppmvd 1289.5 1074.2 1079.8 1147.8 

Method 25A Data 
Total Hydmcarbnns 

Concatration, ppmvd as C 919.8 765.1 811.6 832.2 
Emission Rate, Ib/hr as C I .o 0.8 0.9 

COMMENTS 

All M l 8  nuu for 6/20/92 welc rejected bccaurc not consistent. 

23.1 - 6 Orm a man values w m  ku h a  the Wti~ limit. 

1 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Souroe: First NaOCl Seal Box Vmt F M  PN2159 
sourcScods: SPBPHFHS Doce: 6/DI9?. EPN [ SN72 cm: NA 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Beghiug Tiw 1015 
Flow Data 

Strk Tenrpenhue. "P 
Moisture Coatcat. % 
Oxygm Coaccatntioa, % 
CubOD Dioxide CcacuItntioll. % 
Vdumstric Flow Rate, x10'3 ACPM 

I21 
11.9 
20.8 
0.0 
0.6 

121 
11.9 
20.8 
0.0 
0.6 

Volumstric Flow Rate. x10'3 DSCFM 0.5 0.5 

production Rate. ADT p d p k  11.5 11.5 
proegs operating Collditioop 

870.7 
7.6 

10.9 

870.7 
7.6 

10.9 . .. 
Emissioll Rate, Ibhr 0.1 * 0.1 * 



I EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: First NaOCl serl Box V a t  FIN: PN2159 
Sourn coda: SP-BPHFHS D w :  6/21/92 EPN SN72 CIN: 

NA I Run 1 Run 2 Run 3 Avenge 

I CALCULATED RESULTS 
B e g h i q  Time 1045 
Flow Data 

Stack Tempenhm, O F  

Moishushlcat, % 

cprboa Dioxide Coaecntntioo. % 
V o l d c  Flow Rots. x10’3 ACFM 

oxypm clnNxatntion. % 

127 
14.0 
20.8 
0.0 
0.7 

127 
14.0 
20.8 

0.7 
V o l d c  Flow Rata, x10-3 DSCFM 0.6 0.6 

Production Rots, ADT p u l p h  11.5 11.5 

CMorocorm (Arkorpth Tube) 

I 
I 
I 

Roegs Operating Coaditions 

Miscellaoeous Parameters 

Coacsatrption, ppmvd 651.0 651.0 
Emission Rnte, l b 5  6.8 

Hydrogen chloride 
Coacsatntion, ppmvd 3.9 3.9 
Emission Rots, l b h  0.1 - 

O’I*. I 
I 
I’ 
I 
I 
I 
I 
I 
I 
I 

Rno 4of8 OIBPHFHS.XL.5 9/17/92 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected bcforc. 
during and after the VOC testing on the source. The s o w c  test results have not been corrected 
for calibration emr ,  sample line loss or other QC results. The re& should intuprct the 
emission data in light of the emission quahy control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data summarized in tabular form on the following pages. 

Total Hvdrocarbon ITHC) bv MZSA 

Calibration was performed using certiiied propane ConCentratioM (reponed as methanc) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standad. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is pnsented even though it is somewhat meaningless with so few data points. 

A line stu& was performed by introducing propam in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percan recovery. Zezo grade niuogen was also puUed froln the probe tip through 
the entire sampling systans to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ommk Comwunda bv MlB 

The was verified by analyzing a chcckstaadard containing anumkr  of 
compounds. The pa~an recovery was calculated based on the theoretical concentration. The 
retention times of the compounds we= VUSUI &om the check .sanded 

A line s t u ~  was paformed by introducing methanol in air &om a Tedlar bag at the probe 
tip and then dirrttly to the GC. The ratio of the two measured concentratim is presented as a 
percent recovery. Ihe gas chromatograph was allowed to NII for the duration of the analysk 
time. and the absmee of pcaka was used to demonspate a line blank. 

Total R e d u d  Sulfur bv M16 

A calibration curve was prepared from three standards gemrated from gravimemcally 
cenifed permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line studv was pcrfomed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then dirrnly to the GC. The ratio of the two mesSured concenPatiolW is 
pnsmed  as the pacrm rrcovay. 



OUALlTY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE 

1. CALIBRATION 

I 
BEFORE 
AFTER 

SP-BPHFHS 

" 
INST LINE %REC INST LINE %REC 1 

84 88 105% 84 86 102.38% 
88 70 80 % 384 354 92.19% 

90 84 93.33% 97.78% 
149 159 106.71% 107.38% 
375 372 99.20% 98.67% 

I 
I 
I 
I 

I 
I 
I 
I 2. PROPANE LINE RECOVERY 

1 DATE 6120192 1 'DATE 6/21/92 

3. UNE BLANK 

n DATE 6/20/92 DATE 6/21/92 

. 

AFTER 0 0 0 0 

I 
I 
I 
I 
I 

23.3 - 2 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

p-cymene 

WESTON OC SUMMARY 
METHOD 18 

MILL SIMPSON SOURCE SP-BPHFHS 

1. CHECK STANDARD 
1 _____._.___ II[ ___._____________ %REC 

20.9211 94.65%1) 98.97%11 

ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
curnene 
alpha-pinene 
beta-pinene 
3-carene 

BEFORE RUN 
AFTER RUN 

55.64 
44.47 
42.65 
19.55 
36.54 
40.17 
36.26 
30.73 
26.67 
26.64 
26.76 
23.47 
20.49 
20.59 
20.61 

t 10011 99.26%11 88.97%11 
10011 77.99%11 65.1 1 %I1 

82.13% 
112.42% 
79.05% 
96.1 2% 

109.82% 
119.58% 
96.78% 
95.61 % 
96.29% 
94.79% 
97.09% 
96.72% 
96.06% 
92.73% 
92.20% 

79.89% 
112.13% 
82.26% 

100.43% 
129.46% 
120.90% 
85.37% 

102.00% 
101.85% 
100.95% 
101.82% 
101.88% 
101.67% 
99.1 1 % 
97.81% 

3. METHANOL RECOVERY 

4. LINE BLANK 

A:\SP-HFHS.XIS Page 1 Printed on 8/18/92 12: 19 PM 
23 .3  - 3 
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M I L L :  SIMPSON PAPER 

I A T E  6 / 1 9  - )  

TIME 0948 1049 

SOURCE BPHSHS -) 
F I N  PN2161  -) 
EPN S N l 6  - )  

UNITS 
llooo 
PROOUCT T I 0  
KAPPA 

CHEW USA6E 
C I I  LBlT 

NaOH L B l T  

N t O C l  L B l T  

c l o t  tn/T 

NAOCI i n n  
NtOH tn/i 

0 STOCK F 
E MIXER F 
H t  MIXER F 
D UPFLW F 
HI MIXR F 

OH LEVEL 
E 
HI  
0 
Hat 

SCRUBBER. C l i  
TYPE - COLUI(I( 

H A R D I W O  -) 
215 
1 9 . 8  

128  

104 

30 

I6 

2 
4 

118 
120 
I28 
182 
110 

10.1 
1 . 3  
4 . 1  
8.1 

snn WED - TELLERETTES 

L I P  FLW 
6AS F L W  

OP 

SCFW - NO FAM 

I N  HIO - Yo FAN 
3 GPW 101 NaoW 

215  
18.3 

120 

104 

30 

16 

2 
4 

I IO 
I20 
120 
I82 
110 

10.1 
1.3 
4.1 
8.1 

1215 

300 
20.0 

I za 
111 

30 

IT 

2 
4 

iia 
120 
128 
162 
I10 

10.8 
1 .2  
4 . 1  
8 .7  

SOURCE: HARDYWO BLEACH PLANT 

U20 
0833 0 9 3 3  

BPHFHS - i  
PN2159 -) 

SHT2 -) 

215  
18.1 

loa 

120 

32 

I1 

2 
4 

I10 
110 
I20 
I83 
110 

10.7 
8 . 2  
4 .1  
8.1 

215 
i a . 8  

loa 

I20 

32 

I1 

2 
2 

110 
110 
I20 
163 
110 

10.1 

4.1  
8.2 

8 . 3  

I033 

215  
1 8 . 1  

108 

I15 

30 

I 7  

2 
4 

112 
I I4 
124 
181 
110 

10.0 

4 . f  
8 .9  

a s  

350 
11.1 

I16 

I21 

30 

18 

2 
4 

1 1 2  
114 
I20 
182 
110 

I 0 , l  
1 .0  
4 . 1  
8.5 

1351  1451 

BPHESB - i  
PN2156  - ?  

SN69 - i  

1 2 1  s c n u n m .  e101 TOYER AND SEAL BOX 
TYPE - C O L U l l  
SRB WE0 - TELLERETTES 
81s FLOY SCFN - NO FAN 

DC I N  HIO - NO FAY 
t i p  FLOU IO 6pll DILUTE SODIUM n I s u t F r T E  

NOTES: 1.0 B L E A C H l l O  SEQUENCE - CHLORINE. C 
CAUSTIC SOM. E 
1st SOOIUll HYPOCHLORITE WITH CAUSTIC. HI 
CHLORINE D I O X I D E  YITH CAUSTIC. 0 
2nd SOOIUN HVWCHLORtTE UITH CAUSTIC. H t  

2.0 ALL VALUES OWE HOUR READ116S FROM OPERATIONS LO6 
3.0 PROWCTIOW IS I N  OVEN DRY UNBLEACHED SHORT TONS 
4.0 C l 0 1  IS AS C l O i  
5.0 HI OH REPRESENTS VAT OH !HERE pH IS AOJUSTEO BY AOOIN6 CHLORINE 

F ILTRATE TO REDUCE SCALING. ACTUAL DH I N  THE HYPO T W E R  I S  
IM THE RAN6E OF 9.5. 

N o t e :  Sac A O D m d i X  0 for U n i t  Procccc O c t c r i p t i o n  

23.4 - 1 

350 
19.0 

I18 

I21 

30 

18 

2 
2 

112 
I14 
120 
I82 
110 

10.1 
1 .o 
4 . 1  
as 

1 5 5 1  

325 
19.5 

116 

153 

32 

I7 

2 
4 

i i a  
1 Id 
128 
162 
I IO 

10.5 
1.0 
4. I 
8.8 

6/21 
0 9 1 4  1014 

BPHESB -) 

P N 2 l 5 6  - )  

SN89 -! 

215 
19.2 

I aa 

I45 

32 

I1 

2 
4 

114 
114 
124 
110 
110 

10.1 
1.0 
4 . 1  
a . l  

Z T 5  
18.8 

16a 

145 

32 

I1 

z 
4 

114 
I I4 
I14 
I IO 
110 

10.1 
1 .o 
4 # 1  
8 .6  

1114 

215 
1 9 . 4  

168 

I34 

31 

11 

2 
4 

I14 
1 I4 
I24 
110 
1 IO 

10.9 
9.9 
4 . 1  
8 . 8  

RETENTION TIMES. WIN 0 350 TI0 
42 
42 

110 
220 
30 
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SECTION 24 

C102 TOWER SCRUBBER VENT 

(SP-BPHCTS) 

Section 24.1 Emission Test Results - VOC 

Section 24.2 Emission Test Results - Miscellaneous 

Section 24.3 Quality Control Results 

Section 24.4 Process Operating Data 
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SECTION 24 
CIO, TOWER SCRUBBER VENT 

(SP-BPHCTS) 

The c102 Tower Scrubber Vent was tested on two different days. The Source was 
sampled for Methods 25A and 18. Chloroform and hydrogen chloride samples were collected. 

Total Hvdroearbons (M25A) 

Figures 24.1 and 24.2 present the THC e n d s  for the test periods on 6/16/92 and 
6/17/92. On the fmt day. the total hydrocarbon concentrations dropped several times to the 
50 to 200 range. On the second day, they exhibited a slight downward mnd from 643 to 414 
ppm. Again the concentrations dropped to the 50 to 250 ppm range. 

Volatile Orsank Co mDonnds (Mm 

Table 24.1 summarizes the mults for the Method 18 target compounds, and Section 
24.1 is a tabulation of the data. Chloroform, benzene, and bromodichloromethane were 
detected the fmt day. Methanol and chloroform were identified the second day. Unknowns. 
wen present before chloroform both days at approximately 4.5 and 1 .O pprn, respectively. The 
volumetric flow was measund during sampling with a pitot tube. 

Miscellaneous Parameters 

Table 24.2 summarires the results of testing for hydrogen chloride and chloroform. 
Chloroform results (lbhr) were 

However, the second day, they were 
Section 24.2 tabulates the results for each compound. 
comparable to Method 18 data the first day. 
approximately three times lower. Hydrogen chloride was detected. 

VOC Oualitv Control Results 

The VOC quality control data arc tabulated in Section 24.3. An explanation of the data 
is included in the section. Quality control results for other parameters an included with the 
data summary in the section referenced. 

Process DescriDtioa and Omratinn Conditiom 

Section 24.4 includes the process operating data as recorded and provided by mill 
PClSOMCl. 

I 
24 - 1 
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TABLE 24.1 SUMMARY OF VOC RESULTS 

CTN. PN21fTl EPN. SN73 FIN: PN2160 EPN. SN73 
MAX MEAN DL 

VolnmeMc Flow D.C. 
185 . 1ll 

0.4 

Hydrosen d& 0.1 
Methyl mercaptan 0. I 
Dimethyl S d 6 &  0.1 
C& disulfide 0.1 
Dimethyl d&lM? . 0.1 

Memawl N D ;  0.1 
EthaDol ND 0.1 
AatoDc ND ND ND 0.1 
2-propanol ND ND ND 0. I 
2-Bumncme ND ND ND 0.1 
Chloroform 0.1 
Benzene 0. I 
Bromodichlommeh 0.1 
Tohmb? 0. I 
Emyl beaan 0.1 
m-, p X y k n  ND ND ND 0.1 
WXyka ND ND ND 0.1 
Cuwa ND ND ND 0. I 
alpha-Pian ND ND ND 0.1 
beta-placns ND ND ND 0. I 
3-c- ND ND ND 0.1 
T=P-=(u-) ND 0.1 

ND 0. I PW== 

hm M c. lblhr 0.1 
U ~ s S C l w h r  ND ND ND 0.1 

Method 18 Data, I b h  

Method 1 6 P l r M a b o a l E D m  

sum of compormds m c. b/hr dJ e.8 0.7 0.1 



TABLE 24.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADmA Source: C102 T o m  Scrubkr Vem 
SOUKC Codc: SP-BPHCIS 
FlN: PNZ160 EPN: sN73 CIN: 042161 

Test Dates: 6/16/92, 6/17/92 I 
I' 
I 
1 
1, 
I, 
I 
I 
I 
I 
I, 
1 
f ' 
I 
I 
I 

Stack Templacme, OF 

Volumeaic Flow Rate, x IO' DSCFM 

ND-NUtDetlXlUi 
DL - DeteaiOa Limit 

24 - 5 
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Seaion 24.1 Emission Test Result~ - VOC 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Cl02 Tower Scrubber Vlpt FIN: PN2160 
Sounrcode: SP-BPHCTS Date 6/16/92 EPN: SN73 CIN: CN2161 

P 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
W i d m  T i e  1521 1620 1720 
Flow Data 

Stack Teemperpture. "F 111 . 111 
Moisture C o n b t ,  % 8.3 8.3 
oxygea coocaatration, % 20.8 20.8 
Cartun Dioxide Concatration, % 0.0 0.0 
VolumeCric Flow Rate, x10-3 ACFM 0.4 0.4 
Volumscric Flow Rate, x10-3 DSCFM 0.3 0.3 

Production Rate. ADT pulpilu 11.5 11.5 11.5 11.5 

Hydrogen sulfide 

Process Operating Conditions 

Method 16 Data 

Conceotration. ppmvd 
Emission Rate. lbilu 

Conceatration. ppmvd 
Emission Rate. Ibilu 

cwcslltration, ppmvd 
Emission Rate, lblhr 

Coaceotntion, ppmvd 
Emission Rate, I b h  

Cmceotration. ppmvd 
Emission Rate. Ibilu 

Methyl mercaptan 

Diethyl  sulfide 

carbon disNlde 

Dimethyl disulfide 

Method 18 Data 
MO(han0l 

Concatration, ppmvd 
Emission Rate. l b h  

Concatration. ppmvd 
Emission Rate, lbilu 

Methyl mercaptan 

Ethand 
Cooceotration. ppmvd 0.5 * 0.5 0.5 0.5 
Emission Rate, Iblhr 0.1 * 0.1 0.1 0.1 

Concatration. ppmvd 0.5 0.5 * 0.5 * 0.5 
Emission Rate, lbilu 0.1 * 0.1 * 0.1 0.1 

AeetolK3 

2-ROW 
Concentration, ppmvd 0.5 0.5 * 0.5 * 0.5 
Emission Rare, I b h  0.1 * 0.1 * 0.1 0.1 

2.2 
0.1 

2.2 
0.1 * 

2.2 2.2 
0.1 * 0.1 

Par0 2 of 16 ElBPHCTS.XLS 9n2/9? 24.1 - 1 on o( mon vr*lol wen kUuth.ntb0 dclslioo lid. 



EMISSION TEST RESULTS - VOC t 
cIN: CN2161 ,I 

Mill: SIMPSON - PASADENA Source: ClOZ Town Scrubber V a t  FIN: PN2160 
*w SP-BPHCTS Dste: 6/16/92 EPN SN73 

Run 1 Run 2 Run 3 Avenge 

Dimethyl sulfide 
Concentntioa, ppmvd 
Emission Rate.. I b k  

concentration, ppmvd 
Emission Rate., I b k  

coao~lrtdoa, ppmvd 
Emission Rate., I b k  

Concentration, ppmvd 
Emission Rate. lbhr 

Bromodirhlommcchpn 
Concatration, ppmvd 
Emission Rate. i b k  

Concentdon, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate.. l b h  

Concentration, ppmvd 
Emission Rate, l bh r  

Concentration, ppmvd 
Emission Rate. lbhr 

Concatration. ppmvd 
Emission Rata. Ibhr 

Concentdon, ppmvd 
Emission Rate. I b h  

Coaceatdoa. ppmvd 
Emission Rate, Ibhr 

Cwcentntion, ppmvd 
Emission Rate, l b h  

T m  (Umweified) 

2-Butpnon 

ChlororOrm 

BenzaE 

Dimethyl disulfide 

Toluene 

Ethyl beaEae 

m-, p-Xylem 

*Xylem 

CUlneni? 

8 I p h a - W  

bets-pincne 

3-cmaK 

0.5 * 
0.1 

1275.9 
8.2 

5.8 
0.1 * 

1.3 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 

0.5 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

1075.2 
6.9 

15.0 
0.1 * 

1.1 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

2.0 

0.5 * 
0.1 * 

1451.8 
9.4 

3.3 
0.1 

1.9 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 
0.1 ' 
0.5 
0.1 * 

1.1 

0.5 I 1. 
~ . 0.1 * m 
12b7.6 

8.2 

8.0 d 
0.1 * 

1.2 I 
0.1 * 

1 
0.5 * 
0.1 * 

0.5 ,i 
0.1 * 

0.5 * ,I 
0.1 * 

0.5 * .I 
0.1 * 

0.5 * ,I 
0.1 * 

0.5 * 
0.1 * 

OS 0.1 * * 1 
0.1 OS * * I 

Concentration. ppmvd 2.2 
0.1 * 

& 
Emission Rate. I b k  0.1 * 0.1 0.1 * 

I 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: CloZ Tower Scrubber V a t  FIN: PN2160 
sourcScoQ: SP-BPHCTS Date: 6/16/92 EPN: SN73 CIN: CN2161 

Run I Run 2 Run 3 Average 

PCmm 

Knomrsmcarboa 

unlolo~pocpcbon 

S m  M18 m Carbon, I b h  0.7 0.7 0.8 0.7 

Concentration. ppmvd 0.5 0.5 0.5 0.5 * 
Emission Rate, I b k  0.1 * 0.1 0.1 0.1 

Concentration. ppmvd 1106.8 982.1 1234.0 1107.6 

cwcsOtdoa, ppmvd 28.7 17.0 31.8 25.8 

Unknown Compounds 8 of Total 2.5 % 1.7% 2.5% 2.2% 
Method 25A Data 

Total EycImcwbm 
Coacentdoo, ppmvd as C 502.7 525.6 609.6 546.0 
Emission Rate. l b k  as C 0.3 0.3 0.4 0.4 

COMMENTS 

MI8 run 2 for 6/17/92 w u  rejected due tn dirty aystcm. 
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EMISSION TEST RESULTS - VOC 
MU: SIMPSON - PASADENA Source: C102 Tower Scrubber Vent FIN: PNZldO 

SP-BPHCTS Datr: 6/17/92 EPN SN73 CIN: CN2161 

Run I Run 2 Run 3 A"WSa. 

CALCULATED RESULTS 
Beginning Ttnt  939 IO39 1139 

105 
7.5 
20.8 
0.0 

105 
7.5 
20.8 
0.0 

Volumtric Flow Rate, ~ 1 0 ' 3  ACFM 0.4 0.4 
V o l d c  Flow Rate. ~ 1 0 ' 3  DSCFM 0.4 0.4 

Process Operating Conditions 
Productioa Rate, ADT pulplhr 11.5 11.5 11.5 11.5 

Method 16 Data 
Hydrogen sulfide 

Conceatmtion, ppmvd 
Emission Rate. lblhr 

Coaceotration, ppmvd 
Emission Rate. l b h  

Concatration, ppmvd 
Emission Rate, I b h  

Conceatration, ppmvd 
Emission Rate, I b h  

Cooccolration. ppmvd 
Emission Rab, Iblhr 

Methyl rnercsptao 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Cowtiation. ppmvd 
Emission Rate, l b h  

Conceotratioa, ppmvd 
Emission Rate, lwbr 

Methyl rnemaptao 

Ethanol 
conceomtion. ppmVd 
Emission Rate. I b h  

Conccnlmtioa, ppmvd 
Emission Rate. l b h  

Aeebnc 

2 - R o d  

I 
I 
1 
I 

ID 
I 
I 

I. m 

I 

I 

t 
0.1 * 

4.6 5.8 
0.1 0.1 

0.1 
0.5 0.5 
0.1 0.1 

0.5 0.5 
0.1 * 0.1 * 

Concentration. ppmvd 0.5 * 0.5 * 0.5 
Emission Rate, I b h  0.1 * 0.1 * 

24.1 - 4 I Pago 6 of 16 EIBPHCTS.XLS '912219? 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Cl02 Town Scrubber Vmt FIN: PN2160 
sourcS6ds: SP-BPHmS Dlltr: 6/17/92 EPN: SN73 CIN: CN2161 

Run 1 Run 2 Run 3 Average 

D i e t h y l  sulfide 
Concentration, ppmvd 
Emission Rate, I b k  

Coneentrotion, ppmvd 
Emission Rate, I b k  

Coneentrption. ppmvd 

Z-ButanOne 

Cblomfom 

Emission Rate, I b k  

Conceatmtion. ppmvd 
Emission Rate, I b k  

Bromodiehlomne(hnn 
Concatration, ppmvd 
Emission Rate. I b k  

Concatration. ppmvd 
Emission Rate, I b k  

Conmtration. ppmvd 
Emission Rate. I b k  

Concatration, ppmvd 
Emission Rate, I b k  

Conmtration, ppmvd 
Emission Rate. I b k  

Conmtratica. ppmvd 
Emission Rate. l b k  

Concatration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rota. l b k  

Coneentrption. ppmvd 
Emission Rate. I b k  

Coneentmtion, ppmvd 

Benzene 

Dimethyl disulfide 

Toluen 

Ethyl baraene 

rn-, pXylene 

*Xylene 

Clonene 

dph-FillelW 

beta-PinWe 

3-c- 

Terpenes Wmpodfied) 

0.5 * 
0.1 *. 

1210.9 
7.9 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 

0.5 * 
0.1 * 

789.1 
5.2 

1.2 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 

0.5 
0.1 

1000.3 
6.5 

3.8 
0.1 * 

1.1 * 
0.1 * 

0.4 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 

0.5 
0.1 - 
0.5 

Emission Rnte, i b k  0.1 * 0.1 * 0.1 * 

Pap0 7 of 16 ElBPHCl'S.Xl5 9/22/92 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON -PASADENA Source: C102 Tower Sfrubber Vent FIN: PN2160 
~o-code: SP-BPHCTS Date: 6/17/92 EPN: SN73 

Run 1 Run 2 Run 3 Average 

I 
I 

pCr-  
Concentration, ppmvd 0.5 * 0.5 0.5 * 
Emission Rate. I b h  0.1 0.1 * 0.1 * 

Concatration. ppmvd 1014.5 697.0 855.7 
KnomsasCarhon 

U n l m o ~ ~ c o r b o n  
Concentration. ppmvd 39.0 10.6 24.8 

Sum Ml8 as Carboa, lblhr 0.7 0.5 0.6 
U b r m  Compoundr % of Total 3.7% 1.5% 2.6% 

Method 25A Data 
Total Hydroaubom 

Comeatration. ovmvd 88 C 564.3 507.0 457.3 509.5 . .. 
Emission Rata. l b h  M C 0.4 0.3 0.3 

COMMENTS 

M I 8  run 2 for 6/17/92 wna rcjecrcd due to d a y  system 



Section 24.2 Emission Test Results - Miscellaneous 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Souros: CIO? Towsr Scrubber V a t  FIN: PN2160 
SouMCode: SP-BPHmS Dste: 6/16/92 EPN SN13 CIN: CN216l 

Run 1 Run 2 Run 3 Average 

CALCULATED W U L T S  

Flow Data 
BqiMiBg Tiw 1654 

Strk Tempsnture, 'F 111 111 
Moisturs &teat. % 8.3 8.3 
O x y p  concmtntion. % 20.8 ' 20.8 
Cubw Dioxide Carsamrim, % 0.0 0.0 
Volumetric Flow Rata. x10-3 A C M  0.4 0.4 
Volumetric Flow Rata. x10-3 DSCFM 0.3 0.3 

M o a  Rate. ADT p d p k  11.5 11.5 

Chloroform (Adsorptim Tube) 

Process Operating Conditions 

Miscellawous Parameters 

Cacmtration. ppmvd 12%.5 12%.5 
Emission Rata. I b k  8.4 8.4 

Eydrogm chloride 
Coaomtntion. ppmvd 425.0 425.0 
Emission Rate. I b k  0.8 0.8 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS I 
-cIN: CN2161 I 

Mill: SIMPSON - PASADENA sourcS: ClO2 Tower Scrubber V a t  FIN: PN2ld0 
~ c o d s :  S P - B P H m  Dale: 6/11/92 EPN: SN73 

Run 1 Run 2 Run 3 Avmge 
I 

CALCULATED RESULTS I 
Tiw 1153 

Flow Data 
SI& T e e ,  O F  105 I05 

oxy- Coacsotntioa. 96 20.8 

Volumsbic Flow Rate.. x lo' 3 ACFM 0.4 0.4 
Volumttric Flow Rate., ~ 1 0 ' 3  DSCFh4 

production Rate., ADT p l l p h  12.5 12.5 

Chloroform ( A ~ b o r ~ t h  Tube) 

Moisture Coatcmt. 96 7.5 7.5 

Cuboa Dioude C~~CUItntioa. 96 0.0 20.8 0.0 I 
0.4 1 

I 
2.2 1 
O.* 1 

0.4 

Process OperPtiIlg conditions 

Miscellawous Pnrameters 

CooceatrstMa, ppmvd 339.1 339.1 
Emisaim Rate., I b k  2.2 

Hydrogen chloride 
Coacsotntioa. ppmvd 123.6 123.6 - Emissioa Rate., lbhr 0.2 

I 

1 

I 
I 
I 
I 
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Section 24.3 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or 0th- QC ruuiu. The reader should intqret  the 
emission data in light of the emission surrlity c o m l .  

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method UA,  and speciated volatile orgaric compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized m tabular form on the following pages. . 

Total H 

Calibration was performed using terrified propano con&m (rtponed as methsne) 
in nitrogm. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent enur is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line studv was performed by inaoducing propane in h g e n  fium a Tedlar bag he 
probe tip and then directly to the analyzer. The ratio of the two measured concmuations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling system to the analyzer to dunoasaate the cleanliness as a nitrogen blank. 

Volatile Om= Comoounda bv Ml& 

The- wag verified by analyzing a check standard comabhg a number of 
compounds. me perrrm fccovery waa calculated based on the thcomical concenuatioa The 
retention times of the compounds were vcrified from the check standard 

A line stactv waa paformed by introducing methand in a i r h  a Tedlar bag at the probe 
tip and then M y  to the GC. ' h e  ratio of the two measured concentmiom is presented as a 
pucan m a y .  The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absam of was used to demonsaste a line blank. 

Total R educed Sulfur bv M fi 
A calibraeion curve was prrpared fnrm three standard0 genaated b gravimetridy 

cer t i fd  permdon devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line srudv was performed by i n d u c i n g  hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the OC. The ratio of the two measured concentrations is 
presented as the pacem lecovay. 

24.3 - 1 I.-- 
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HCTS . XLS 

BEFORE 
AFTER 

QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-BPHCTS 

DATE 6/16/92 DATE 
INST LINE %REC INST LINE %REC 

327 357 109% 373 317 
353 353 100% 351 307 

1. CALIBRATION 

0 -1 .4mwef- 
90 91 101.1% 89 98.89% 

149 152 102.0% 152 102.01% 
375 373 99.47% 

BEFORE 
AFTER 

I DATE 611 6/92 DATE 6/17/92 
INST LINE INST LINE 

0 0 0 0 
0 2 0 0 

3. LINE BLANK I 

2 4 . 3  - 2 
Page 7 1 
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w r n  

ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
brornodichlorornethane 
dimethyl disulfide 
toluene 
ethyl benzene 
rn-xylene 
o-xylene 
curnene 
alpha-pinene 
beta-pinene 
3-carene 

90.67% 

40.17 92.52% 94.08% 
36.26 91.64% 91.39% 

98.54% 98.46% 
26.67 98.1 1 % 98.82% 
26.64 98.67% 99.93% 

97.86% 98.48% 
23.47 

p-cymene 
2. PROPANE RESPONSE 

BEFORE R U N  
AFTER R U N  t 29.911 110.93%1( 99.68%11 

29.911 99.68%11 114.09%1( 

4. LINE BLANK 

BEFORE R U N  
AFTER R U N  

10011 103.79%11 108.53%11 
1001) 108.53%1( 112.77%1( 

Page 1 
2 4 . 3  - 3 

BEFORE R U N  
AFTER R U N  

Printed on 811 8/92 11 :24 AM 

1 [ _ _ _ _ _ _ _ _  ___.__. FILE REF -----____-_ 
FGA4010 llFHA4007 11 
FHA4007 (IFIA4005 
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UILL:  SIIIPSON PAPER 

DATE 8/10 -) 

TINE 1044 1044 

SOURCE BPHSHW BPHClV 
F I N  ~112168 p w 2 i s i  
E r n  s in  swle 

UWITS 
WOOD WIRorWD -) 

PRODUCT TI0 32s 32s 
KAPPA 18.9 18.9 

C H E l  UJABE 
C l r  LElT 112 112 

NloH LB/T 114 114 

lloel LB/T 38 38 

ClOe L U T  11 11 

NIW l B / T  2 2 
NtOn LBIT 8 8 

C S l O C l  F 100 100 
E NIXER F 110 110 
He I I I E R  F 128 121 
0 UfflOT F 1M 1M 
n, nun F 110 110 

DH LEVEL 
E a  10.1 10.1 
He 8.9 8,s 
0 4.1 4.5 
nr 9.0 9.0 

scnuom. CII 
TYPi - C O L U l l  
S R I  NED - TELLERETTES 
SA8 FLW 
LIP FLOT 
OP 

SCFl - WO FAN 
3 BAl 101 rrOn 

IN HID - 10 F h l  

SOURCE: HARDMOOD BLEACH PLANT 

8/16 
1S21 1823 1123 1S23 1823 1121 1110 1210 1310 

8PHCSS -) BPHElV -) BPHCSS -) 
PN2152 -) PllZ151 -) rn21s2 -) 

SN88 -) SI88 -1 SH88 -) 

300 300 215 300 300 215 300 215 21s 
17.9 11.8 18.5 11.9 17.9 18-S 19.0 18.2 18.2 

112 112 80 112 112 80 Ill 128 128 

108 108 10s 108 108 10s 132 113 133 

32 32 32 32 32 32 34 34 34 

11 11 11 11 I1 11 11 11 11 

2 2 2 2 2 2 2 2 2 
8 8 8 8 8 8 4 4 4 

100 100 100 100 100 100 Ill 116 111 
110 110 110 110 110 110 111 111 116 
128 128 121 128 121 121 121 128 121 
154 1M 1 M  1M 164 110 180 1M 110 
110 110 110 110 110 110 110 I10 110 

10.8 10.1 1 0 . 9 . 1 0 . 8  10.1 10.9 10.1 11.1 11.1 
8.9 8.8 I.$ 1.9 I,¶ 1.L 8.0 7.1 1.8 
4.S 4.5 4.8 4.5 4.5 3.9 4.0 3.8 1J  
9.0 L O  9.0 9.0 8.0 1.8 8.8 8.7 8.7 

( 2 )  SCRUBEM. El01 TOlU NO #€At IO1 
lYP(-coLuII 
w NED - TELmEma 
OLI ROT SCFN - 10 FN 
119 FLW 10 H1 DILUTI looIUN BISULFITE 
t4 Ill IhO - IM FU 

NOTES: 1.0 KEACHIIIO 6fQUEUE - CHLOINE, C 
U U a T I C  SODA, E 
1,t SODIVII HYm10111TE r1m U U S T I C ,  He 
011081NE DIOIIY am U U S T I C ,  D 
2nd SOOIUN HYmL0I)In wxm CAUSTIC, Ih 

2.0 ALL VALUES ONE HOUR READIIES FROM WCRATIW 109 
3.0 PROWCTION I8 IN OVEN DRY UIBLEAQEO Ml TQS 
4.0 ClOr  IS AS El01 
S.0 He pn REPRESENTS VAT @I lHERE 01 I6 AOJUaTED I Y  A D D I I O  CHLORIIE 

FILTRATE TO REDUCE sutm ACTUAL DH IN THE HYPO TWER IS 
IN THE RIME w 9.5. 

N a t c :  SH Apptnd i :  0 for U n i t  Procou O u c r i o t i a a  

24.4 - 1 

1520 1820 

BPHCTS - )  

pw2182 -) 
SN14 -) 

215 21s 
18.8 11.5 

12 108 

111 130 

34 34 

17 I1 

2 2 
4 4 

111 110 
116 111 
128 121 
0 0  160 
110 110 

10.9 11.1 
8.1 8.3 
4.1 1.7 
8 . 8  8.8 

I120 

21s 
20.1 

118 

130 

34 

11 

2 
4 

111 
Ill 
128 
180 
110 

10.6 
6.S 
4 . 1  
8 .8 



'IILt: SIHPSON PAPER 

DATE 6/11 -) 
TIWE 0939 1039 

SOURCE BPHCTS -) 
F I N  PN2182 -) 

EPN SN14 -) 

UHITS 
1000 
PRODUCT TI0 
KAPPA 

CHEW USAGE 
C I I  L B l T  

NsOH LBlT 

NsOC1 L B l T  

C l O r  LB/T 

NAOCl L B l l  
NtOH L B l T  

C STOCK F 
E MIXER F 
HI MIXER F 
D UPFLOM F 
HI M l X R  F 

DH LEVEL 
E 
Ht 

0 
Hr 

215 
19.5 

112 

145 

34 

11 

2 
4 

118 
118 
132 
180 
110 

10.9 
8.5 
4.1 
8.1 

HARDNOOD -! 
215 
11.8 

112 

145 

34 

11 

2 
2 

110 
118 
132 
180 
110 

10.9 
8 - 5  
4.1 
8 . 1  

SCRUBBER. C l r  
TYPE - COLUMN 
SRB NED - TELLERETTES 
US FLOT 

DP 

SCFW - NO FAN 

I N  HrO - 10 FAU 
LIP FLOU 3 GPW 10s nton 

1139 

300 
18.0 

110 

I34 

34 

11 

2 
4 

118 
118 
132 
I80 
110 

10.8 
8.9 
4.0 
8 - 8  

SOURCE: HARDNOOD BLEACH PLAN1 I 
0939 1039 1139 

BPHCBS - )  

PN2301 - )  
SN89 -) 

215 
19.5 

112 

145 

34 

11 

2 
4 

118 
118 
132 
180 
1 10 

10.9 
8.5 
4.1 
8.1 

215 300 
11,3 -18.0 

112 110 

145 134 

34 34 

11 11 

2 2 
2 4 

110 118 
118 118 
132 132 
160 180 
110 110 

10.9 10.1 
8.5 8 - 9  
4 , l  4.0 
8.1 8.8 

I 6/18 -) 
1100 1200 1300 1539 1839 1139 

300 
18.8 

118 

114 

28 

18 

2 
2 

120 
110 
132 
180 
110 

10.8 
1.5 
3.8 
8.8 

( 2 1  SCRUBBERS. C l O r  TOTER AND SEAL BOX 
TYPE - COLUMN 
SRB ED - TELLERETTES ' 

US FLW SCfM - NO FAN 
LIP FLW 10 W DILUTE S O D i U l  B I S U L F I T E  
D I  I N  WIO - NO FAN 

NOTES: 1.0 BLEACHIRQ SEQUENCE - CHLORINE, C 
CAUSTIC SODA, E 
ltt SODIUM HYWCnLDRITE WITH CAUSTIC. HI 
OiLORIYE DIOXIDE Y I T H  CAUSTIC, D 
2 n d  SODIUM HVWCnLORITE YITW CAUSTIC, Hr 

2.0 ALL VALUES ONE HOUR READ1168 MOW OPERATIOWS LO6 
3.0 PRODUCTION I S  I N  OVEN ORY UNBLEACHED SHORT TONS 
4.0 C l O r  I S  AS C l o y  
5.0 HI pH REPRESENTS VAT DH W E R E  pll I S  ADJUSTED BY ADDING CHLORINE 

FILTRATE TO REDUCE SCALI IQ .  ACTUAL DH I N  THE HYPO TOTER I S  
I N  THE RANBE Of 9.5. 

Not): Sea ADDtndi: D for U n i t  Proctt, D e t c r r o t i o n  

24.4 - 2 

118 

114 

34 

I8 

2 
2 

120 
120 
132 
110 
110 

u It6 118 84 84 

101 101 101 101 

28 34 28 34 

18 16 18 I 8  

2 2 2  2 1 
2 2 4  4 

I 
I 

120 120 120 120 
120 120 120 120 
132 132 132 132 
180 180 I80 180 
110 110 110 110 

I 
I 

10-8 11.0 11.0 11.0 11.0 
1.5 1.1 1.1 1.1 11.2 
3.8 4.0 4.0 3 . 8  3.8 
8 - 6  8 . 2  8.2 8.8 11,8 

I 
I 
I RETENTION TIMES. 111 @ 350 T I 0  

42 
12 .- 

I 
110 
220 
30 

I 
I 
I 
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SECTION 25 

CIOt WASHER VENT 
(SP-BPHDWV) 

Section 25.1 Emission Test Results - VOC 

Section 25.2 Emission Test Results - Miscellaneous 

Section 25.3 Quality Control Results 

Section 25.4 Process Operating Data 
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SECTION 25 
CIOl WASHER VENT 

(SP-BPHDWV) 

The ClO, Washer Vent was tested on one day. The source was sampled for Methods 
25A and 18. Chloroform and hydrogen chloride samples were collected. 

Total Xvdrocarbona (MUA) 

Figure 25.1 presents the THC a n d  for the test period on 6/18/92. The total 
hydrocarbon concentratiom ranged from 76 to 105 ppm. 

Volatile Ornank Comwunds rMl8) 

Table 25.1 summarizes the results for the Method 18 target compounds, and Section 
25.1 is a tabulation of the data Methanol. acetone, and chloroform were detected by the 
Method 18 M~YSCS.  Unknowns were present following chloroform, 0.7 to 6.4 ppm as carbon. 
The volumetric flow was measund during sampling with a pitot tube. 

Miscellaneous Parameters 

Table 25.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Chloroform results (Ib/hr) were Section 25.2 tabulates the results for each compound. 

comparable to Method 18 data. Hydrogen chloride was detected (<0.1 Ibhr). 

VOC OuaUtv Control Resultg 

The VOC quality control data arc tabulated in Section 25.3. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summary in the section referenced. 

Process DesCririotbn an d Omra tinn Conditio4 

Section 25.4 includes the process operating data as recorded and provided by mill 
personnel. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 0 0 0 0 0 0 
N 0 ai W d N - c 
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TABLE S.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA S-: (30, Washer V a l  
S-COde: SP-BPHDWV Test Dates: 6/18192 
'IN: PN2162 CIN: NA EPN sN74 

Volumehie Flow Data 
DL - him MAX - MEAN - 

Method 16 Data, I b k  
Hydrogen sul6de 0.1 
MeU~yl mcrcllpcao 0.1 
Dimethyl &de 0.1 
carbOadirul6ide 0.1 
Mmemyl disumdc . 0.1 

Method 18 D a h  I b k  
0.1 

ND ND ND ' 0.1 
. .  

0.1 
0.1 

ND ND ND 
tl w  ̂ L2 
ND ND ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
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TABLE U.2 SUMMARY OF MISCELLANEOUS RESULTS 

SOU=: aq W&r vem Mill: SIMPSON-PASADENA 
So~raCOde: SP-BWWV Tcst Dates: 6/18/92 
FIN: PN2162 BPN. sN74 CIN: NA 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA sourn: ClO2 Washer vent FIN: PN2162 
S O U M W .  SP-BPHDW Date: 6118192 EPN: SN74 CIN: NA 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Ttne 1539 1639 1739 

Flow Data 
Stack Tempenhm, OF 140 140 
Moisture h h t ,  96 12. I 12.1 
Oxygen Concmtntion, !? 20.8 20.8 
Carbon Dioxide Comxatration. !? 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 2.6 2.6 
Volumrdric Flow Rate, x10-3 DSCFM 2.0 2.0 

Production Rote, ADT pulplhr 11.5 11.5 11.5 11.5 

Hydmgeo sulfide 

Process Operating Conditions 

Method 16 Data 

Conccatration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Coaceatration, ppmvd 
Emission Rate, Iblhr 

Concu~tration, ppmvd 
Emission W, Iblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Mehyl mercaptan 

Dimethyl SIImde 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Me(hpnd 

Coocuttmtioo, ppmvd 
Emission Rote. Iblhr 

Methyl mercaptan 
coacsntration, ppmvd 
Emission W, lblhr 

coacsntmtion. ppm*d 0.6 0.6 * 0.6 0.6 
Ethand 

Emission W, lwbr 0.1 0.1 0.1 0.1 
AeetoDe 

colloentration, ppmvd 1.5 0.8 1.5 1.3 
Emission Rote, lblhr 0.1 ' 0.1 0.1 * 0.1 

z-mppml 
Concu~imtion, ppmvd 0.6 * 0.6 0.6 0.6 
Emission Rate. Iblhr 0.1 * 0.1 0.1 0.1 

97.8 181.9 103.0 127.5 
1.0 1.8 1.0 1.3 

am a mon v d w ~  wn h n h  lim dMh lid. 25.1 - 1 Rp 1 of 16 EIBPHDWV.XIS 9/12/92 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Sourcc: ClO2 Washer Vent FIN: PN2162 
s-cods: SP-BPHDW Dale: 6/18/92 EPN: SN74 CIN: - 

Run 1 Run 2 Run 3 Average 

Dimethyl sulci& 
Concentration. ppmvd 
Emission Rate, Iblhr 

Concatration, ppmvd 
Emission Rate, Iblhr 

Conccatration, ppmvd 

2-Bu-m 

Chlnmform 

- Emission Rate, l b 5  
BeMcn 

Concatdon,  ppmvd 
Emission Rote, l b 5  

Bmnodichlolommethan 
Cooceotmtion. ppmvd 
Emission Rote. l b 5  

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. l b 5  

Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate. I b 5  

Concentration, ppmvd 
Emission Rate, l b 5  

Concentration. ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rate. I b h  

Concentrstion. ppmvd 

Dimethyl disume 

Toluen 

Ethyl bcnroDc 

m-, pXylene 

*Xylene 

ClnneIlC? 

alpha-pinea~ 

beta-PiwnC 

3-carme 

Terpenes(U~pecified) 

0.6 *, 
0.1 

34.1 
1.3 

0.6 
0.1 

1.1 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 
0.1 

29.8 
1.1 

0.6 * 
0.1 

1.1 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 
0.7 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 * 
0.1 

33.3 
1.2 

0.6 * 
0.1 * 

1.1 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.9 

I 
o.l * I 
I 

o.l I 
O'I * I 
I 

* I 
o.l * I 
0.6 O ' l C  I 
O'I 0.6 * * I 

0.6 * 

32.6 

0.6 * 

1.1 

0.6 * 

0.6 

0.6 

0.1 * 

0.6 * I 
0.4 I 
0.6 I 

0.1 

0.1 * 

0.1 * 

0.5 I 
I 

Emission Rats. i b 5  0.1 0.1 * 0.1 * 0.1 * 

I hge 3 Of 16 EIBPHDWV.XLS PR2i9Z 



EMISSION TEST RESULTS - VOC 
FIN: PN2162 I Sou~Code:  SP-BPHDWV Dale: 6118192 EPN: SNl4 CIN: NA 

Mill: SIMPSON - PASADENA source: c102 washer V a t  

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

Run I Run 2 Run 3 Average 

pCr-  
Concentration, ppmvd 0.6 0.6 0.6 * 0.6 * 
Emission Rate. I b k  0.1 0.1 0.1 * 0.1 * 

KnowlBsa5cprbon 

UnLnowlBspPcprbOD 

Sum M18 M Carbon, lbhr 0.6 0.8 0.5 0.7 

Cmcmtration. ppmvd 151.5 207.7 143.3 161.5 

Concentration, ppmvd 0.8 13.7 2.2 5.5 

Unknown Compounds 'k of Total 0.5% 6.2% 1.5% 2.1% 
Method 2SA Data 

Total Hyboeprboar 
Coocmtntim, ppmvd M C 104.7 97.8 101.3 101.3 
Emission Rate. I b k  .S C 0.4 0.4 0.4 0.4 - 

Pago 4 of 16 E1BPHDWV.XL.S 9/22/92 25.1  - 3 Om or mom vduolwen ka Ihn thc &ti00 limit. I 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA saucs: c1mwMborveat FLN: PN2162 
-Code: SP-BPHDW 6/18wL EPN: SN74 Cm: NA 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Be&ning Tiw 1730 
Flow Data 

Stack Tempcnture. "F 
Moisture Coatcat. 96 

Carbon Dioxide Caccmtntion. % 
VolUmrtric Flow Rata. x1W3 ACFM 

oxygal concc!amtim, % 

140 
12.1 
20.8 
0.0 
2.6 

140 
12.1 
20.8 
0.0 
2.6 

Volwnctric Flow We, x10-3 DSCFM 2.0 2.0 
Roegs Owratinn Conditions 

11.5 

25.2 
0.9 

'0.7 
0.1 

11.5 

25.2 
0.9 

0.7 
0.1 * 

Pap 1 of 8 0IBpWDWV.xLT 9117192 
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QUALITY CONTROL DATA 

The quality control resuits summarized on the following pages were collected before. 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration emr.  sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Mahod 18. The following paragraphs summarize the normal quallty control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

-A 

Calibration was performed using certified propane concentmiom (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentmion of 
each standard. The percent emir is the percent of span for the analyzer. The conlation 
coefficient is pnsented even though it is somewhat meaningless with so few data points. 

A line mdy was performed by introducing propane in nitrogen h m  a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonseatc the cleanliness as a nitrogen blank. 

Volatile Omam ' Comm unda bv Ml(1 

Thes-c was vaified by analyzing a check standard containing a number of 
compounds. The pu~an recovery was calculated based on the theoretical concentmion. The 
retention times of the compormds were verified from the check standard 

A line study was paformed by inaoducing methanol in air frum a Ttdlar bag at the probe 
tip and then directly to the GC. ?he ratio of the two measured concenuations is presented as a 
percent recovery: The gas chnnnatogrqh was allowed to run for the duration of the analysis 
time, and the absence of peaks w k  used to demonsaate a line blank. 

Total Reduced S ulfm bv M16 

A calibration curve was prepared from three standards generated from gravimeaically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the c w c .  

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two m e d  concentrations is 
presentd as the percent Rcovery. 

1 p - w  25.3 - 1 (L) wwr Il-1992 
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BEFORE 
AFTER 

QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-BPHDW 

' DATE 6/18/92 " DATE 1 /o/oo 
INST LINE %REC INST LINE %REC 

89 ' 80 90% 0.00% #DIV/OI 
60 61 102% 0.00% #DIV/OI 

1. CALIBRATION 

BEFORE 
AFTER 

0 
90 89 98.89% 

149 157 105.37% 
375 371 98.93% 

DATE 6/18/92 DATE 1 /o/oo 
INST LINE INST LINE 

0 0 #DIV/OI 
0 0 #DIV/OI 

Page 7 
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55.64 
44.47 
42.65 
19.55 
36.54 
40.1 7 
36.26 
30.73 
26.67 
26.64 
26.76 
23.47 
20.49 
20.59 
20.61 
20.92 

WESTON QC SUMMARY 
METHOD 18 

MILL SIMPSON SOURCE SP-BPHDWV 

1. CHECK STANDARD 

76.31% 
109.29% 
86.88% 

102.01% 
128.94% 
127.25% 
104.19% 
97.12% 

104.32% 
102.36% 
105.36% 
105.18% 
105.40% 
99.62% 

100.51% 
101.78% 

FILE NAME 

pprn 

ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
rn-xylene 
o-xylene 
curnene 
alpha-pinene 
beta-pinene 
3-carene 

ITHEOR 
BEFORE RUN 1001 
AFTER RUN 1001 

p-cymene 
2. PROPANE RESPONSE 

I%REC II%REC II%REC 
129.67%11 I 
97.19%1( II 

109.44%11 
. . . . -. . . . -. . 29.911 11 1.94%11 I 
3. METHANOL RECOVERY 

4. LINE BLANK 

Page 1 Printed on 811 8/92 1 1 :44 AM 
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YI!L: SIWPSON PAPER 

DATE 6/11 -) 
TIWE 0939 1039 

SOURCE BPHCTS -) 
F I N  PY2162 -) 
EPW SNl4  -) 

UNITS 
l o O D  HARDMOOD -1 
PRODUCT T I 0  215 215 
KAPPA 19.5 11.6 

CHEW USABE 
C l t  LBIT 112 

NtOH LBIT 145 

NaOCl LB/T 34 

C l o t  L B I T  11 

NAOC1 LB/T 2 
llMl LB/T 4 

C STOCK F 118 
E MIXER F 118 
HI MIXER F 132 
D UPFLOI F 180 
~t M n n  F 110 

DH LEVEL 
E 10.9 
HI 8.5 
D 4.1 
H i  8.1 

SCRUBBER. c11 
TYPE - EOLUM 
SRB NED - TELLERETTES 
US CLOT 

DP 

SCFM - Yo FAY 

I N  HrO - 10 FAN 
LIP FLW 3 BPI IOI ~ t w  

112 

145 

34 

11 

2 
2 

110 
118 
132 
I 80 
110 

10.1 
8.5 
4.1 
8.7 

1139 

300 
16.0 

110 

134 

34 

I1 

2 
4 

118 
118 
111 
180 
110 

10.8 
8.9 
4.0 
8.8 

EOURCE: HARDMWD BLEACH PLANT 

0939 1039 1139 

BPHCBS -) 

PN2307 -) 
SN89 - )  

215 
19.5 

112 

145 

34 

I1 

2 
4 

i t a  
118 
132 
180 
110 

10.9 

4.1 
8.7 

11.5 

215 300 
11.3 18.0 

112 110 

146 134 

34 34 

11 11 

2 2 
2 4 

110 11.9 
118 116 
132 131 
1M 160 
I10 110 

10.9 10.0 
8.5 8.9 
4 .1  4.0 
8.1 8 - 8  

6/18 -) 

1100 1200 1300 

BPHFHM -) 

PN2158 -) 
SWll -) 

300 
16.8 

I 1 8  

114 

28 

1 8  

2 
2 

120 
120 
132 
I80 
110 

10.1 
1.5 
3.8 
a.6 

12) SCRUBBERS. C l o t  TWER A I D  SEAL BOX 
nPf - COLUlDl 

US FLOI SCFM - NO FAN 
LIP FLOI 10 6A DILUTE SODIUM B ISULFITE 
OF I N  L O  - NO FAY 

snn IRD - TELLHFTTES . 

WOIES: I . O  B L E A C H I l o  SEW" - CWLORIIIE. E 

let W D I U l  H Y W P i L O R I T E  WITH CAUSTIC. HI 
CWLORIYE DIOXIDE WITH CAUSTIC, D 
2nd SODIUM HVRCHLORITE WITH CAUSTIC, Ht 

c l u m c  SODA. E 

2.0 ALL VALUES ONE HOUR READIM6l F M I  OPERATIWIS LOO 
3 . 0  PROWCTIWI IS I N  OVEN DRY UNBLEACHED SWRT TONS 
4.0 C l o t  I S  AS ClOt 
5.0 HI pH REPRESENTS VAT #I WHERE pH I S  ADJUSTED BY I O D I N 6  CHLORINE 

FILTRATE TO REDUCE SCILINO. ACTUAL DH I N  THE HVW TWER I S  
I N  THE RAMK OF 9.5. 

N o t e :  St8 ADDtndix D for Unit P r o c o t t  D t t c r r p t i o n  

25.4 - 1 

100 
11.0 

116 

114 

34 

I6 

2 
2 

120 
120 
132 
1M 
I10 

I O J  
1.5 
3.8 
(1.1 

215 
11.0 

I16 

101 

28 

18 

2 
2 

120 
I20 
132 
1M 
110 

11.0 
1.1 
4.0 
8.2 

1539 1639 1139 

BPHWV -)  
W2182 -) 

SW14 -) 

215 215 215 
11.1 11.1 18.5 

116 84 84 

IO1 101 101 

34 28 34 

16 18 16 

2 2  2 
2 4  1 

120 120 ' 120 
120 120 120 
132 132 112 
180 180 110 
I10 110 110 

11.0 11.0 11.0 
1.1 1.1 8.2  
4.0 3.8 3.8 
8 .2  a.8 a . 8  

RETEMTIOII 111115. MIN 8 350 T I 0  
41 
42 

1 IO 
220 
30 
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SECTION 26 

SECOND NaOCl WASHER VENT 
(SP-BPHSHW) 

Section 26.1 Emission Test Results - VOC 

Section 26.2 Emission Test Results - Miscellaneous 

Section 26.3 Quality Control Results 

Section 26.4 Process Operating Data 
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SECTION 26 
SECOND NaOCl WASHER VENT 

(SP-BPHSHW) 

The Second NaOCl Washer Vent was tested on one day. The source was sampled for 
volatile organic compound8 using Methods 25A and 18. A chloroform sample was collected. 
Hydrogen chloride was not sampled because the bleach plant went down. 

Total Hvdrocarbona (M2SAl 

Figure 26.1 presents the THC trend for the test period on 6/10/92. The total 
hydrocarbon concentrations were between 0 nnd 1 ppm. 

Volatile Ornanie Comwuods (Mia 

Table 26.1 summarizes the results for the Method 18 target compounds, and 
Section 26.1 is a tabulation of the data Methanol and chloroform were identified by the 
Method 18 analyses. The volumetric flow was measured during sampling with a pitot tube. 

Miscellancous Parameters 

Table 26.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Chloroform results (Ib/hr) were Section 26.2 tabulates the results for each compound. 

comparable to Method 18 data 

voc 0 ualitv Control Results 

The VOC quality control data arc tabulated in Section 26.3. An explanation of the data 
is included in the section. Quality control results for other parameten are included with the 
data summary in the seaion referenced. 

Procoss D a e r i ~ t h  an d Omratinn Conditionr 

Section 26.4 includes the process operating data as recorded and provided by mill 
personnel. 

26 - 1 
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TABLE 26.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON - PASADENA 
Source C&: SP-BPHSHW 

source: S e d  NaOa Washer Vent 
Test Dates: 6/10192 

FIN: PM166 CDt NA EPN S M S  t - DL 

Volumetric Plow DMa 
Stack Temperature, O F  46. 98 98 
Volumeaic Flow Rate. xlo' DSClPM 9.I 9.1 9.1 

- 
Method 16 Data, lbhr 

0. I 
0.1 
0.1 
0.1 

Dimethyl dimlm&? 0. I 

Mechmol 0.1 
ND ND ND 0.1 

Method 18 Dat* I b k  

ND ND ND 
ND ND ND 
ND ND ND 

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

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0. I 
0.1 
0.1 
0.2 
0.1 
0.2 
0. I 
0. I 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 

26 - 3 
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TABLE 26.2 SUMMARY OF MISCELLANEOWS RESULTS 

Mill: SIMPSON-PASADENA 
SOUKX Codc: SP-BPHSHW 
FIN: PN2166 m sN75 

Swm: Second NaOCl W&r Vent 
Tes Dates: 6/10192 
m. NA 

Stack Temperature, OF 

Emission Rate. l b b  

ND-NoCDCwtcd 
DL = Detcaim Limit 

26 - 4 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Second NnOCl Washer Ymt FIN: PN2166 
SourcaCoQ: SP-BPHSHW Date: 6/10/92 EPN: SN75 CIN: NA 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Bqinning Tie 1044 

Flow Data 
Stack Tempmture, 'F 98 98 

Oxygm Concentration, I 20.8 20.8 
Carbon Dioxide Concatration, I 0.0 0.0 

Moisture Conteat. 96 6.1 6.1 

Volumetric Flow Rate. x10-3 ACFM 10.3 10.3 
Volumetric Flow W, x10'3 DSCFM 9. I 9.1 

Process Owrating Conditions 
produEtiOn W, ADT p ~ p k  13.5 13.5 

Eydrogm sulfide 
Method 16 Data 

Conceatration, ppmvd 
Emission W, Iblhr 

Conceatration, ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rnta. l b k  

Concentration. ppmvd 
Emission Rate, I b k  

Coacentmtion, ppmvd 
Emission Rae. lblhr 

Methyl mercaptan 

Dimethyl sullide 

Carbondisultide 

Dimethyl dinrlFide 

Method 18 Data 
M e u w o l  

Conceatration. ppmvd 
Emission Rate, I b h  

Concmtmtirm. ppmvd 
Emission Rote, lwbr 

Coacentratim. ppmd 0.5 * 0.5 

Methyl mereaptno 

E M  

Emission Rate, I b h  0.1 * 0.1 
Aatoae 

CoaCencRtion. ppmvd 0.5 0.5 
Emission Rw. lblhr 0.1 0.1 

C5ncu1tntioa. ppmvd 0.5 0.5 
Emission W, I b h  0.1 0.1 

0 

4.2 
0.2 

4.2 
0.2 



EMISSION TEST RESULTS - VOC I 

I 
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O.I I 
O.' I 
O.l* I 
O'* * I 

Mill: SIMPSON - PASADENA Source: Second NaOCl Washer V a t  FIN: PN2166 

I NAl COQ: SP-BPHSHW Date: 6/10/92 EPN: SN75 CIN: 

Run I Run 2 Run 3 Avenge 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate. Ibihr 

Z-Butanone 
Concentration, ppmvd 0.5 * 0.5 * 
Emission Rote, Ibihr 0.1 

Concatration, ppmvd 1.6 1.6 
Emission Rote, lbihr 0.3 

Chloroform 

Benzene 
Concatration. ppmvd 0.5 * 0.5 * 
Emission Rote. I b k  0.1 

Concentration, ppmvd 1.1 * 1.1 * 
Emission Rate. I b k  0.2 * 

Concentration. ppmvd 
Emission Rate. I b h  

Bmmodichlnromethaae 

Dimethyl disulfide 

I 
1 
I 
I 
J 

Concentration. ppmvd 0.5 0.5 * 1 
Concmtration. ppmvd 0.5 0.5 1 
Concentration. ppmvd 0.5 * 0.5 * I 

Toluaw 
Coocmtration. ppmvd 0.5 * 0.5 * 
Emission Rate, Ibihr 0.1 * 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rote. I b 5  0.1 * 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate, Ibihr 0.1 * 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate, I b h  0.1 0.1 

Concalration, ppmvd 0.5 * 0.5 * 
Emission Rote, lbihr 0.1 0.1 * 

Ethyl bmzene 

. m-, p-Xylene 

*Xylene 

CIEWK 

dphn-Pill6M 

Emission Rate. Ibhr 0.1 * 0.1 
beCa-PitKIE 

Emission Rate. lbihr 0.1 * 0.1 
3caren 

Emission Rote. lbihr 0.1 0.1 * 

0.5 * 0.5 * D 
I Emission Rate;mi(lhr 0.1 0.1 
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EMISSION TEST RESULTS - VOC 
souMcods: SP-BPHSHW Dw: 6110192 EPN: SN75 CIN: NA 
Mill: SIMPSON - PASADENA Sourw: Second NaOCl Washer V a t  FIN: PN2166 

Run 1 Run 2 Run 3 Average 

Pcm- 
Concatratioa, ppmvd 0.5 * 0.5 * 
Emission Rate, I b k  0.1 0.1 

Concatratim, ppmvd 4.2 4.2 
KMWrrpMcuboD 

UnknoWW.pPcpeboIl 
Gmceatratiw, ppmvd 0.0 0.0 

Sum M18 cubon, I b h  0.1 * 0.1 
Unknown Compoundp 8 OtTotPl 0.0% 0.0% 

Method S A  Data 
Total Hybocsrbom 

Concatration, ppmvd as C 0.5 0.5 * 
Emission Rnte. l b k  as C 0.1 0.1 

Om a r m  d u m  worn kn Uun m0 dMti00 l i t .  26.1 - 3 Rm 4 of 16 EIBPHSHW.XLS 9/22/92 
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Section 26.2 Emission Test Results - MiscellaDc O W  
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Milk SIMPSON - PASADENA Swrce: SecondNaOCIW.sbsrVmt FIN: PN2166 
Sounacode: SP-BPHSHW Dote: 6110192 EPN: SN13 CIN: NA 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Beghilq Time 1100 

Flow Data 
Stack Te-. "F 
Moisturs h h t .  % 
oxygm CcmCmMon, % 
C d u m  Dioxide COauaMoa. 96 
V o l d c  Flow Rate. x10-3 ACFM 

98 
6.1 

20.8 
0.0 

10.3 

98 
6.1 

20.8 
0.0 

10.3 
Volumstric Flow Rate, x10-3 DSCFM 9.1 9.1 

Reduction Rate, ADT p u l p k  13.5 13.5 
Process Operating Conditions 

1.8 
0.3 

1.8 
0.3 

. .. 
Emission Rate. I b k  
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Section 26.3 Quality Control Results 
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QUALlTY CONTROL DATA 

The quality contml results summarized on the following pages w m  C O U ~ ~  
during and after rhc VOC testing on the source. The s o m  test results have not been corn. 
for calibration error. smpk line loss or o t h u  QC redo.  The re& should intupmt tl . 
emission data in light of the emission quality control. 

The VOC testing included reduced suIfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method =A, and specia!cd volatile organic compounds by EPA 
Method 18. The foilowing paragraphs summarize tht normal quality control for each type of 
analysis. QC data arc summerised m tabular foxm on the following pages. 

Total Hvdroarboa (THC) bv M254 

Calibmiq was perfomred using cenihed pmpana c o n d o n a  (reported as mnhmc) 
in nimgen. m calculated calibration curve was then used to rrcalculate the COMxIIPBdon of 
each standard The pesem error is the percan of span for the analyzer. Ihe cornlation 
coefficient is pnstmed even though it is somewhat meaningless with so feat data points. 

A ~ w w a s  paformed by intmd~cing propane in Naogen from aTedlar bag at the 
probe tip and then dirrcrly to the analyzer. ?he ratio of the two muslurd conccnuatiom is 
presanedas apuceritmovwy. zero grade nitrogen wasplsopullcd&om the probe tip through 
the entire sampiing systans to the d p t o  demonspatt the cleanliness as a ninogcn blank. 

Volafflc Omanic Combolmmb bv M l a  

The waa verified by analyzing a chak stardard comiaiug a number of 
compounds. The pacem recoyery WM calculated based on the tharmiul c-on. The 
retention times of the compormds w m  vaified from the check s t d u d .  

A line smctywas w e d  by imroducing methanol in air- aTedlat bag at the probe 
tip andthendirrclly to them. The ratio of the two messuRd concumdons is presented 8s a 
percent recovay. 'Ibe gas chnnnatograph waa allowed to w for the duration of the analysis 
time, and the absmcs of peaks was used to demonstrate a line blank. 

A-CUf#.C was p r r p d  from thne standards generated from gravimemcally 
certified permeation devices. The conctntration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line SN& was perfomred by inuoducing hydmgen sulfide in air from a Tdar bag at 
the prok tip and then direclly to the GC. The ratio of the two measured concentmions is 
presented as the pemm rccovwy. 

26.3 - 1 '\IPQPIIBOI13UUQWYIQUWT 
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QUALITY CONTROL SUMMARY 
METHOD 25A 

MILL SP SOURCE SP-BPHSHW 

THEOR 
ppm 

0 .  
36 
91 

150 

1. CALIBRATION 

i 

DATE 6110192 DATE 
ppm %REC ppm 

-7 -0.7% 
94 261.1% 

156 171.4% 
371 241.3% 

AFTER 

2. PROPANE LINE RECOVERY 

1 155 145 94%11 

11 DATE 6110192 11 DATE 
LINE %REC 11 INST LINE -11 INS: 53 137 90%)1 

3. LINE BLANK 

11 DATE 6/10/92 11 DATE 
LINE 11 INST LINE 

0 0 

:: A:\SP-HSHW.XLS Page 3 

~~ 

26.3 - 2 
~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Printed on 811 8/92 1 :01 PM I 



~~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

ANALYTE THEOR DATE 6/10/92 

ethanol 55.64 31.93 57.39% 
acetone 44.47 33.14 74.51% 
isopropanol 42.65 35.49 83.21% 

benzene 36.54 35.27 96.53% 
bromodichloromethane 20.08 17.27 85.98% 
dimethyl disulfide 36.26 30.88 85.16% 
toluene 30.73 28.21 91.80% 
ethyl benzene 26.67 24.38 91.42% 
m-xylene 53.27 49.13 92.23% 
0-xylene 26.76 24.45 91.36% 
curnene 23.47 21.82 92.97% 
alpha-pinene 20.49 19.53 95.28% 
beta-pinene 20.59 19.77 96.03% 
3-carene 20.61 19.35 93.87% 
p-cymene 20.92 19.27 92.10% 

ppm ppm %REC 

dimethyl sulfide 9.78 8.25 84.39% 

QUALITY CONTROL SUMMARY 
METHOD 18 

MILL SP SOURCE SP-BPHSHW 

THEOR 
ppm 

THEOR 
BEFORE RUN 89.7 90.9 101.3% 
AFTER RUN 89.7 90.2 100.5% 

- 
DATE 
ppm %REC 

THEOR ' 

THEOR 
BEFORE RUN 110.7 105.1 94.9% 
AFTERRUN . 106.8 111.8 104.6% 

THEOR 

4. LINE BLANK 

BEFORE RUN FAA4003 
AFTER RUN FBA4001 U 

[___________---FILE REF----------- 1 

:: A:\SP-HSHW.XLS Page 1 Printed on 8/18/92 1 :01 PM 

26.3 - 3 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Section 26.4 Process Operating Data 
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WILL: SIMPSON PAPER 

DATE 1/10 -) 

TIME 1044 1044 

SOURCE: HARWOOO BLEACH PLANT 

1123 1523 1623 

BPHEIV -) 
PI2151 -)  

S188 -) 

1123 1520 1820 

BPHCTS -) 
PI2182 -) 
SI14 -) 

1720 

SOURCE 
F I N  

BPHSHI B M V  
PN218fi PI2151 . .. . 

EPN SWTS SN88 

UNITS 
IN0 HARDIND -) 
PRODUCT TI0 325 125 
KAPPA 18.9 18-9 

CHE1 USAGE 
C I I  1811 112 111 

HIOH LBlT 114 114 

Mlocl LB/T 38 38 

El01 LB lT  I1 11 

MIOCl LBlT 2 2 
N l w l  LBlT 8 8 

C STKK F 100 100 
E I I I E R  F 110 110 
HI I I B R  F I18 121 
D U P F L I  F 164 164 
nt IIIR F 110 110 

dl LEVEL 
EO 10.8 10.1 
HI 8.9 8.9 
D 4.5 4.5 
HI 9.0 9.0 

SCRUDLR. C I I  
TYPE - COLUm 

100 300 
11.9 11.9 

215 100 300 
18.5 11.9 11.9 

215 
18.5 

300 215 215 
19.0 18.2 18.2 

215 275 
18.8 21.5 

215 
20.7 

112 112 

108 108 

32 32 

11 11 

2 2 
8 8 

loo 100 
110 110 
118 128 
1W 164 
110 110 

80 112 112 

105 108 108 

32 12 32 

11 11 11 

2 2 2 
8 8 8 

100 100 100 
110 110 110 
I28 128 128 
164 1M t54 
110 110 110 

80 

105 

32 

11 

2 
8 

100 
110 
121 
1 I O  
110 

118 126 128 

112 131 Of 

34 14 11 

11 11 11 

2 2 1 
4 4 4 

118 118 111 
111 Il l  111 
128 0 8  In 
110 1 M  IM 
110 I10 110 

12 108 

111 I10 

14 14 

11 17 

2 2 
4 4 

111 118 
111 I18 
I28 121 
110 I10 
110 110 

116 

130 

34 

11 

2 
4 

111 
118 
128 
180 
110 

10.8 10.8 
8.9 8.9 
4.5 4.6 
L O  9.0 

10.) 10.8 10.1 
1.9 1.9 8.) 
4.5 4 - 5  4.5 
9.0 9.0 ¶.O 

10.9 
1.9- 
1.9 
8.8 

10.8 11.1 ll.! 
8.0 1.8 7.8 
4.0 1.8 1.8 
8 . 8  8.1 8.1 

10,s 11.1 
8.1 8.3  
4.1 1.1 
8.6 8.8 

10.8 
8.5 
4 . 1  
8.6 

(21 SCRUUERS, C l o t  TOTER AND SEA1 BOX 
TYPE - mum . . . . ._ 

S R I N E O  - TELLERETTES M ED - TELtEREnEs 
MS FLOT SCFN - 110 FAN MI F L I  SCF1 - 10 FAN 
L I P  FLW 16R 101 W 110 FLol 10 OR1 DILUTE W D I U I  B ISULFITE 
OP Ill Hi0 - 10 FU ff IU Hi0 - 10 FIN  

RETEIITIOH TINES. 111 I 3 5 0  T / D  
42 
42 

110 
220 
10 

NOTES: 1.0 BLEACHIIIO amnu - EwtmIic, c 
CAUSTIC WDI, E 
(It WDIUN HVPOCHLORITE M I T H  CAUSTIC, HI 
UIL0 I ) I IE  D I O I I D E  M I l H  CAUSTIC, D 
2nd D D I U I  HYMCHLORITE I I T H  CAUSTIC. HI 

2.0 A l l  VALUES ONE WR R E A D I N S  FRO( OPERATIOM 100 
3.0 PROWCTIW IS II OVEN DRY UULEACHED SWT TOWS 
4.0 C l h  I S  AS C l O i  
5.0 HI pH REPRESENTS VAT Pn WHERE dl I S  ADJUSTED 81 AD0116 CHLORI1E 

FILTRATE TO REWCE SCALIIO. ACTUAL pH II THE HYPO TOTER I S  
11 THE R A M  OF 9.5. 

Noto :  Son Apptndix D f o r  U n i t  P r o E u I  Discription 
26.4 - 1 
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SECTION 27 

SECOND NaOCl SEAL BOX VENT 

(SP-BPHSHS) 

Section 27.1 Emission Test Results - VOC 

Section 27.2 Emission Test Results - Miscellaneous 

Section 27.3 Quality Control Results 

Section 27.4 Process Operating Data 
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SECTION 27 
SECOND NaOCl SEAL BOX VENT 

(SP-BPHSHS) 

The Second NaOCl Seal Box Vent was tested on one day. The source was sampled 
for volatile organic compounds using Methods 25A and 18. Chloroform and hydrogen chloride 
samples were collected. 

Tots1 Hvdrocarbons (MUA) 

Figure 27.1 presents the THC mend for the test period on 6/19/92. The total 
hydrocarbon concentrations ranged from 31 to 47 ppm. At 1023, 1108, and 1255, the 
concentration increased from 54 to 66 ppm. At I1 15. the concentration decreased to 12 ppm. 

Volatile Ornank Conmounds (MU1 

Table 27.1 summarizes the results for the Method 18 target compounds, and 
Section 27.1 is a tabulation of the data. Methanol and chloroform wen detected by the 
Method 18 analyses. The volumetric flow was measured during sampling with a pitot tube. ’ 

Miscellaneous Parameters 

Table 27.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Chloroform results (lb/hr) were Section 27.2 tabulates the results for each compound. 

comparable to Method 18 data Hydrogen chloride was detected ( 4 . 1  lb/hr). 

VOC Oualitv Control Rcsultp 

The VOC quality control data arc tabulated in Section 27.3. An explanation of the data 
is included in the section. Quality control results for other parsmeters arc included with the 
data summary in the section referenad. 

Process Dwxiotion and Owratinn conditions 

Section 27.4 includes the process operating data as recorded and provided by mill 
penonnel. 

I 
27 - 1 
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TABLE 27.1 SUMMARY OF VOC RESULTS 

Mill: SIMPSON-PASADENA 
souroe codc: SP-BPHSHS 

SoUra: 
Test Daus: 6/19iYZ 

second N~OCI sepi BOX vent 

RN: PN2167 CIN: NA m SN76 
- h m  - M A X -  MEAN - DL 

Volnmetrlc Flow Data 
Slack Temperature, 'P It? l2a l2a 
Volumetric Flow Rau, xI0' DSCPM a3 62 a2 

0.1 
0.1 
0. I 
0.1 

Mmchvl d h l f &  0.1 
I- ~ 

Metbod 18 Data, b k  
Melbaaol 
E ~ h ~ o l  

0.1 
ND ND ND 0.1 

... 

ND ND ND 0.1 
ND ND ND 0.1 
ND ND ND 0.1 

0.1 
ND ND ND 0.1 

BromodichlommemaDe ND ND ND 0.1 
' Tolt~ac ND ND ND 0.1 

Emyl kaane ND ND ND 0.1 
m-. p X y k a  ND ND ND 0.1 
o-Xykn ND ND ND 0.1 
C- ND ND ND 0. I 

alpha-- ND ND ND 0.1 
kt8-Plnene ND ND ND 0.1 
3-cmuX ND ND ND 0.1 
T e r p c m W m )  ND ND ND 0.1 

PcymcoC ND ND ND 0.1 

K5owE3lIsC.Imr ND ND ND 0. I 
U ~ m C I b / l l r  ND ND ND 0.1 
sum of Can@ P( c. lbhr ND ND ND 0.1 

Metbod 16 plr Mahod 18 ht. 

27 - 3 
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TABLE 27.2 SUMMARY OF MISCELLANEOUS RESULTS 

SOOIU: Second NaOC Seal Box Vent 
Test Dates: 6/19/92 

MU SIMPSON-PASADENA 
S- Codc: SP-BPHSHS 
FIN: PN2167 EPN: SN76 CIN: NA 

I 
I Em4 !& 

VolawMc Flow D.(. 

Stack Temperaam. "P 

I 
I 
li 

ND - Not Detected 

I 
I 
I 
I 
I 
I 
I 
I 
I 

DL = Detcaim Limh 

27 - 4 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: ScCoDd NaOCI Seal Box V a t  FIN: PN2167 
sourcScode: SP-BPHSHS DUO: 6/19/92 EPN: SN16 CIN: NA 

Run 1 Run 2 . Run3 Average 

CALCULATED RESULTS 
Beginning Time 949 1049 1215 
Flow Data 

Stack Tempernturn. OF I22 122 
Moistum Cootcat, 46 12.2 12.2 
oxygm concatration, 46 20.8 20.8 
Carbon Dioxide corrcccltmtion. 96 0.0 0.0 

Volumetric Flow Rata, x10-3 DSCFM 0.2 0.2 
Volumtric Flow Rata, ~10’3 ACFh4 0.3 0.3 

Process Operating Conditions 

Method 16 Data 
Rodwtion Rata, ADT p u l p h  11.5 11.5 11.5 11.5 

Aydrogen sulfide 
Concatration, ppmvd 
Emission Rata, I b h  

Cwcwtntion, ppmvd 
Emission Rata, l b h  

Coaceotration, ppmvd 
Emission Rata. I b h  

Coticeatration, ppmvd 
Emission Rata. lblhr 

Cwmtntion, ppmvd 
Emissiw Rata. l b h  

Methyl mercaptao 

Dimethyl sulfide 

carboa disumde 

DimeulyldLsuvide 

Method 18 Data 
Methand 

Conosatntion, ppmvd 
Emission Rata. l b h  

Coaceotratioo. ppmvd 
Emission Rate, lwbr 

Coticeamtion, ppm& 0.6 * 0.6 0.6 * 0.6 * 

Methyl merenptpn 

Ethaad 

Emission Rata, lwhr 0.1 0.1 0.1 * 0.1 * 

Emission Rata, I b h  0.1 * 0.1 * 0.1 0.1 

0.1 0.1 * 0.1 0.1 

Aectm 
Cwcsatntion, ppmvd 0.6 0.6 * 0.6 0.6 * 

2-RopDnol 
Coocsotntion. ppmvd 0.6 0.6 0.6 0.6 

14.9 15.8 25.4 18;7 
0.1 * 0.1 0.1 0.1 * 



EMISSION TEST RESULTS - VOC I 

1 

Mill: SIMPSON - PASADENA Source: Second NnOCl Seal Boa V a t  FIN: PN2167 

N7A I code: SP-BPHSHS Date: 6/19/92 EPN: SN16 CIN: 

&- 
~ 

Run I Run 2 Run 3 Average 

Dimethyl sul fkk  
Concentration, ppmvd 
Emission Rate, I b h  

Z-Butaoon 
Concentntion, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Comeatration, ppmvd 
Emission Rate, I b h  

Bnvnodichloromethsne 
Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rote, l b k  

Coocentratioo, ppmvd 
Emission Rote, I b k  

Concentration. ppmvd 
Emission Rots, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. l b h  

Comeatration, ppmvd 
Emission Rots. I b k  

Concentration. ppmvd 
Emission Rato. l b b  

Concentncion. ppmvd 
Emission Rate. I b k  

Concea~trptioo. ppmvd 
Emission Rata, l b k  

Terpenes (Unsweifiedl 

Chlomfom 

Benzene 

Dmethyl disulfide 

Toluon 

Ethyl bennen 

m-, pxylene 

*Xylene 

ClrmWe 

a l p h n - K m  

beta-KlHW 

3-c- 

ConceaIlralion. ppmvd 

0.6 * 
0.1 *' 

28. I 
0. I 

0.6 
0.1 

1.1 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 

0.6 
0.1 * 

28.9 
0.1 

0.6 
0.1 * 

1.1 * 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 
0.6 * 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 

0.6 
0.1 * 

21.2 
0. I 

0.6 
0.1 

1.1 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 * 

I 
o.l * I 
o.l 0.6 * a 
O.l* 1.1 * I 

0.6 * 

28.1 

0.6 * I 
0.6 * 1 
0.6 * I 
0.6 * 1 

0.1 * 

0.1 * 

0.1 * 

0.1 * 

0.6 * I 
0.1 * 

0.6 I 
0.1 * 

0.6 1 
0.1 

0.6 1 
0.1 

0.6 1 
n i  * Emission Rots, I b h  0.1 * 0.1 0!1 -. . 

I. ~ l c  3 or 16 EIBPHSHS.XIS 9/22/91 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: Second NnOCl Scal Box Vat FIN: PN2167 
Source code: SP-BPHSHS Dale: 6/19/92 EPN: SN76 CW: NA 

Run I Run 2 Run 3 Average 

PCYmW 
Concentratim. ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Ermssion Rote. l b k  0.1 * 0.1 0.1 0.1 

KnowmmCOrbOn 

UnknowmsmCOrbOn 
Conccntrption, ppmvd 39.4 42.6 47.0 43.0 

Concentration. ppmvd 0.0 0.0 0.0 0.0 
Slnn M18 as Carbon, lbhr  0.1 0.1 * 0.1 * 0.1 * 
Unknown CompounB % of Total 0.0% 0.0% 0.0% 0.0% 

Concentration. ppmvd as C 41.0 49.0 47.8 45.9 
Enusston Rote. I b k  as C 0.1 * 0.1 * 0.1 * 0.1 

Method 2SA Data 
Total Hydroeprbole 

Page 40f 16 EIBPHSHS.XL.5 912?/9? 27.1  - 3 Cma or mor0 vduu V'CIO ku Uvo lhc dclcftkm limit. I 
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Section 27.2 Emission Test Results - Miscellaneous 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA SOUM: Smmd NaOCI sal Box V a t  FIN: PN2167 
Swrca code: SP-BPHSHS D*: 6/19/92 EPN: SN16 CIN: NA 

Run 1 Run 2 Run 3 Avenge 

CALCULATED RESULTS 
eeoiMisp T i w  lo20 
Flow Dah 

Stack Tecmpenhue, "F 122 122 
MoistursConcrat, % 12.2 12.2 
*Yea - '00, % 20.8 20.8 
C u h  Dioxide Coaomtntion, 96 0.0 0.0 
Volumetric Flow Rate. x10'3 ACFM 0.3 0.3 
Volumscric Flow Rate, x10'3 DSCFM 0.2 0.2 

Pmduftion Rate, ADT pulpk 11.5 11.5 
process operating Conditiom 

21.7 
0.1 

0.7 
0.1 

21.7 
0.1 * 

0.7 
0.1 * 
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QUALITY CONTROL DATA 

The quality conml results summarized on the following pages were collected before. 
during and after the VOC mung on the source. The source test results have not been corrected 
for calibration error, sample Line loss or other QC results. The reader should interprrt the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. 7he following paragraphs summarize the normal quality conml for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

-A Total H 

Calibration was performed using cenifed propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the conccnuatim of 
each standard. ?he percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen h n  a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. ZUO grade nimgen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile O m m  * ComDoaodr bv Ml@ 

The calibration CUIvq was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A Line study was paformed by introducing methanol in air from a Tedlar bag at the probe 
tip and then dirrccly to the aC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
rime. and the absence of peakg was used to demonstrate a line blank. 

Total Reduced Sulfa r bv Mlb 

A- e was p n p d  from three standards generated from gravimeaicdy 
certifed permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the lineariry of the curve. 

A line study was performed by inuoducing hydrogen sullide in air from a Tedlar bag at 
the probe tip and then dirrctly to the GC. The ratio of the two measurcd concentrations is 
presented as the percent recovery. 

27.3 - 1 



HSHS.XLS 

BEFORE 
AFTER 

QUALITY CONTROL SUMMARY 
METHOD 26A 

DATE 6/19/92 " 
INST LINE %REC INST LINE %REC 

60 61 102% 0.00% #OIV/OI 
84 88 105% 0.00% XDIVIOI 

MILL SP 

II INST LINE I 

1. CALIBRATION 

THEOR 
ppm 

0 
90 

149 
375 

I INST LINE I 

SOURCE SP-BPHSHS 

AFTER H 0 01 

IATE 6/19/92llDATE l/O/OO 
%REC llppm %REC %REC 

I I YDIVIOI 

-1 
82 91.11% 

161 108.05% 
371 98.93% % 

2. PROPANE LINE RECOVERY 

1 /0/00 

3. LINE BLANK 

Page 7 
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Section 27.3 Quality Control Results 



. -  

1. CHECK STANDARD 

FILE NAME 
1 ____.______ %REC [ _ _ _ _ _ _ _  __. - ..-..- 

ppm ~ I I E G T - l r l  EXP 3 
NE4003 

ethanol 55.64 162.46% 
acetone 44.47 138.15% 
isopropanol 42.65 119.14% 
dimethyl sulfide 19.55 103.56% 
benzene 36.54 134.63% 
bromodichloromethane 40.17 11 5.06% 
dimethyl disulfide 36.26 106.03% 
to I u e n e 30.73 106.01 % 
ethyl benzene 26.67 104.69% 
m-xylene 26.64 102.56% 
o-xylene 26.76 105.49% 
cumene 23.47 105.1 1 % 
alpha-pinene 20.49 104.32% 
beta-pinene 20.59 101.30% 
3-carene 20.61 100.55% 
p-cymene 20.92 102.61 % 
2. PROPANE RESPONSE 

IITHEOR II%REC I/%REC II%REC 1 
BEFORE RUN 29.911 11 1.94%11 
AFTER RUN 29.911 11 1.86%1[ 
3. METHANOL RECOVERY 

I 
I 
ia 
I 
I 
I 
I 
I 
I 
I 
I) 
1 
I 
I 
I 
I 
1 
I 
I 

BEFORE RUN 
AFTER RUN 

10011 97.19%]1 
10011 99.26%11 II 

~ 

I 
Y 

U 
A:\SP-HSHS.XLS Page 1 Printed on 8/18/92 12:42 PM 
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WILL: SIMPSOH PAPER 

O A T €  6 / 1 9  -) 

T INE 0948 1049 

SOURCE BPHSHS -) 
F I N  PN2161  -) 
EPN SH76 - )  

UNITS 
roo0 HAROIIWO - )  

PRODUCT T I 0  215 275 
KAPPA 19.8  18.3 

CHEW USAGE 
C l t  L B I T  128 

NeOH LBIT  104 

NiOCl L B I T  30 

c lo t  L B I T  16 

NAOCI LBIT  2 
NeOH L E I 1  4 

0 STOCK F 118 
E WIXER F I20 
Ht NIXER F 128 
0 U P F L W  F I62 
~t M I X n  F 110 

OH LEVEL 
E 10.1 
HI 7.3 
0 4 .1  
H o  8.7 

s c n u n n E n .  c i t  
TYPE - COLUM 
SRB NED - TELLERETTES 
GAS FLOl  

OP 

SCFM - 10 FAN 

I N  H t O  - NO FAN 
L I P  FLW 3 6PM 101 HaOH 

120 

104 

30 

16 

2 
4 

I IO 
120 
120 
162 
I IO 

10.1 
7.3 
4.1 
&.l 

1215  

200 
20.0 

I28 

I l l  

30 

I 1  

2 
4 

118 
110 
128 
162 
I IO 

10.8 
1 .1  
4,l 
8.1 

SOURCE: HAROIIWO BLEACH PLAN1 

9 2 0  
0833 0933 

8PHFHS - >  
PN2159 - )  

SN72 -) 

115 
18.1 

108 

I20 

32 

I1 

2 
4 

110 
110 
120 
163 
110 

10.1 
8.2 
4 . 1  
8.3 

275 
18.8 

IO8 

I20 

3 2  

I1 

2 
2 

110 
1 10 
120 
I63 
110 

10.7 

4.1 
8 . 3  

8 - 2  

1033 

215 
18.1 

IO8 

135 

30 

IT  

2 
1 

112  
114 
124 
I63 
110 

(0.0 
8.9 
4 . 1  
8 .5 

350 
11.6 

I T 6  

121 

30 

I8 

2 
4 

112 
I14 
I20 
162 
110 

10.7 
1.0 
4 . 1  
8.5 

121 s c R u n w i s .  clot T o u E n  AHD SEAL BOX 
TYPE - cuuM 
SRB ED - TELLERETTES 
BIS FLW SCFM - NO FAN 
LIP FLW 10 6pI  D I L U T E  SODIUM B I S U L F I T E  
OF I N  HtO - NO FAN 

350 
19.0 

I76 

I21  

30 

18 

2 
2 

I12 
I14 
120 
162 
110 

10.7 
7.0 
4.1 
8.5 

1551  

325 
19.5 

1 7 6  

153 

32 

I1 

2 
4 

I18 
118 
I28 
162 
110 

10.5 
1.0 
4.1  
8.6 

5 / 2 1  
0914 1014 

BPHESB -:J 
P N 2 l 5 6  - )  

SN69 -! 

215 
(9 .2  

I68 

145  

32 

I1 

2 
1 

114 
114 
I24 
110 
I10 

10.1 
1.0 
4.1 
8.6  

215 
1 8 . 8  

168 

I45 

32 

I1 

2 
4 

114 
114 
114 
110 
110 

10.1 
7.0 
4 . 1  
8.6 

1111 

215 
19.4 

I68 

I34 

31 

11 

2 
4 

111 
114 
114 
110 
110 

10.9 
9.9 
4 . 1  
8 . 8  

HOTES: 1.0 BLEACHINO SEQUENCE - CHLORINE. C 
C A U S l I C  SODA. E 
1st SODIUM HYPOCHLORITE U I T H  CAUSTIC. HI 
CHLORINE DIOXIDE U l H  CAUSTIC, D 
2nd SODIUM HVWCHLORITE NITH CAUSTIC. Hi 

2.0 ALL VALUES OH€ HOUR READIN68 FROM OPERATIONS LO6 

4.0 C l O I  I S  4s clot 
5.0 HI OH REPRESENTS VAT OH M E R E  pH IS ADJUSTED BY AODINE CHLORINE 

F ILTRATE TO REDUCE SCALIN6. ACTUAL OH I N  THE HYPO T W E R  IS 

3.0 PRODUCTIOII IS I N  OVEN UNBLEACHED SHORT TONS 

I N  THE RINSE OF 9.5. 

Note: Sea Appendix D for Unit P r o c e s s  O a t c r i o t i o n  

27.4 - 1 

RETENTION TIMES. WIN t 350 TI0 
42 
42 
I10 
220 
30 
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CHLORINATION SEAL BOX SCRUBBER VENT 
(SP-BPHCSS) 

Section 28.1 Emission Test Results - VOC 

Section 28.2 Emission Test Results - Miscellaneous 

Section 28.3 Quality Control Results 

Section 28.4 Process Operating Data 
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SECTION 28 
CHLORINATION SEAL BOX SCRUBBER VENT 

(SP-BPHCSS) 

The Chlorination Seal Box Scrubber Vent was tested on two different days. The source 
was sampled for volatile organic compounds by Methods 25A and 18. Chloroform and 
hydrogen chloride samples were collected. 

Total Hydrocarbons ( W A I  

Figures 28.1 and 28.2 present the THC trends for the test periods on 6/10/p2 and 
6/16/92. On the fmt day, the total hydrocarbon concentrations ranged from 36 to 79 ppm 
during the fmt IWO hours of testing. During the last hour, the concentrations varied from 0 
to 45 ppm. On the second day, they were very erratic and ranged from 8 to 102 ppm. 

Volatile Ornank Commuuds (MU) 

Table 28.1 summarizes the nsults for the Method I8 target compounds, and Section 
28.1 is a tabulation of the data. Methanol and chlorofom were detected by the Method 18 
M ~ ~ Y S C S .  Unknowns were present following chloroform. The volumetric flow was measured 
during sampling with a pitot tube. 

Table 28.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Chloroform results (lb/hr) were Section 28.2 tabulates the results for each compound. 

consistent with Method 18 data Hydrogen chloride was detected on day 2 ( ~ 0 . 1  lb/hr). 

VOC Oualitv Control Results 

The VOC quality control data are tabulated in Section 28.3. An explanation of the data 
is included in the section. Quality control results for other parameten are included with the 
data summary in the section referenced. 

Process DesdDtbn and Owrnthn Conditions 

Section 28.4 includes the process operating data as recorded and provided by mill 
PCrSOMCl. 
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TABLE 28.1 SUMMARY OF VOC RESULTS 

Mill: SLMPSON - PASADENA 
SOUICC Codc: SP-BPHCSS 

source: 
Test Dates: 6/10192 6/16/92 

Chlorination Sed Box Scrubber Vent 

Stack Temprarme, O F  181 I 1BS 103 
Volumeak Flow Rate. XI@ DSCPM u 0.5 B.8 

0. I 
0. I 
0. I 
0.1 
0.1 

ND ND ND 
ND ND ND 
ND ND ND 
ND 
ND ND' ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

. . . . . . . . . . . . ... . . .  

0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 

ND ND ND 0.1 

ND 
ND ND ND 

0. I 
0.1 

sum of compwnds m c. lbb 0.1 0 1  

28 - 4 
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TABLE 28.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: SIMPSON-PASADENA S m :  chlmimui~n Seal BOX Scntbkr Vent 
SOW Codc: SP-BPHCSS 
FIN: PN21S2 m. sNaa CIN: CN21S3 

Tesl Date: 6/lOp2.6/16/92 

Volumetric Flow Data It 
Stack Tempernm. O F  102 1W 16) 

Voluwtric plow Rate. x IO' DS(IPM OA M OS 

Emhiion Rate, I b b  

Hydrogm chloride 

ND = Not Detected 

28 - 5 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: chlorinatim Seal Box Scrubber Vent FIN: PN2152 
SOUM COQ. SP-BPHCSS Date: 6/10/92 EPN: SN88 CIN: CN2153 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginniq Tme 1523 1623 1723 
Flow Data 

Stack Tempernhlm. "F 102 102 
Moisturs Conteat. % 6.8 6.8 
OxyEea Concu~tratim, 96 20.8 20.8 
Carbon Dioxide Cwaotmtion, % 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 0.4 0.4 
VolumsCric Flow Rate, x10-3 DSCFM 0.4 0.4 

Process Owrating Conditions 
Pmducti&~ Rate. k T  p d p k  12.5 12.5 11.5 12.2 

Method 16 Data 
Hydrogen sulfide 

Conceotratim. ppmvd 
Emission Rate. I b k  

Conceotntim. ppmvd 
Emission Rate, lblhr 

Concentntim. ppmvd 
Emission Rate, I b k  

Cooccotration. ppmvd 
Emission Rate, I b k  

Coaccntration, ppmvd 
Emission Rate. l b k  

Methyl mercaptao 

Dimethyl d l d e  

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Confcntration. ppmvd 
Emission Rate. l b k  

Conceotratim. ppmvd 
Emission Rate, Iblhr 

Methyl mercaptan 

Ethanol 
Coaceotrptim, ppmvd 0.5 * 0.5 * 0.5 0.5 * 
Emission Rate, lblhr 0.1 * 0.1 * 0.1 * 0.1 

Acetone 
Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate. I b k  0.1 * 0.1 * 0.1 0.1 

Coaantratim, ppmvd 0.5 * 0.5 0.5 * 0.5 * 
Emission Rate, lblhr 0.1 * 0.1 * 0.1 0.1 * 

Z-ROpaod 

41.2 
0.1 

35.1 
0.1 

6.6 27.8 
0.1 0.1 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA h U r C e :  ChlOthtiOn BOX Scrubber Vmt FIN: PNZE.2 
so~fiacods: SP-BPHCSS DPce: 6/10192 EPN: SN88 CIN: CN2153 

Dimethyl sulfide 
Concentration. ,ppmvd 
Emission Rots. IbAu 

concatration. ppmvd 
Emission Rots, l b k  

C o ~ t r a t i o n .  ppmvd 

2-Bu-w 

Chloroform 

Emission Rots, IbAu 
Benzen 

Concentration, ppmvd 
Emission Rots, IbAu 

Bmodiehlomethane 
Concentrntion, ppmvd 
Emission Rate, IbAu 

Concentration, ppmvd 
Emission Rate, IbAu 

Coocurtration. ppmvd 
Emission Rate, IbAu 

Concentration, ppmvd 
Emission Rate, IbAu 

Conc~tration. ppmvd 
Emission Rate. IbAu 

Concentration. ppmvd 
Emission Rate, IbAu 

Concentration. ppmvd 
Emission Rate. IbAu 

Dimethyl disulfide 

Toluene 

Ethyl bwpn 

m-. pXyleae 

0-Xylene 

CUmeae 

Plpha-PiMSK 
Concentration, ppmvd. 
Emission Rue. lbAu 

Concatration. ppmvd 
Emission Rate, IbAu 

Concatration, ppmvd 
Emission Rate. IbAu 

beta-Knem 

3-carrn 

Terpenes (U~=perifi@ 

0.5 * 
0.1 * 

32.4 
0.2 

0.5 * 
0.1 * 

1.1 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

3.5 
0.1 

0.5 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

1.1 * 
0.1 

0.5 
0.1 

1.1 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
O~I 

0.5 * 
0.1 

12.2 
0. I 

0.5 * 
0.1 * 

1.1 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

I 
I 
l 
0 
I 
I 
I 
I 
I 
I 
I 
I 

0.5 * - 1 
0.1 

0.5 * 1 
0.5 ' 1 
0.5 * 1 

0.1 * 

0.1 * 

0.1 

Concentration, ppmvd 0.5 * 
Emission Rate, -1bh 0.1 * 0.1 * 

I 
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EMISSION TEST RESULTS - VOC 
MiU: SIMPSON - PASADENA Source: Chlorination Seal Box Scrubber Vent FIN: PN2152 
-code: SP-BPHCSS Date: 6/10/92 EPN: SN88 CIN: CN2153 

Run 1 Run 2 Run 3 Average 

Pcma 
Concentration, ppmvd 
Emission Rate, lblhr 

Kaowm as carbon 
Concmtrstim, ppmvd 

Unknownsascsrbon 
Concmtntiw, ppmvd 

Sum MI8 as Carbon. lblhr 

0.5 * 0.5 * 0.5 0.5 * 
0.1 * 0.1 * 0.1 0.1 * 

58.9 27.1 5.0 30.4 

4.7 0.0 2.2 2.3 
0.1 , 0.1 * 0.1 * 0.1 * 

Unknown Compounds % of Total 7.4% 0.0% 30.3% 12.6% 

Method S A  Data 
Total AydroePrbom 

Cmmtratiw, ppmvd as C 62.2 70.8 18.2 50.4 
Emission Rate, I b h  as C 0.1 * 0.1 0.1 0.1 

L - 

Om OT mxo vduesrom leu lluntbo dudom l i d .  28.1 - 3 Pap 4 of 16 EIBPHCSS.XLS 9/22/92 



EMISSION TEST RESULTS - VOC I 
Mill: SIMPSON - PASADENA SOUM: Chlorirution sal Box Sc~bbsr Vent FIN: PN2152 
s - c o d ~ :  SP-BPHCSS Data: 6/16/92 EPN: SN88 CIN: CN2153 I 

I 

> 4 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS I 
Beginning Time 1110 1210 1310 - - 
Flow Data 

StrL TempmJurs, "F 
Moisture Coatsat, % 
Oxygen Conccstrstion, % 
Carbon Dioxide Concentration. 96 
Volumetric Flow Rots. ~ 1 0 ' 3  ACFM 

I05 
7.5 

20.8 
0.0 
0.6 

IO5 1 
20.8 1 7.5 

0.0 
0.6 

OS I 

1 
I 
I 
I 
I 

41s I 
I 

0.1 O3 * I 
OS 0.1 * * I 

Emission Rus. lbhr 0.1 * 0.1 * 0.1 0.1 * I 

Volumtric Flow Rata, X10-3 DSCFh4 

Production Rate, ADT pulphr 12.5 11.5 11.5 

Eydmgm sulfide 

0.5 
Process Operating Coaditiom 

11.8 I Method 16 Data 

Concentration, ppmvd 
Emission Rate. lbhr 

coacmtntiw, ppmvd 
Emission Rate, Ibhr 

Coaceatdon. ppmvd 
Emission Rots, lbhr 

Concentration. ppmvd 
Emission Rus. lbhr 

Concentration, ppmvd 
Emission Rots, lbhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 57.4 30.7 36.4 
Emission Rntc, Ibhr 0.1 0.1 * 0.1 * 0. I 

Concentration, ppmvd 
Emission Rata, lbAr 

Methyl mercaptan 

Ethanol 
Conceatdon. ppmvd 0.5 0.5 0.5 * 
Emission Rots, lwhr 0.1 * 0.1 * 0.1 

Concentration, ppmvd 0.5 * 0.5 * 0.5 
Emission Rata. Ibhr 0.1 0.1 0.1 * 

Aeetoae 

2-Ropanol 
Conceatration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 ' 

28.1  - 4 
Chm or mo(0 values w e n  leu tlun Um detection limit. I b o  6 of 16 BIBPHCSS.XLS 9/2219? 
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EMISSION TEST RESULTS - VOC 
MiU: SIMPSON - PASADENA Sou-: Chlorination Seal Box Scrubber Vent FIN: PNZISZ 
SocuoeCoQ: SP-BPHCSS Dpce: 6/16/92 EPN: SN88 CIN: CNZ153 

Run 1 Run 2 . Run3 Average 

Dimethyl sulfide 
Conceatdon, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

CmcaItration. ppmvd 
Emission Rate. I b h  

Bromodiehlome!hane 
Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concatration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concatration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Conceatration. ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b k  

Concentdon, ppmvd 
Emission Rate. l b k  

CmcaIMion. ppmvd 
Emission Rate, I b h  

Coaccotration. ppmvd 

Z-Butanone 

Chloroform 

Benrav 

Dimethyl disulfide 

Toluene 

Elhyl benzene 

m-, p X y l e n  

0-Xylene 

ClrmaW 

dpb-p inen  

beta-KME 

3carrnc 

Terpens (Urnperifid 

0.5 * 
0.1 * 

51.7 
0.5 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 

0.5 * 
0.1 * 

4.1 
0.1 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 * 
0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 

0.5 * 

0.5 * 
0.1 * 

28.0 
0.3 

0.5 
0.1 

1.1 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 

0.5 * 
0.1 

21.9 
0.3 

0.5 * 
0.1 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
Emission Rate,-lb/hr 0.1 0.1 0.1 0.1 

P s p  7 of I 6  ElBPHCSS.XL5 912219? 28.1 - 5 ora or ma0 v . luavcn  k l h M  Ibo dacsli.m limit. 



EMISSION TEST RESULTS - VOC I 

I 
* 1 

Mill: SIMPSON - PASADENA Source: Chlorination Seal Box Sclubber Vent FIN: PNZISz 
SP-BPHCSS DPk: 6/16/92 EPN: SN88 CIN: CN2153 1 

P 

Run I Run 2 Run 3 Average 

p C r =  

b o r n  as Csrbon 

Unloloms~Cnrbon 

S m  M18 as cprbon, l b h  0.1 0.1 0.1 0.1 
unknown C~mpounds 'k of Totd 3.4% 0.0% 2.1% 

&nccotration. ppmvd 0.5 * 0.5 0.5 * 0.5 * 
Emission Rnte, I b h  0.1 0.1 0.1 * 

Conmtration. ppmvd 90.8 24.8 51.0 55.5 

Concatration. ppmvd 3.2 0.0 1. I 1.4 1 
Method 2SA Data 

Total Hydmcu'bom 
Comtration, ppmvd M C 
Emission Rare, I b h  C 

I 
I 
I 
I 
I 
I 
I 
I 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA %UM: C h l O ~ O .  s d  BOX kNbbCl v-1 FIN: PN2152 
Sourcecode: SP-BPHCSS Dote: 6/10/92 EPN: SN88 CIN: CN2153 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
B e ! g i i  Tiw 1750 

Flow Deta 
Slack Tempenturs, O P  102 102 
Moishus Gmkat. R 6.8 6.8 
Oxygm Cmeatmtion, R 20.8 20.8 
cuboa Dioxide Coacsotntion, 96 0.0 0.0 
Volumstric Flow Rate, x10-3 ACFM 0.4 0.4 
Volumsfric Flow Rate, x10-3 DSCFM 0.4 0.4 

Process operating Conditiom 

Miscellaneous Parameters 
Production Rue. ADT pulplhr 11.5 11.5 

Chloroform (Adrorption Tube) 
Coacmtntioa, ppmvd 1.7 1.7 
Emission Rate, lblhr 0.1 0.1 * 

Coacmtruion, ppmvd 0.5 * 0.5 * 
Emission Rate. Iblhr 0.1 0.1 * 

Hydrogen ehloridc 

P a p  2 of 8 0IBPHCSS.XLS 9/17/92 *Om aumn v b w n  *..a tho daDstioll l i d .  2 8 . 2  - 1 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA Source: Chlorination seol Box S c ~ k  Veat FIN: PN2152 
-w SP-BPHCSS Dpte: 6/16/92 EPN: SN88 

Run 1 Run 2 Run 3 Aversge 

CALCULATED RESULTS 

Flow Data 
€I&Ming Tiw 1236 

P Stack Temperaturn. "F 105 105 
Moistum Conkat. % 7.5 1.5 

0.0 
oxygea cmxwltntim, % 20.8 
Chrboo Dioxide Coaceatntioa. 46 0.0 
Volumebic Flow Rate, ~10.3 ACFM 0.6 0.6 
Volumezric Flaw Rate, x10-3 DSCFM 0.5 

PIOductim Rote. ADT pdp/hr 11.5 11.5 
Process Operating Conditio= 

Miscellaneous Parameters 
Chlororom (AQorptioa Tube) 

Coacmhation. ppmvd 35. I 35.1 
Emission Rate. Iblhr 0.3 

Cmceatntion, ppmvd 0.5 0.5 
Emiasioa Rate. lblhr 0.1 

H y ~ s l f h l o r i d c  

I 

I 

I 
I 

I 
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Section 28.3 Quality Control Results 



1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
11 
I 
I 
I 
I 

QUALITY CONTROL DATA 

The quality conmi result? summarired on the following pages wen collected before, 
during and after the VOC testing on the source. The source test results have not been comcted 
for calibration error, sample line loss or other QC result?. The reader should intupret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method ZJA. and speciated volatile organic compounds by EPA 
Method 18. ' I Ie  following paragraphs summarize the normal quality control for each type of 
analysis. QC data ate summarized in tabular form on the following pages. 

Total Hvdrocarboa (THC) bv MUA 

Calibration was performed using cenifed propane concmrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The corxelation 
coefficient is pnsented even though it is somewhat meaningless with so few data points. . 

A line studv was performed by inmducmg propane in nitrogen from a Tdar bag at the 
probe tip and then directly to the analyzer. Tho ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic Cornmumla bv Ml$ 

The Calibration was verified by analyzing a check standard containing a number of 
compounds. The pemm recovery was calculated b a d  on the theoretical c o n c e d o n .  The 

A line study was paformed by introducing mahaaol in air 6wm a Tcdlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent rccovay. Thc gas chromatograph was allowed to run for the duration of the andysis 
rime, and the absence of pealrs was used to demonsnate a linc blank. 

b 

A calibration m e  was prepared from thfee standards generated from p v i m e m c d y  
certified permeation devices. The concentration of each standard was recatdated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two meaSured concentrations is 
presented as the percent nxovery. 



QUALITY CONTROL SUMMARY 
METHOD 25A 

BEFORE 

MILL SP 

" 

DATE 6/10/92 
INST LINE I 

0 01 

1. CALIBRATION 

THEOR 
' ppm 

0 
90 

149 
375 

0 
90 

149 
375 

SOURCE SP-BPHCSS 

,ATE 611019: 
%REC 

-7 
94 104.49 

156 104.79 
371 98.99 

lATE 611 6/92 
%REC 

-3 
91 101.11% 

152 102.01% 
373 99.47% 

2. PROPANE LINE RECOVERY 

n DATE 6/10/92 1 DATE 6/16/92 

AFTER II 158 96%# 355 3841 io8%l 

3. LINE BLANK 

AFTER II 0 01 H 0 

28.3  - 2 
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BEFORE RUN 
AFTER RUN 

WESTON QC SUMMARY 
METHOD 18 

MILL SIMPSON SOURCE SP-BPHCSS 

1. CHECK STANDARD 

FILE NAME 
[------..--------- %REC ________.__ 

ppm 

ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 99.62% 
dimethyl disulfide 94.91 % 
toluene 98.73% 
ethyl benzene 98.90% 
m-xylene 26.64 97.28% 
o-xylene 26.76 99.29% 
cumene 
alpha-pinene 20.49 99.03% 
beta-pinene 20.59 97.92% 
3-carene 20.61 97.33% 

100(1 110.05%1/ 
10011 108.373611 

98.63%1) 
. PROPANE RESPONSE 

BEFORE RUN 
AFTER RUN 

AFTER RUN 29.' 
3. METHANOL RECOVERY 

1 [ ...._..._______ FILE REF _ _ _ _ _ _ _ _ _ _ _  
FGB4004 11 
FG84010 11 

NOTES: 

Page 1 Printed on 8/18/92 1 1 : 10 AM 

28.3 - 3 
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Section 28.4 Process Operating Data 



WILL: XMPSON PAPER SOURCE: HAR0WW)O BLEACH PLANT 

OATE 8/10 -) 8/16 
TIME IObb 104b 1521 1821 1721 1523 , 1823  1 7 2 3  1110 1210 1110 1520 1020 1720  

SOURCE s w H v  B ~ Q V  nmcss -) BPHEIV - )  nwcss -) BPHCTS - )  

F IN  PI2188 RZlSI PN2152 -) PlZlSl  -) A2152 -) PN2162 - )  

EM 5115 SN88 SN88 - )  SN8t -) SN88 -) SI14 - )  

UNITS 
WOOD HAROIOOO -) 

PRODUCT T I 0  325 125 300 300 215 300 300 215 300 275 275 215 215  275 
KAPPA 18.9 18.9 11.9 11.9 18.5 11.9 11.9 18.5 19.0 18.2 18.2 18.8 2 1 . 5  2 0 . 1  

CHEM USA6E 
C l r  tn/i 112 112 112 111 80 112 112 80 138 128 128 12 108 118 

I I O W  LBlT 114 l l b  108 108 10s ion 108 105 112 113 131 131 130 130 

WIOCI tn/i so 10 32 32 32 32 32 32 31 3b l b  3b 1b 34 

ClOr LBIT 11 11 11 11 11 11 I1 11 11 11 11 I1 11 11 

MI tnii 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
I ion LBlT 8 8 8 8 8 n 8 n 1 4 4 b 4 4 

C STOCK F 100 100 100 100 100 100 IO0 100 I18  116 118 111 118 118 
E MIXER F 110 110 110 110 110 110 110 110 118 118 118 118 118 118 

MIXER F 128 121 128 128 128 izn 128 1z8 128 128 121 128 128 128 

Ih NIXP F 110 110 I10 110 110 110 110 110 110 110 110 110 110 I10 
0 UPFLON F 15) 154 154 154 l6b 154 15b  160 180 110 180 110 160 180 

Dn LEVEL 
Eo 10.6 10.1 10.8 10.8 10.1 10.8 10.1 10.9 10.8 11.1 11-1 10.9 11.1 10.8 
HI 8.S 8.9 8.9 8.9 8.9 8.9 8.9 8.9. 8.0 1.8 7.8 8.1 8 . 3  8.5 
0 4.5 4.5 b.5 b.5 1.6 4.5 b . 5  3.9 4.0 1.8 1.8 4.1 1.1 b . 1  
HI 9.0 9.0 1.0 9.0 9.0 9.0 9.0 8.8 8.8 8.1 8.1 8,8 8 .8  8 .6  

SCRUBBER. C I I  
TYPE - COLU# 
SRB ME0 - TELLERFmS 
6AS FLON SCFM - W FAN MS FLW #FR - NO FAN 
L I P  FLW 3 BRI 101 W L I P  FLW 10 OR1 O I L U n  SOOIUN BISULFITE 
DP I N  HrO - NO FAM DF 11 IhO - t0 FAN 

12) SCRUBBERS, ClOr TOWER AM0 SEAL 80): 
TYPE - COLUR 
SRI NE0 - TELLERETTIS 

W l E 8 :  1.0 BUAUI INE l w u E K t  - CHLORIWE, C 
CAUSTIC SODA, E 
1Bt  SOOIUM WRCHLORITE WITH CAUSTIC, H i  
CWLURIIL DIOXIOE MITH CAUSTIC. 0 
2nd SODIUM W(IWMLOR1TE l I T H  CAUSTIC. w1 

2.0 ALL VALUES ONE HOUR READIMBS FROM WERATIOIS LO9 
3.0 PROwlcTIol I S  11 OVEN ORV UNBLEACHED SHORT TONS 
b . 0  C101 IS AS CIOr 
5.0 H i  pll REPRESENTS VAT $I WHERE #I I S  ADJUSTED BY ADDING CHLORINE 

FILTRATE TO REDUCE SCALIIO. ACTUAL OH I N  THE HY#, TWER I S  
I N  THE RANEE OF t.5. 

Noto: SH Apporidlr D for U n i t  Procrsc Doscription 
20.4 - 1 

RETENTION TIMES. 111 160 TI0  
42 
(2 

110 
220 
30 
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SECTION 29 

C102 SEAL BOX SCRUBBER VENT 

(SP-BPHCSB) 

Section 29.1 Emission Test Results - VOC 
Section 29.2 Emission Test Results - Miscellaneous 

Section 29.3 Quality Control Results 
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SECTION 29 
CIO, SEAL BOX SCRUBBER VENT 

(SP-BPHCSB) 

The c102 Seal Box Scrubber Vent was tested on two different days. The source was 
chloroform and sampled for volar& organic compounds using Methods ZJA and 18. 

hydrogen chloride samples were collected. 

Total Hvdrocarbons (M25Al 

Figures 29.1 and 29.2 present the THC trends for the test periods on 6/16/92 and 
6/17/92. On the first day, total hydrocarbon concentrations varied from 222 to 317 ppm for 
the f i t  hour of testing. During the last two hours of twting, the concentrations increased and 
were between 230 and 413 ppm. On the second day, concentrations wen consistently between 
343 and 445 ppm except at 1118 when the concentration dropped to 237 ppm. 

Volatile Orcanic ComDounds (M1a 

Table 29.1 summarizes the results for the Method 18 target compounds, and Section 
29.1 is a tabulation of the data Methanol, 2-Propanol, and chloroform were identified on day 
1. Methanol and chloroform were detected on day 2. Unknowns were present following 
2-Propanol and bromodichloromethane at approximately 1 pprn and 1 to 3 ppm as carbon, 
respectively. The volumetric flow was measured during sampling with a pitot tube. 

Miscellaneous Parameters 

Table 29.2 summarizes the results of testing for hydrogen chloride and chloroform. 
Section 29.2 tabulates the results for each compound. Chloroform and hydrogen chloride were 
derected. Chloroform results (lbhr) wen comparable to Method 18 data on the first day. 
However, on the second day they were slightly higher. 

V I 

The VOC quality control data are tabulated in Section 29.3. An explanation of the data 
is included in the section. Quality control results for other parameters an included with the 
data summary in the section referenced. 

Process DescriDtion and Ooeratinc Conditiom 

Section 29.4 includes the process operating data as recorded and provided by mill 
personnel. Not all process operating data were given for VOC run times. The data with the 
Closest run time was used. 

29 - 1 
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TABLE 29.1 SUMMARY OF VOC RESULTS 

k: SIMPSON - PASADENA soura: (30, Seal Box S&bber Van 
SOUICC Code: SPBPHCSB Tesr D a w  6/16/92 6/17/92 
;IN: PN2163 CIN! CN2164 EPN SN80 

Stacl: Temperamrc. OF ,144' u3- 149 
Volumenic €low Rae. XI@ DSCFM a6 an a7 

Roduaioo R e .  ADT polplbr 1l.S iu 120 

Hydrogen sol6de 0.1 
Merbyl mercsptm 0. I 
Dunethyl d d e  0.1 
Calbon disul6de 0.1 
Dimemy1 dLnrl6de 0 1  

f h c t s  Oparuq COadltlaM 

Method 16 Data, I b h  

Hethod 18 D a h  I b k  
0. I 

ND ND ND 0.1 
ND ND ND 

. .  . . . . .  . 
ND 
ND ND ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND ~~ 

ND 
ND ND ND 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0. I 
0.1 
0.1 
0. I 
0.1 
0. I - -  

Hethod 16 R.r Mabod 18 Data 
M c. I b b  0.1 

Ualmoams a¶ c l b h  ND ND ND 0.1 
sum of CompOoDdr L( c, lbhr M os es 0.1 . 

29 - 4 



TABLE 29.2 SUMMARY OF MISCELLANEOUS RESULTS 

MU: SIMPSON-PASADENA 
SO- Codc: SP-BPHCSB 
Fw. PN2163 RPN: SN89 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 

SOU~Z: CIOz Seal Box Saubbu Vent 
Tu! Date: 6/16/92, 6/17/92 
CIN: m164 

Slaclr Temprahm. O F  144 fJf 149 

Volumetric Flow Rare. x IO' DSCPM 0 8  0 4  a7 
Process OpmtIIIg cwditloas 

Emisdm Rate. l b b  

chloroform 

Hydrogen chloride 

29 - 5 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA SOUM: ClOZ srpl Box Scrubber Vent FIN: PN2163 
Source cods: SP-BPHCSB Date: 6/16/92 EPN: SN89 CIN: CN2164 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1520 1620 1720 
Flow Data 

Stack Temperature, "F 
Moisture Contmt, % 

Cuboa Dioxide Concabation. 116 
Volumstric Flow Rate. x l W 3  ACFM 

oxygeo C o n c e n ~ o n .  % 

I 4 4  144 
10.3 10.3 
20.8 20.8 
0.0 0.0 
1.1 1.1 

Volumetric Flow Rate. xlV3 DSCFM 0.8 0.8 

Process Owratine Conditions 
produft i~  Ra&. G T  pulphr 11.5 11.5 11.5 11.5 

Method 16 Data 
Hydrogen sulfide 

Concatration. ppmvd 
Emission Rate. Ibhr 

Concatmtion. ppmvd 
Emission Rote, lbhr 

Concentration, ppmvd 
Emission Rote, Ibhr 

Concatration, ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rote, Ibhr 

Metbyl mercaptaa 

Dimethyl sulfide 

carbon disulfide 

Dimethyl d i s ~ l d e  

Method 18 Data 
Methand 

Concentration, ppmvd 
Emission Rate. Ibhr 

Concatration, ppmvd 
Emission Rote. lbmt 

Concentration, ppmd 0.6 * 0.6 0.6 0.6 * 

Methyl mataptno 

Etbaaol 

Emission Rate. lbhr 0.1 * 0.1 0.1 * 0.1 * 

Emission Rate, Ibhr 0.1 0.1 0.1 * 0.1 

Emission Rate, Ibhr 0.1 0.1 0.1 * 0.1 

Aeetooe 
Concentration, ppmvd 0.6 0.6 * 0.6 0.6 * 

2-Ropand 
Concentration, ppmvd 0.6 * 0.9 0.7 0.7 

88.7 134.8 180.6 134.7 
0.4 0.6 0.7 0.6 



EMISSION TEST RESULTS - VOC I 

I 

MiU: SIMPSON - PASADENA h l W :  c1m hl BOX %lubber veal FIN: PN2163 
~u~ code: SP-BPHCSB Dale: 6/16/92 EPN: SN89 CIN: CN2164 1 - 1 

Run 1 Run 2 Run 3 Average 

DimeUlyl sulfide 
concatncioa, ppmvd 
Emission Rote, l b 5  

Conceutntion, ppmvd 
Emission Rote. l b 5  

Concsotmtion, ppmvd 
Emission Rote. l b 5  

Conceatration, ppmvd 
Emission Rote. I b 5  

Bnwnodichloromethan 
Cooceotntion. ppmvd 
Emission Rote, I b 5  

Conceutratioa, ppmvd 
Emission Rote, I b 5  

C ~ ~ ~ ~ ~ ~ t r n t i o n .  ppmvd 
Emission Rote, I b h  

Concatration, ppmvd 
Emission Rote. l b h  

Concatration, ppmvd 
Emission Rote, I b h  

Concentration, ppmvd 
Emission Rote, I b 5  

Concatdon,  ppmvd 
Emission Rata, l b 5  

Cooceotration, ppmvd 
Emission Rote. lwbt 

cwcslrtrstion, ppmvd 
Emission Rote. I b h  

Concatration, ppmvd 
Emission Rate, I b h  

Concealration. mmvd 

2-ButPm1~ 

Chlmfnrm 

Benzene 

DLneChyl disulfide 

Toluene 

Ethyl benzme 

m-, pXylene 

*Xylene 

ClrmeM 

alpha-pinen 

beta-pi- 

34- 

Terpenes (Umpedfied) 

0.6 
0.1 *' 

210.1 
3.2 

0.6 * 
0.1 * 

1.1 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 

n9.4 
3.5 

0.6 
0.1 * 

1.1 * 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 * 
0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 
0.1 

0.6 
0.1 * 

232.9 
3.6 

0.6 * 
0.1 * 

1.1 * 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 
0.1 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 

O.' * I 
3'5 I 
O'l I 

* I 
0.6 I 
0.6 O'l* * 4 
0.6 * I 
0.6 * 1 
0.6 I 
0.6 * I 

224.2 

0.6 * 

1.1 * 

0.1 * 

0.1 * 

0.1 * 

0.1 

0.1 

0.6 I 
0.1 

0.6 I 
0.1 

0.6 I 
0.1 

I 

- 

I Pap 3 of I6 EIBPHCSB.XIS 9/22'J? 29.1 - 2 *Om or llPI0 vduo. YOID IC" Ib.n Iho dncstiocl limit. 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: ClO2 Seal Box Scrubber V a t  FIN: PN2163 
souMcods: SP-BPHCSB DPle: 6/16/92 EPN: SN89 CIN: CN2164 

~ 

Run 1 Run 2 Run 3 Average 

Pcplen 
Concentration, ppmvd 
Emission Rate, Ib/hr 

Knowus PE Carbon 
Concentratioa. ppmvd 

ullkmwusascprbon 
Concentration. ppmvd 

Sum M18 m Carbnn, lblhr 

0.6 0.6 0.6 * 0.6 * 
0.1 * 0.1 * 0.1 0.1 * 

361.6 490.1 556.5 469.4 

2. I 2.3 4.7 3.0 
0.6 0.8 0.9 0.7 

Unknown CompounQ 'k of Total 0.6% 0.5% 0.8% 0.6% 
Method S A  Data 

Total Eydrocarbom 
Cooemtration. ppmvd M C 303.2 372.4 427.0 367.5 
Emission Rate. lblhr as C 0.5 0.6 0.7 0.6 

*h OI mon v h  r 8 r a  bas th.n llm darslion limit. 29.1 - 3 Pago 4of 16 6IBPHCSB.XLS 9/22/92 



EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA Source: C102 Seal Box Scrubber Vent FIN: PN2163 

coda: SP-BPHCSB Date: 6/17/92 EPN: SN89 CIN: CN2164 

Run I Run 2 . Run3 Average 

CALCULATED RESULTS 
Beginnin0 Time 939 1039 1139 
Flow Data 

Stack Temperature. "F 
Moisture Content, % 
Oxygm Concatration, % 
Carbon Dioxide Concealration, % 
Volumetric Flow Rsts, x10-3 ACFM 

153 
21.4 
20.8 
0.0 
0.9 

153 
21.4 
20.8 
0.0 
0.9 

Volumetric Flow Rsts. x10-3 DSCFh4 0.6 0.6 
Process Owrating Conditions 

Productii Rate, b T  pulpAu 

Hydrogen Sullide 
Method 16 Data 

Conceatratioa. ppmvd 
Emission Rote, IbAu 

Cwceatntion, ppmvd 
Emission Rw. IbAu 

Conceatdon, ppmvd 
Emission Rw. Ib/hr 

Conceatratiw. ppmvd 
Emission Rate, Ib/hr 

Coocsotration, ppmvd 
Emission Rote, I b k  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl &ullide 

Method 18 Data 

11.5 11.5 12.5 11.8 

I 
I 
I 
0 
@ 
I 
1 
I 
I 
I 
I 
I 

M&hMOi 

I 
I 

0.1 OJ5 * * I 
0.1 o3 * * I 

Ccmcentration. ppmvd 220.5 205.6 269.6 23 I .9 
Emission Rw. I b k  0.7 0.7 0.9 0.7 

Concentdoa, ppmvd 
Emission Rata, lblbr 

Concentntioa, ppmvd 0.6 * 0.6 0.6 

Methyl mmnptaa 

Eth0Od 

Emission W, IbAu 0.1 0.1 * 0.1 
AatolK2 

Concentration, ppmvd 0.6 * 0.6 0.6 * 
Emission Rote, IbAu 0.1 0.1 * 0.1 

Emission Rw, l b k  0.1 * 0.1 0.1 ' 
Z-ROpanor 

Conceatration, ppmvd 0.6 0.6 0.6 0.6 * 
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EMISSION TEST RESULTS - VOC 
FIN: PN2163 
CIN: CN2164 

Mill: SIMPSON - PASADENA Source: ClO2 Seal Box Scrubber Vmt 
sourcScods: SP-BPHCSB Dlte: 6/17/92 EPN: SN89 

Run 1 Run 2 Run 3 Avenge 

Dimetbyl suml? 
Concentration, ppmvd 
Emission Rote, l b k  

Concentration, ppmvd 
Emission Rote. I b k  

Concatration. ppmvd 
Emission Rote, I b k  

Concentration. ppmvd 
Emission Rote. I b k  

Bromodiehloromethane 
Concentdon, ppmvd 
Emission Rate, I b k  

Concatration. ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rote, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Role. I b k  

Concentration, ppmvd 
Emission Role, I b k  

Concentration, ppmvd 
Emission Rate. lblhr 

Conmtration. ppmvd 
Emission Rote, I b k  

Conceotmtion, ppmvd 
Emission Rate. I b k  

Z-ButPno~ 

CNomfonn 

BPnzmt 

Dimethyl disulfide 

Tolueac 

Ethyl benzene 

m-, pXylen 

*Xylene 

CUlllaW 

alphp-pina~ 

betp-KnenC 

3- 

0.6 
0.1 * 

309.9 
3.7 

0.6 * 
0.1 

1.3 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 
0.1 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 

0.6 
0.1 

0.6 
0.1 * 

315.9 
3.7 

0.6 * 
0.1 * 

1.3 * 
0.1 * 

0.6 
0.1 * 

0.6 
0.1 

0.6 
0.1 

0.6 
0.1 * 

0.6 
0.1 

0.6 * 
0.1 * 

0.6 
0.1 

0.6 
0.1 * 

0.6 * 

0.6 
0.1 

312.7 
3.7 

0.6 * 
0.1 

1.3 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 

0.6 
0.1 

312.8 
3.7 

0.6 * 
0.1 * 

1.3 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.4 
Emission Rote, I b k  0.1 0.1 * 0.1 * 0.1 

Rp 1 of 16 E1BPHCSB.XLS 9/22/92 
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EMISSION TEST RESULTS - VOC 
Mill: SIMPSON - PASADENA source: CI02 seol Box scnrbber vent FIN: PN2163 
so- code. SP-BPHCSB Dare: 6/11/92 EPN SN89 CIN: CN2164 

1 

I 
O.' * P 

OS* I 

r 

Run 1 Run 2 Run 3 Average 

P C W m  
Concatration, ppmvd 0.6 0.6 0.6 0.6 
Emission Rate, I b k  0.1 * 0.1 * 0.1 

KMmsa9carboll 

U n k n o m  M Carbon 

Sum MI8 M Carbon, l b h  0.8 0.8 0.8 0.8 
Unknown Compoun& % of Total 0.5% 0.3% 0.5% 

Cmcu~tration, ppmvd 613.1 662.1 687.4 614.6 

Conwtration, ppmvd 3.1 2.3 3.6 3.2 I 
Method 2SA Data 

Total HydFoavbom 
Concatration, ppmvd as C 483.5 506.4 466.9 485.6 
Emission Rate, I b k  as C 0.6 0.6 0.6 0.6 I 

I 
I 
I 
I 
I 
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Section 29.2 Emission Test Results - Miscellaneous 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA SOuKa: Cloz seal Box Scrubber vsat FIN: PN2163 
Swrcscode: SP-BPHCSB Daw 6116192 EPN: SN89 CIN CN2164 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
ikgiMing Tiw 1527 
Flow Data 

Stack Tempenhus. "F 144 144 

oxygal Coacootntion, I 20.8 20.8 
Cubon Dioxide Coocmdm. I 0.0 0.0 
Volumerric Flow Rue, x10-3 ACFM 1.1  1.1 
Volumetric Flow Rue, ~ 1 0 . 3  DSCFM 0.8 0.8 

Moisture Coateat, I 10.3 10.3 

pnrefs Operi3thg COOdit iOM 
Produccioo Rue. ADT pdphr 11.5 11.5 

Chiomform (Adsorptioa Tube) 
Miscellaneous Parameters 

Concamtion. ppmvd 254.4 254.4 
Emission Rue. Ibhr 3.9 3.9 

Emission Rue, l b h  0. I 0.1 

chloride 
Coocmtntim, ppmvd 30.2 30.2 

I 

00l amon- .rem h deecdca Limil. 29.2  - 1 



I 
CIN: CN2164 I 

I 
strk 7 ~ .  O F  153 153 1 
Carbm Dioxide chlceatnlioa. 5% 0.0 0.0 1 

OA I 
I 

4.9 I 
o . l * d  I 

EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: SIMPSON - PASADENA SOUM: ClO2 serl Box Scrubber V a t  FIN: PN2163 
~ c c d c :  SP-BPHCSB DPle: 6/17/92 EPN SN89 

Ruo 1 Run 2 Ruo 3 Avmge 

CALCULATED RESULTS 
Begin&# Time Lo00 
Flow Data 

MoishucCootcot. 5% 21.4 21.4 
oxypa chlceatntim. 5% 20.8 20.8 

Volumetric Flow Rata. x W 3  ACFM 0.9 0.9 
Volumetric Flow Rata, xl0-3 DSCFM 0.6 

Roeess Operating Conditiono 

MisceUaoeous Parameters 
PrOduEtioa Rata, AD7 p u l p h  11.5 11.5 

Chlordorm (AdrorptioaTubc) 
chlceatntim, ppmvd 411.2 411.2 
Emission Rata. l b h  4.9 

C4mu?ntntioa, ppmvd 3.1 3. I 
Emiasioa Rata. l b h  0.1 

Hydmgmehloride 

I 
I 
I 
I 
I 
I 
I 

I 
I 

RI. 4 of 8 0IBPHCSB.XLS 9/17/92 
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Section 29.3 Quality Control Results 
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QUALlTY CONTROL DATA 

The quality conml results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality conuol. 

The VOC testing included reduced sulfur compounds by EF'A Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total H v d m r b o n  (THC) bv MZSA 

Calibration was performed using cextifkd propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with SO few data points. 

A line study was pcrfoxrned by introducing pmpane in nimgen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic Communda bv MlB 

The calibration ouvc w u  vaified by analyzing a check standmd containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line studv was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the OC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonsaate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
cenified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line studv was performed by introducing hydrogen d M e  in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the pcrcem rccovay. 

29.3 - 1 
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BEFORE 
AFTER 

OUAUTY CONTROL SUMMARY 
METHOD 26A 

MILL SP SOURCE SP-BPHCSB - 

INST LINE %REC ' INST LINE %REC 1 
355 384 108% 373 334 89.54% 
350 336 96% 361 363 100.55% 

1. CALIBRATION 

" 

BEFORE 
AFTER 

- 
THEOR DATE 611619; 
ppm ppm %REC 

DATE 6/16/92 DATE 6117192 
INST LINE INST LINE 

0 0 0 0 
0 2 0 0 

0 
90 

149 
375 

0.009 
0.009 
0.009 

3 

DATE 611 7192 
ppm %REC 

-1 
88 

152 
373 

97.78% 
102.01 % 
99.47% 

2. PROPANE LINE RECOVERY 

0 DATE 6/16/92 611 7/92 

Paae 7 
29.3 - 2 
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p-cymene 

WESTON ac SUMMARY 
METHOD 18 

MILL SIMPSON SOURCE SP-BPHCSB 

1. CHECK STANDARD 
1 _ _ _ _ _ _ _ _ _ _ _  I[[..- ___.._ ~ .._. __. %REC 

20.9211 98.63%11 97.86% 

bromodichlorornethane 
dimethyl disulfide 
toluene 
ethyl benzene 
rn-xylene 
o-xylene 
curnene 
alpha-pinene 
beta-pinene 
3-carene 

BEFORE RUN 
AFTER RUN 

29.911 11 3.92%11 104.89%]1 
29.911 104.89%11 114.74%11 

40.17 
36.26 
30.73 
26.67 
26.64 
26.76 
23.47 
20.49 
20.59 
20.61 

BEFORE RUN 
AFTER RUN 

94.91 % 
98.73% 
98.90% 
97.28% 
99.29% 
00.66% 
00.49% 
97.92% 
97.33% 

10011 108.37%11 108.53%11 
10011 11 5.243611 93.42%(1 

BEFORE RUN 
AFTER RUN 

A:\SP-SCSB.XLS 

1 [ ..____.__ ~ ___. ~ FILE REF ._.________ 
FGB4010 llFHB4007 ]I 
FHB4007 llFIB4001 

Paae 1 
29.3 - 3 

~ 

Printed on 8/18/92 10:37 AM 
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Seaion 29.4 Process Operating Data 
Y 
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Y I L L :  SIHPSON PAPER 

DATE 1/11 -) 6/18 -) 

TIHE 0939 1039 1139 0939 1039 1139 1100 I200 1300 1539 1819 ' 1139 

SOURCE: HARDIOOO BLEACH PLANT 

SOURCE BPHCTS -) emces - )  EPHFHI -) BPHWV -) 

F I N  PN2182 -) PM2301 -) PN2158 -) W2162 - >  
EPN 5114 -) SN89 -) SNll -) SNl4 - )  

UNITS 
WOO HARDIMO -) 

PRODUCT T I D  215 275 300 115 215 300 300 300 215 215 215 115 
KAPPA 19.5 11.8 18.0 19.5 11.3 18.0 18.8 11.0 11.0 11.1 11.1 18.5 

CHEI USAGE 
CIt tan 112 t i 2  110 112 112 110 118 111 111 118 84 84 

l80n LBIT 145 145 114 145 145 114 114 114 101 101 101 107 

NIOCI tsir 34 34 34 14  34 34 28 34 28 34 28 34 

clot 1811 11 11 11 11 11 11 18 I8 18 16 18 18 

M A W  LEI1 1 2 2 2 2 2 1 2 1 1 2  1 
NloW lei1 4 2 4 4 2 4 2 2 1 2 4  4 

C STOCK F 118 110 118 118 110 118 120 120 120 120 120 120 
E MIXER F 118 118 118 I18 118 11s 120 120 120 120 18 120 
HI MIXER F 112 132 0 2  132 132 112 112 132 132 132 132 132 
D UPW F 160 iw  ieo 180 IM 180 180 IM 180 180 180 IM 
HI MIXR F 110 110 I10 110 110 110 110 110 110 110 110 110 

DH LEVEL 
E 10.9 10.1 10.6 10.9 10.9 10.8 10.1 10.8 11.0 11.0 11.0 11.0 
HI 8.5 8.5 8.9 8.5 8.5 8.9 1.6 1.5 1.1 1.1 1.1 8.2 
0 4.1 4.1 4.0 4.1 4.1 4.0 1.8 1.8 4.0 4.0 1J 1.8 
Ht 8.T 8.1 8.8 8.1 8.1 8.8 8.8 8.8 8.2 8.2 6.8 8.8 

SCRUBBER. C l t  
npt - WLUI(I 
SRB ED - TELLERETTES SRB ED - TELLWTTES . 
US ROT S#M - 110 FAN MS FLOI SCFN - Yo FAN 
L I P  FLOW 1 BPU 10s NoOn L I P  FLOI 10 opll DILUTE SODIUM BISULFITE 
DP I N  Hi0 - 110 fAN DF I N  HtO - 110 FAN 

121 SCRUBBERS, C l01  TOTER AND SEAL BOX 
nrr - COLUlw 

NOTES: 1.0 ELEACHIO SEPUEUCE - CHLORINE, C 
CAUSTIC SODA, E 
lit ggDIul HVWMLORITE WITH CAUSTIC. HI 
Q l L O R I t  D I O l I D E  WITH CAUSTIC, D 
2nd SODIUM HVFOUILORITE WITH CAUSTIC, H t  

2.0 A11 VALUES ONE WR REAOINSS FRoll OPERATIONS LOB 
1-0 PRUWCTION I 8  IN OVEN DRY UNllUCWEO WT TOYS 
4.0 El01 I S  AS ClOt 
5.0 HI pW REPRESENTS VAT pll !HER€ pll I S  ADJUSTED BY AODINB CHLORINE 

FILTRATE TO REDUCE SCALINS. ACTUAL pH I N  THE HVW TOWER I S  
I N  THE RAN81 Of 9.5. 

Nota: S i t  Appindir 0 for U n i t  P r o c r u  Oocript ion 

29.4 - 1 

RETENTION TIES. 1111 I 150 TI0 
42 
42 

110 
220 
10 
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APPENDIX A PRELIMINARY SCREENING DATA 

A. 1 Thermal Oxidation Plant Vent (VOST) 

A.2 Recovery Furnace (SEMI-VOST) 
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A.l THERMAL OXIDATION PLANT VENT (VOST) 
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EMISSION TEST RESULTS - VOST 

Mill SIMPSON - PASADENA Source: TdOilProcas 
soum cads: SP-TOP EPN: FIN: cm: 

i 

Sampling Dale: M m h ,  1992 
c0-d TOP-T TOP-TC TOP-C Torrl SP-TOP Coat. 

ols) Ole) @ e m  ocs) (Ice/&) @W 
TARGET COMPOUNDS 

chloromeChpD0 0.871 0.87 87.10 0.041 
BlOUlOUWIlUbO 0.049 0.05 4.90 0.001 
Mscbylme Chloride 0.137 0.031 0.17 16.80 0.005 
AEslooe 9.358 0.260 8.90 10.00 1OOO.07 0.414 
c.rboa Disulfide 82.600 5.754 0.72 88.38 8838.50 2.792 
chlmfom 25.125 0.170 2.85 25.42 2541.76 0.512 
Trin'chloroflu0romccb.w 0.032 0.03 3.20 0.001 
Dimsthyl disulfide 0.543 0.008 0.55 55.10 0.014 
n-Hexrae 0.274 0.027 0.30 30.10 0.008 
2-B~t.none (MER) 0.559 0.56 55.90 0.019 
Brod ich lommdhe  3.780 3.78 378.00 0.055 
DibromDchloromcthne 0.527 0.53 52.70 0.006 
BuroaOa 41.204 0.106 41.31 4131.00 1.272 
Tolums 0.803 0.007 0.81 81.00 0.021 

TENTATIVELY 
IDENTIFIEDCMPDS. 
Siloxane 
Propeaitrile 
Subst'd H a  
O C t M O  

Aldehyde 
Benraldcbyde 
Subst'd Aromatic 
2-Butone 

Furan 
l -B~ta-3-y~e  

14.913 0.145 
1.307 
0.876 0.081 
0.272 
0.174 
0.329 
0.213 

0.107 
0.019 
0.020 

15.06 
1.31 
0.96 
0.27 
0.17 
0.33 
0.21 
0.11 
0.02 
0.02 

1505.80 
130.70 
95.70 
27.20 
17.40 
32.90 
21.30 
10.70 
1.90 
2.00 

SURROGATE STDS 
(% Recovery) 
Tolucad8 113.3 104.2 95.9 
1 . 2 - D i c h l o ~ o d 4  41.3 105.2 96.8 
Bemned6 745.2 95.9 93.1 

Air Volume = 0.01OOO cu.m. 

C = Coodonsate. Condensate. Vol. = 43.0 mL 

A.1 - 1 Ran I of 1 SploV0Pl.XLS P1b.Q: 



1 8rmochlor rnmtMM 
2 ChlorwmthMa 
3 8r-mth.l) 
4 Vinyl chloriam 
5 u r l o r m t N n  
8 r u t h y l m n  Chlorlam 
7 C C . t W  

8 carbon O i D U l + ~ O .  
I 1.1-o)chioroetk.n 

i o  i,i-oichioroeChU*' 
91 t r .nm- i ,2 -O ich loroethm 
12 CtllOrOfOrm 
13 l .Z-OichlorO.thU* 
43 T r i c h l o r o f l w r c u t r W  
48 I c r y l o n i t r i l m  
41  ctm-1.2-oichlOrmtmm 
52 1.3-8Utaai.n 
e.7 a i i y i  ckiortaa 
82 o t r t h y i  a immiam 
8 1  o i r t h y 1  Wlf id.  

85 I-- 
88 1.Ooenn 
8 I  Tmrt-8utyl n t h y l  m t h w  
89 V iny l  8ro. iO.  
70 n-nmxMm 

14 1,4-01flUorobmnzmW 
15 2-u~- 
18 i , i , i - T r i c n 1 o r r n t t m m  
17 Carbon Tmtruhlor iam 
18 V iny l  kmtatm 
19 I l r m o a i c h l o r a e t r W  
20 1.2-Oichlor0r)r0p~m 
21 cis-1.3-OichlorOpr00.n 
22 7 r i c h l o r O . t k . n  
23 OibrOMlOrmm-  
24 1 . 1 . 2 - T r i c h l o r w ~  
25 Bonum 
28 tranm-l.3-0ichl-- 
27 8raoTorm 
54 1 . 4 - O i * l 0 m - 2 - ~  
80 O~b-tnur 

28 Chlorobmnx~w-Q5 
2s 4-Mmthy1-2-Pmnuna 
30 Z-Mm- 
a t  T m t r u h l o r a t i v m  
32 1,1.2,2-1mtrachlorO.trW 
33 T0lum-m 
34 Chl-- 

219 
0 

0 
0 
0 

191 
3428 

389103 
0 
0 
0 

85853 
0 
0 
0 
0 
0 
0 

l I 5 8  
0 
0 
0 
0 
0 

I 5 3  

1518 
102 

0 

0 
0 

11882 
0 
0 
0 

1 800 
0 

1082SO 
0 
0 
0 
0 

1701 
0 
0 
0 
0 

3470 
0 

798 1 
.E72 0 1 
,834 0 1  

1.005 0 1  
,848 0 1  

1.241 601 1 
.328 542 1 

4.209 524 1 
(.OS0 0 1 
3.478 0 1 
1.2SO 0 1 
3.081 814 1 
2.185 0 1 
1.180 0 1 
.502 0 1 

1.511 0 1 
. 4 # 5  0 1 
. l l O  0 1 

3.228 1101 1 
1.545 0 1 
2.351 0 1  

11.881 o i  
3.208 0 1 

,945 0 1 
1.111 883 1 

932 14 
,030 780 14 
,501 0 14 
,513 0 14 
, 4 8 6  0 14 
,509 1034 14 
,536 0 14 
,157 0 14 
,545 0 14 
,500 1284 14 
,314 0 14 

,589 0 11 
.J52 0 14 
,107 0 14 
. l a 5  0 14 

1.2i2 871 14 

1383 28 
,148 0 28 
,123 0 28 
.394 0 28 
.245 0 28 
.a35 1149 28 
.e38 0 28 

I S  
.021 NO 
,028 NO 

,018 NO 
,021 NO 
. i 3 7  0 

9.358 0 
82.600 0 

.o le  NO 

.W5 NO 

.014 NO 

.om no 

.012 NO 

.038 NO 

. O l Z  NO 

25.125 0 

,038 no 
. o a  no 
.543 0 
. O l Z  110 
.om ND 
.ooz NO 
.WE NO 
. O l I  NO 
.274 0 

1s 
.559 0 
,007 no 
.008 NO 
,001 no 

.W8 NO 

.w4 no 

.WE NO 
,521 0 
. O l O  110 

.WE NO 

.MI ND 

.031 NO 

. O l l  110 

3.780 0 

41.204 0 

IS 
,020 NO 
.024 NO 
.007 NO 

.012 NO 

.nos o 

.003 NO 

~ A.l - 2 

~~ 

.05 

.05 

.05 

.05 

.05 

.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.os 
.05 
.05 
.05 
.05 
.05 
.os 
.05 
.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

~ 

I: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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SPToPV2 T T R ~ ~ N O L E  LAMRATORlE5 Of RTP, INC.  F I L E  N IYE:  I40954 SAMPLE ID: 
801 capitol. D r l v a  D I T E :  03/20/92 1LI 10: 54.113.12 
Ournu. NC 27713 T L I  PROJ m: 20332' W A L Y S I S  DATE: 01 /18 /92  

T.I.DMx*: 0 1 s )  S44-5729 

3 PROPCNENITRILC 
4 SU88TITUTED H V D m A R W  
5 OCTWC 
8 5lLOXWC 
7 SUBSTITUTED HYDROCARW 
0 ALDEWDC 
S 8ENZALDCHVDE 

10 W88TlTUTCD AROWATIC 

842 
821 

110s 
1428 
9472 

1502 
1344 

1934 

11893 
8234 
8883 
4784 
45s3 
4472 

8436 
5484 

7S8 
788 

0 8 3  
im 
1383 
1383 

0 8 3  
138s 

.25 

.25  

.25  

.25 

.25 

.25  

.25 

.25 

1.307 
.a97 ' 
. 2 7 2  
.188* 

.179 ' 
, 1 7 4  
.12s 
.213 I 

7S8 2238 1 

1303 8418 28 

- -. . . . . . . . .. .. . ,. - . , .. 
A.l - 4 

t 
I 
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1 Brobochlorommthmm 
2 Chloromathmm 

4 Vinyl  Chloridm 
5 C h l o r o a t h m s  
6 Mbthylam Chlorida 
7 AcatOm 
B Carbon Dimulf ida 
9 I, I-Dich1orwth.n 

10 l.l-Dichlormttun8 
11 tram-1.2-Dlchlorwthur 
1 2  Chloroform 
1 3  1 . 2 - D i c h l o r a U u w  
43 T r i C h l o r o f l u o r o u t h u n  
46 Acrylonitrilm 
47 Cim-1.2-DiCh1orwth.n 
52 1.3-butadiUw 
57 Allyl Chlorid. 
62 D i u U y l  dlmulfidm 
6 3  D i m b t h y l  a u l t i d .  
65 IodombVuru 
66  Imooctun 
6 8  Tmrt-Butyl u t h y l  athbr 
69  Vinyl  Bromidm 
70 n-naxuu 

3 Bromombthbna 

14 1 . 4 - D i f l u o r 0 ~ ~ 1 m  
1 5  2-Butumna 
1 6  1 , l . l - T r i C n l O r a ~  
17 Carbon Tmtracnloridm 

1 9  Bromodicnlorout !wm 
20 1.2-Dich1omprop.n 
2 1  ~ i ~ - l , 3 - D i c h l o m p r o ~ a m  
22 T r i c h l o r w U a m  
23 D i b r o r o U l l o r m t k . r r  
24 1 , 1 , 2 - f r i e h l o r a t n u v  
25 B u v u r  
26 t r ~ - l , 3 - D i c h l o r o p r o p r r  
27 a m f o r m  
54 1 . 4 - D i m l o r 0 - 2 - b u M  

10 Vinyl  A i U t A t a  

60 DibromouUurr 

2724 
8281 

341 
0 
0 

415 
9 3 1  

263893 
0 
0 
0 

5617 
0 

508 
0 

0 

0 
0 

213 
0 

D 
0 
0 
0 

904 

14018 
0 

0 
0 

0 
0 

0 

0 
0 
0 

0 
7311 

0 
0 
0 
0 

18642 
0 
0 
0 
0 

3 5 1  
0 

,072 
,634 

1.005 
,848  

1.245 
,320 

4.209 
1 . 0 9 0  
3.476 
1 .290  
3.061 
2.165 
1.480 

.502 
1.514 

.495 

.770 
3.226 
1.545 
2.351 

11 .661  
1.206 

,945 
3 .111  

,030 
.so1 
, 513  

,488 
.509 
,536 
, 7 5 1  
, 5 4 5  
,500  
,314 

1.232 
,569 
,352 
. l o 7  
, 1 9 5  

,146 
,123  
,394  
, 2 4 5  
,635 
,930 

106 1 
'113 1 
307 1 

0 1  
0 1  

593 1 
535 1 
513 1 

0 1  

0 1  
0 1  

006 1 
0 1  

409 1 
0 1  
0 1  
0 1  
0 1  

1092 1 
0 1  

0 1  
0 1  
0 1  
0 1  

675 1 

923 14 
0 1 4  
0 14 
0 1 4  

0 1 4  
0 1 4  
0 14 
0 1 4  
0 14 
0 14 
0 14 

861 1 4  
0 1 4  
0 1 4  
0 14 
0 14 

1369 28 
0 28 

0 20 
0 20 
0 28 

1138 28 
0 28 

IS 
, 8 7 1  D 

,002 m 
,002 IID 
.031 I 
.260 D 

5.754 D 

.049 e 

,002  m 
,001 m 
,001 m 
. I 7 0  D 
,001 m 
,032 L 
.004 MD 
, 0 0 1  m 
.DO4 IID 
:002 m 
.008 L 
,001 ND 
,001 m 
, 0 0 1  llD 
, 0 0 1  m 
,002 ND 
. o n  e 

IS 
.012 m 
,001 1(D 
,001  ND 
. a 0 1  m 
,001 m 
, 0 0 1  m 
, 0 0 1  m 
,001 No 
, 0 0 1  m 
.001 m 
,106 D 
, 0 0 1  m 
.001 m 
,003 m 
,002 m 

IS 
,002 m 
,002 m 
,001  m 
,001 m 
.007 I! 
, 0 0 1  m 

A.l - 5 
~~ ~ 

.05  

. 0 5  

. 0 5  

.05  

. 0 5  

. o s  
, 0 5  

.05  

.05  

.05 

. 0 5  

. 0 5  

. o s  

.05 

. o s  

.05  

. 0 5  

.05  

.05  

. 0 5  

.05  

. 0 5  

.05  

.05  

.05  

.05  

.05  
05 

.05  

. 0 5  

.05  

. 0 5  

. o s  

.05 

.05 

.05 

.05 

.05  

.05  

.05  

.05 

.05 

.05  

.05  

.05  



1. 
I 
I 
P 
I 
I 
I 
I, 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 



TRIANGLE LABORATORIES OF RTP. IHC. F I L E  NAME: I40938 

8 0 1  Caoitola D r i v e  DATE ~ 0 3 / 2 0 / 9 2  
O U r h U .  NC 27713 T L I  PROJ L :  20332 
T*lephOn*: ( 9 1 9 )  S 4 4 4 7 2 9  

SWPLE I O :  SPTWV2 TC 

T L I  I D :  5 4 . 1 5 3 . 1 2  
ANALVSIS DATE: 3 /14 /92  

A.l - 7 



T r j . n g l *  LaWr.tori*a of RTP.  lnc .  F I L E  NAME: UG930 S W P L E  IO: SPTOPVZ 

Ournu. NC 27713 DATE. 03/16/92 S M L E  VOL: ,005 L 

801 c a ~ i t o l a  O r i w  RF FILE: nogis TL'  10: 54.153.12 (COIO)  

T.I*~)wM: (919)  S44-5729 T L I  PROJ I: 20332 AHALYSI¶  OPTE:  03/13/92 

0 U P  14 T I T  A T  I O N  R E P O R T  .... i=-iii==iii=ii=i-ii..iiiiiiiii-iiii-~=~:===:===:======~==:====:~===~~=~=:~~=:~~:~:=::===:=:=::~~==~ 

OILUTIOH FACTOR: 1 

NAME AREA RF SCAN l¶IO CONC, ug/L CODE W A N  L I M I T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 B r ~ a h l o r o u t h a m  3680 783 1 IS 
2 Cnlorcaathane ~~ 0 .88S 0 1  .40 ND 10 

3 B r o u m t h a m  0 ,705 , O  1 .39 NO 10 
4 v i n y l  Chlorid. 0 ,988 0 1  .a no 10 
$ C h l o r w t h m n  0 .808 0 1  .34 ND 10 

8 W t h y l * W  Chlor id .  0 1.255 0 1  .22 ND 10 
7 mtw 351 .538 531 1 8 . 8 0  E 10 

8 Carbon Oiwlfid. 235 4.454 SOB 1 .72 E . 10 
9 1 . 1 - D i C h l o r w t M  0 1.072 0 1  . 2 5  NO 10 

10 1 . 1 - O i ~ h l o r w t h u u  0 3.212 0 1  .08 NO 10 

11 tr.ns-lr2-O1chloromthmw 0 1.219 0 1  .21 NO 10 

12 Chlorofora 8$2 3.112 801 1 2.05 E 10 

13 1 , 2 - O i C h l o r w t h . n  0 2.21s ' 0 1 . l Z  ND 10 
43 l r i c h l o r o f  1 u o r m t h M m  0 1.830 0 1  .l? SD . 10 
48 L c r y l o n i t r i l *  0 .489 0 1  .58  ND 10 
47 c i s - l . 2 - D i c h l o r w t M w  0 1.403 0 1  . I 9  NO 10 
$2 1,3-bUtadi*W 0 . S41 0 1  .SO ND 10 
57 A l l y l  atlorid. D .?E4 0 1  .38 ND 10 
82 o i r t n y l  diwlfidm 0 3.185 0 1  .01 ND 10 
83 D i v t h y l  wlfid. 0 1.3$8 0 1  .20 ND 10 
85 IOdcamtMW 0 2.492 0 1  .ll ND 10 

88 I.ooctuw 0 10.102 0 1  .03 ND 10 
88 l * r t -BUtYl  -thy1 m t h w  0 3.243 0 1  .08 ND 10 
89 V i n y l  B m i d .  0 .948 0 1  .29 NO 10 
70 n-naxanm 0 2.888 0 1  .10 NO 10 

14 1 , 4 - 0 i f l w r o b ~ z ~ n  

1s P-BU- 
18 1 ,l , I - 1 r i s h l o r m t h . w  
17 Carbon T*trachloridm 
18 V i n y l  -tat. 
19 8 r m o d i C h l o r m U u w  
20 1 ,2-0ichloroprw.l* 
21 c i m - 1 . 3 - D i c n l o ~ r 0 ~ ~  
22 T r i c h l o r w t h e m  
23 Dlbr-lor0..Chuu 
24 1 ,l ,2-Tr icnlor0.M.n 
2 5  C . m x m  
28 t r ~ m - 1 . 3 - 0 ~ c h 1 0 m p ~ w  
27 8rmfora  
S4 1.4-0ichlor0-2-bvtmw 
80 D i b r - t N n  

28 Chlorobmnxmw-OS 
29 4 - Y . t h y l - 2 - P . n t ~ o w  
30 2-w- 
31 1mtr.Ckloco.thw) 
32 1 , l , 2 , 2 - l ~ t r a c h l o r o o t h ~ m  
33 T O l U n  
34 Chlombantmm 

16824 917 14 

0 .047 0 1 4  

0 .$49 0 14 
0 .570 0 14  

0 .S70 0 14 
0 . $31 0 14 
0 .$37 ' 0 14 

0 .E19 0 14  

0 . 8S6 0 14 
0 .5#5  0 1 4  

0 .387 0 14 
0 1.288 0 14  

0 .e41 0 14 
0 .s12 0 14 
0 .201 0 14 
0 .228 0 1 4  

22114 
0 
0 
0 

0 
0 
0 

A.  1 

(380  28 
.261 0 28 
.240 0 28 
.431  0 28 
.372 0 28 
.E84 D 28 

1 . 0 0 4  0 28 

- 8  

IS 
1.27 NO 
.ll NO 
.ll ND 

.ll NO 

.ll NO 

.ll NO 

.07 ND 

.OS NO 

.10 ND 

.18 ND 

.os ND 

.os no 

.12 ND 

.30 ND 

.28 WD 

10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

10 
10 
10 

IS 
.17 ND 10 
.19 ND 10 
.10 )(o 10 
.12 ND 10 
.07 ND 10 
.os 110 10 

CODES: NO D Not Ootutmd: 0 i 0.t.ct.d: E i Estimatsd. Is i I n t m m a l  ¶tanemre . 
~~ ~ 
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I 
I 

EMISSION TEST RESULTS - SEMI-VOST 

Mill SIMPSON - PASADENA RCCOVCty F W  
source coda: SP-W FIM cm: 

EPN: 
Sampling Date: M u c h .  1992 

- 
SP-RF SP-RF coac. 
Ole) O C S ' W  @pm) 

TARGET COMPOUNDS 

Clean Air Ad Cmpdr 
Phcaol 2086.57 69552.33 17.769 
Naphthalene 17.95 598.33 0.112 
Bipbenyl 24.28 809.33 0. I26 

bis(2-Etbylhexy1)pbtate 10.82 360.67 0.022 
Di-n-butyl phthalate 23.10 770.00 0.067 

Method 8270 CmpdP 
Pheaol 2363.79 78793.00 20.129 
Benmic Acid 2169.41 72313.67 14.235 
Naphthalene 21.48 716.00 0.134 

Di-o-bulylpbthalate 20.39 679.67 0.059 
bis(2-Etbylhexyl)pbthalate 8.23 274.33 0.017 

Di&ylphthala& 23.63 787.67 0.085 

TENTATIVELY 
IDENTIFED CMPDS. 

Subst'd Ammatic HCs 2971.30 99043.33 
Siloxane 499.04 16634.67 
Subst'd B d d e b y d e  182.56 6085.33 
Subst'd Cyclic HCs 215.47 7182.33 
Phthalate 111.56 3718.67 
Hexancdioic Acid Ester 83.97 2799.00 

SURROGATE STDS 
(96 Recovery) CAA Method 8270 
Nilrobmzene-dS I - 
P h l d  
Terpbenyldl4 84. I 80.9 
I , 3 , 5 - T r i c h l o m ~  52.6 57.1 
1,4-DibromobmrmPd4 85.4 100. I 
2-Fluombiphenyl 66.5 72.4 
2,4,6Tribmmopbeaol 84.9 123.2 

- - 

AnlhnCcat-dlO 68.2 71.4 
Pyrrae-dlO 99.5 87.6 

NOTES: 
Air Volunw = 0.03000 cum. 

A.2 - 1 
Pap I of I SPRFSVPl . X U  9/6/92 



1 i , ~ - o i ~ l i o r ~ b ~ ~ x m o - a ~  
2 Naphttulsm-& 
3 Acmruphthn-610 
4 P~rYntnrma-dlo 
5 chryum-alz 
6 Parylam-012 

20 n-Nitmacainthyluina 
21 c u m  
22 .-PimM 
23 b - P i m M  
24 h i l i -  
25 1.P.4-Trtnthylbmxan 
28 Prafml 
27 Canxy1 Chlorib 
28 bls-(P-Chlor0.thyl)atMr 
29 n-NitrO.QOrphOlim 
30 1,4-0i~hlorobmxmo 
31 p-Cy..Iy 
32 Acatophamm 
33 1.2-Dibrm-3-chloroprOp.rr 
34 r i O ~ . s h 7 0 r a t ~  

35 o-Toiuiaim 
36 z-biotnylptum1 
31 Nitrobmnrm 

39 1.oPhOrona 
38 N . W - 0 1 ~ U I y l M ~ l ~ m  

4 0  C a t u m l  
41 3/4-Nmthylphmo1 
42 1.2.4-lrichlorobanxa~ 
43 a-Tarpinwl 
44 Naphthalw 
45 o-bniaidin 
48 noaacnlorobutadium 

48 a.a.a-Trichlomtoluam 

50 1 , ~ - ~ ~ n y ~ a n a i u i m  
51 nydroquinona 
5 2  Pantusthylbanxan 
53 norachlorayclop.nt~diom 
54 PhtRaliC Anhyarid. 
55 2.4.8-Trichlorophnol 
56 2,4,5-Trichloroph.ml 

47 2-ChlorMcatopkna 

49 N.N-04athyl.nilim 

ea7 
a778 
32sa 
7785 
8712 
8358 

0 
0 
0 
0 
0 
0 

82887 
0 
0 
0 
0 
0 
0 
0 .. 1 

0 

0 
0 
0 
0 
0 
0 
0 
0 

2217 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

A.2 - 2 

.SO7 
3.200 
1.772 
2.206 
3 . 4 4 7  

2.019 
2.495 
3.772 
1. eo2 
.784 

1.158 
3.492 
2.320 
.158 
.78: 

3.145 
1.849 
.a22 
.E23 
,714 
,315 
.a94 
.343 
,210 

1.308 
.371 
.188 
,.E21 
,334 
,822 
.403 
,315 
.8*8 
.298 
,012 
,437 
.446 

313 i 

497 2 
741 3 
943 4 
131) 5 
1498 8 

0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

326 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 2  
0 2  
0 2  
0 2  
0 2  

0 2  
0 2  

500 2 
0 2  
0 2  

0 2  
0 2  
0 2  
0 2  
0 2  
0 2  
0 3  
0 3  
0 3  
0 3  

IS 
IS 
IS 
IS 
I8 
I9 

2.48 No 

. 3 B  NO 

.71 NO , 

.57 m 

.38 I(D 

.45 )(o J 2088.57 0 

.33 YD 

.88 NO 
1.84 NO 
.71 NO 
.38 NO 
.54 NO 
1.86 NO 
1.8! HO 

.40 NO 

.88 NO 

.34 NO 

.34 NO 

.SO NO 

.87 NO 

.54 NO 

.82 NO 
1.01 NO 

17.95 0 
.56 NO 

1.20 NO 

.28 NO 

.63 NO 

.34 NO 

.53 ND 

. 56  NO 

.30 NO 

.01 NO 
19.87 NO 

. 5 6  NO 

.54 NO 

t 
10 1 
l o  10 1 
:: 1 
l o  10 I 
l o  IO I 
:: 1 
10 l o  1 
l o  10 4< 
:: 1 
:: 4 
:: 1 
:: 1 

1 

10 

10 

10 
10 

10 

10 

10 
10 

10 

10 

10 

10 

IO 

70 

- 



P a w :  2 
TRIANQLE L W A T M I I E 8  ff RIP, INC. DATA C1LE:WOOP S W L E  I D :  SPRfNl-6 

601 t o p i t o l a  D r i v a  R f  F I L L :  a B B 4  DILN FACTOR: 1 

DATE: 03/30/92 TLI SAMPLE ID: a4- is4-6, ts  

ANALVSIS DATE: 03/21/82 

Durhu.  NC 27113 
Tmlephmw: (911) 544-572B T L I  P r o j m c t  Number: 20333 

~UANTITITIDN R E P O R T  
E..+............:~.~~~~~~~~::~:~~~~~~~:~~~~:,,,,~~~~::~~~~~*~~~~.**~*~~~::~~~~:~~~~::~::::::~~~:~~~:~ 

NAME AREA RF acu ISID -T. US cwc WAN LIMIT 

57 ?.,4-TO1U.n88(U(- 0 ,570 o a  .43 ND l o  
56 2.4-Dichloroph.nol 0 .434 ~a .56 ND 10 

5B 2 ,a -D ich lo rophmo l  0 . * l a  ~a .58 ND 10 

EO 2.6-Dichlor00h.r*11 0 ,456 ~a .53 ND 10 

81 3 .5 -D iCh lo ropkno l  0 .706 0 3  .34 ND 10 

62 ~ , 4 - D l e h l 0 r o p h m o l  0 .63D o s  .3D ND 10 

64 D i N t h y l P h U u l ~ t D  0 l . l S 6  ~a .21 ND 10 
65 2 , 4 - D i n i t r o t o l w m  0 .474 .51 ND 10 

66 2 . 4 - D + n i t r o p h n o l  0 ' .lW. ~a 1.33 ND 10 
67 4 . 6 - D i n i t r 0 - 2 - n t h y l p l  D .302 o a .  .60 ND 10 
66 Dibm2Ofu r .n  D 1.961 o a  .12 ND 10 
6B 4 - N l t r a p k n o l  0 .4D2 o a  .80 ND . 10 

70 Trifluralin 0 .311 D Z .  .65 ND 10 
11  MaanhloroMni.rY 0 .226 0 4  .46 NO 10 

72 4 -p1 i rmE ipMny l  0 .933 0 4  .11 ND 10 
1 3  P e n t a c h l o r o p k n o l  0 .210 0 4  .49 NO ( 0  

74 P e n t a c h l o r m i t r o b w z . r Y  0 . 052 0 4  1.97 ND 10 
7s 4 - N i t r o b i p h n y l  0 .426 0 4  .24 ND 10 
76 D i - n - b u t y l p h t l u l a t e  5932 1.323 1067 4 23.10 D / 10 
77 Pyran8 0 1.145 0 5  .07 ND 10 
70 Mnrid in  0 ,563 0 5  .15 ND 10 
79 4 , 4 ' - W t h y l ~ M d l ~ ~ l ~ n  0 .295 0 5  . 2 8  ND 10 
00 D i ~ t h y l u i ~ z o b o n x ~  0 .3s3 0 5  . 2 5  ND 10 

81 O u t y l b m x y l p h t l u l a U  0 . 493 0 5  .17 NO 10 
62 3 , 3 ' - D i l t k y l b m l i d i r )  0 .ED3 0 5  . 12 ND 10 
83 Y . t h y 1 b M  bia-ChlOrOUll l i r) .  0 ,240 0 5  .34 ND 10 
84 C h r Y U M  0 1.059 O S  .On ND 10 
85 3 . 3 ' - D i C h l o ~ Z i d l M  0 ,466 0 5  . l e  ND 10 

67 3 , 3 ' - D i u t m a y b m ~ i a i n  0 .309 o s  .27 ND 10 

..................................................................................................... 

63 8 i p h a n y l  2117 1.368 668 a 24.28 D. d 10 

86 bi.(2-Ethylh.ayl)phUulat. 1767 ,660 1367 5 10.82 D J 10 

----------------...** ________-_--__-_ =--=:===8a=~~=~~~=========:==::~============:=====*~==:===::::=~===:~===~==~=~:=:=~=: -- 
S U R R O Q A T ~  a u m n & ~ v  AREA R f  XU I S I D  AMOUNT CODE X RECWERV .......................................................................................................... 

10 p l u m i - a a  0 2.256 0 1  .E NO 

12 N l t r o b e n z e ~ - 8 5  0 .423 0 . '  2 .5  ND 

13 1 . 3 , 5 - l r i ~ n l o r 0 0 . n z ~ n - ~  1701 .342 453 2 52.6 D 5 2 . 6  

14 1.4-Dibr0.00.nxaM-84 1629 1.197 502 1 85.4 D 6S.4 

1s 2-Fluorobiphmnyl  6674 1.216 E5B 3 66.5 D 6 6 . 5  

16 2 . 4 . 6 - l r i b r a o g h . n o l  1776 ,254  855 3 84.9 D 84.9 

17 Anthracana-010 14614 1.119 950 4 68.2 0 68.2 
16 Pyraru-810 22027 ,912 1140 5 99.5 D 99.5 

19 Tmrphanyl-814 19196 ,941 1164 5 n 4 . 1  o 84.1 

mea: D : at.ct.8; ND = N o t  Oetectea;  E i Ent imatea;  I S  a I n t a r f u l  S t a n a r e  

A . 2  - 3 



1 1,4-Dichlorobenrer1e-d4 
2 phenol 
I bis(24lloroetbyl)eW 
4 2-Chloropbenol 
5 1,3-Dichlorobenrene 
6 1,4-Dichloroknrew 
7 Benryl alcohol 
8 1,2-Dichlorobenrene 
9 2-Hetbylpbenol 
10 bis(2-(bloroisopropyl)eW 

12 8-!itroso-di-plani~ 
13 BexachloroetbaPa 
14 lapbthalened8 
15 Pitrobearew 
16 Isophorow 
17 2-llitropbenol 
18 2,4-Dilethylpbewl 
19 Benzoic acid 
20 bis(2-Ct1loroetbory)1etbane 
21 2,4-Dichloropbenol 
22 1 2 4-Tr i chlorobenrene 
23 Naphthalene 
24 4-Chloroaniline 
Is Bexachlorobutadiene 
26 4-Chloro-3-metbylpbenol 
27 2-Hethylnapbtbaleae 
28 AcenapbthenedlO 
29 Bexachlorocyclopeatadiene 
30 2,4,6-TricbloropbePol 
31 2,4,5-hicbloropbaaol 
32 2-Cbloronapbthalcnc 
33 2-Nitroaniline 
34 Dinethylphtbalate 
35 Acenaphthylene 
36 3-Nitroaniline 
37 Acenaphthene 
38 2,4-Dinitrophenol 
39 4-Nitropbenol 
40 Dibenrofuran 
41 2,4-Dinitrotoluene 
42 2,6-Dinitrotoluene 
43 Dietbylphthalate 
4 4  4-Cblorophenyl-pheayletber 
45 Fluorene 
46 4-Nitroaniline 
47 Pbenanthrenedlo 
48 4,6-Dinitro-2-methylpbenol 

11 4-kthylphenol 

a00 
107860 2.2801 

0 1.8650 
0 1.4076 
0 1.5563 
0 1.5934 
0 .a399 
0 1.5520 
0 1.6449 
0 1.7351 
0 1.5545 
0 1.2392 
0 . w 2  

0 .6453 
0 ,9324 
0 .2139 
0 ,2992 

59140 .2541 
0 .5599 
0 .3190 
0 .3521 

2470 1.0685 
0 .4403 
0 ,1381 
0 .3194 
0 .7259 

0 .os24 
0 .2870 
0 .3716 
0 1.0734 
0 .3472 
0 1.1891 
0 1.7648 
0 .3719 
0 1.0776 
0 .1611 
0 .0798 
0 -1.5967 
0 .4832 
0 .3737 

2881 1.2517 
0 5788 
0 1.4929 
0 .4808 

0 .1279 

4305 

38% 

8364 

A.2 - 4 

326 1 
332 1 
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  
0 1  

509 14 
0 14 
0 14 
0 14 
0 14 

590 14 
0 14 
0 14 
0 14 

511 14 
0 14 
0 14 
0 14 
0 14 

753 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 
0 28 

847 28 
0 28 
0 28 
0 28 

956 47 
0 47 

Is 
2363.79.D 4 

.54 ID 

.71 ID 

.64 ID 

.63 ID 
1.19 ID 
.64 ID 
.61 ID 
.58 ID 
.64 ID 
.81 ID 
1.51 ID 

-29 ID 
.20 ID 
.87 ID 
.62 ID , 
.33 ID 
.58 IID 
.53 ID 

.42 IID 
1.35 ID 

.58 ID 

.26 IID 

2.49 ID 
.72 IID 
.55 ID 
.19 IID 
.59 ID 
.17 ID 
.l2 ID 
.55 10 
.19 IID 

1.27 ID 
2.51 ED 
$13 IID 
.42 IID 
.55 IID 

.35 IID 

.14 IID 

.43 110 

.75 IID 

Is 

2169.41 b 

21.41) D 

u 

23.63 D J 

IS 

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

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
l@ 
10 
10 

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

10 



49 n-iitrosodiptienylami~~l~ 0 3127 0 47 .19 ND 10 

~ ~~~~~ ~~~~~~~~ . . ~ ~ ~ ~  ~~~~ ~~~~ ~~ ~~~~ ~~~~ ~~~~~~~~~ ~~ ~ ~~~~~ 

50 4-kowpbenyl-pkayletber 0 .1435 0 47 .67 IID 10 
51 Berachlorobanrcaa 0 .1697 0 47 .% 110 10 
52 Perttacblorophenol 0 .1334 0 47 .72 ND 10 
53 paenanthreao 0 1.2169 0 47 .os ND 10 
54 Anthracene 0 1.2415 0 47 .OB ED 10 

56 Fluoratheno 0 1.6518 0 47 .06 m 10 

0 1.3525 0 57 .Ol M) 10 
57 chrvsencdu 
Sm- 
59 Butylbanxylpbthalate 0 -7289 0 51 .12 IID 10 
60 3,3~-Di~oroh:idim 0 .m 0 57 .a ND 10 
61 Benro(a)anthraceaa 0 1.2056 0 57 .07 ND 10 

0 1.1574 0 57 .08 ND 10 
18% ,9937 1379 57 8.23 E. 10 

62 chryseae 
63 bis(2-Ethylhaxyl)pbtbalate 
64 puYlene-dl2 6091 1513 64 IS 
65 Di-n-xtylphthalate 0 .3.%42 0 64 .04 ND 10 
66 Benro(h)fluorantkac 0 2.4085 0 64 .05 ND 10 
67 Benro(klf1uoranthene 0 2.8202 0 64 .os m 10 
68 Benro(a)pyrene 0 2.0428 0 64 .06 ND 10 
69 Ih(l,2,3-~d)ppb2 0 1.4702 0 64 . .09ND 10 
70 Dibenr(a,h)anthracm 0 1.1137 0 64 .12 ND 10 
71 Bcnro(q,h,I)perylcaa 0 1.3023 0 64 .10 m 10 

55 Di-8-butylmate 6625 1.5541 1079 47 20.39 D J 10 

9076 1329 57 IS 

Il=.ii7-=EI=--- - - 3 5 = = i i ~ . . ~ - - ~ ~ = = - = E = E = = = ~ - - - - - - - - - - - - - ~  _--------__--- 

S D R R O C A T E  S O H H A P Y  AREA RF SCM ISID MlompT CODE 8 RECOVERY 

72 Bitrobenreac-65 
73 2-eluorobipbcayl 
74 Terpbenyldl4 
75 phenol-d5 
77 2,4,6-Tribro~pbanol 
81 1,4-Dibro~benrene-d4 
82 1,3,5-Trichloroben:~ 
83 Anttuacene-ilO 
84 PyrenedlO 

0 
7805 
17942 

0 
1374 
1683 
1979 
16443 
21073 

.5101 
1 .lo70 
.9770 
1.8487 
,1145 
,8402 
.3218 
1.1007 
1.0607 

0 
671 
1197 

0 
868 
514 
464 
963 
1154 

14 
28 
57 
1 
28 
1 
14 
47 
57 

.00 ND 
72.39 D 
80.94 D 

123.18 D 
100.07 D 
51.14 D 
71.44 D 
87.56 D 

.oo ND 

.O 
72.4 
80.9 

.O 
123.2 
100.1 
57.1 
71.4 
87.6 

A . 2  - 5 



TRIANOLE LABORATORIES OF RTP. Iffi. FILE H W E :  00975 S M P L E  I D :  WRFMS 1-0 

001 Capitol. Oriva O N E :  03/25/92 T L I  I o :  ~ 4 . i s 4 . 0 - i a  

D v r h u ,  ffi 27711 TL I  C m J  I: 20333 OILUTIOM rAc10I: 1 
Tml*phon: (918) 544-5729 U(ALVSI8  DATE: 03/18/92 

INTERNAL STANOARO I 8  5cAn 18 AREA xa IO 

Phmmnthram-a10 
C h r y u n a l 2  
P*rylew-612 

850 37450 47 
1329 51281 57  
1513 32004 84 

A . 2  - 6 



8 
I 
I 
I 
I 
I 
I 
I 
I 
I’ 
I 
I 
1 
1 
I. 
c 
I 
I 
I 

EMISSION TEST RESULTS - VOST 

Mill SIMPSON - PASADENA Source.: Recavery Fmlcs 
source Code: SP-w EPN: FIN: m: . 

Sampling Duc: Much, 1992 
Compound W-T W-TC wc T d  SP-w coot. 

@P) @8) @8n) @8) @SI&) @Pm) 

TARGET COMPOUNDS 
Chlornmdmo 
B ~ ~ I W h M O  
Methylu~c Chloride 
Acctot~e 
Carbon Disulfide 
Chlomform 
Trichlomfluomcmbane 
1.3-Butsdimo 
Dimethyl disulfido 
Dimetbyl sulfide 
Isooct.ne 
M-Butyl Methyl Eths 
O-HCXMO 
2-Butsooos (MEK) 
Bmmodichlommeth.oe 
Balzum 
Toluam 
Ethylbaume 
StyrrOC 

0-Xylalo 
m-lpxyleae 
A-P~uIo  
cummc 
P C Y M  

2.194 

4.507 
2.511 

380.331 
207.379 

1.994 
46.285 
0.661 
9.068 
9.107 
1.483 
0.723 
1.071 
3.964 
0.712 
1.023 
3.681 

8.317 
0.427 
0.045 2.64 
0.381 10.06 
0.106 
0.013 4.29 
0.216 
0.069 
1.472 
0.902 
0.104 
0.043 
0.128 
0.136 

0.013 

10.51 
0.43 
0.16 
0.81 
4.61 
2.71 
0.22 
0.07 

381.80 
208.28 

0.10 
0.04 
2. I2 

46.42 
0.66 
9.07 
9.12 
I .48 
0.73 
1.07 
3.96 
0.71 
1.02 
3.68 

l051.10 
42.70 
15.85 
81.36 

461.30 
270.85 
21.60 
6.90 

38180.30 
20828. IO 

10.40, 
4.30 

212.20 
4642. IO 

66.10 
w6.80 
912.00 
148.30 
72.50 

107.10 
3%.40 
71.20 

102.30 
368.10 

0.500 
0.011 
0.004 
0.034 
0.146 
0.055 
0.004 
0.003 
9.744 
8.063 
0.002 
0.001 ! 
0.059 1 

1.548 
0.010 
0.279 
0.238 
0.034 
0.017 
0.024 
0.090 
0.013 
0.020 
0.066 

TENTATIVELY 
IDENTIFIEDCMPDS. 
siloxpne 59.776 0.055 59.83 5983.10 
Subst’d Cyclic HC 19.357 19.36 1935.70 
Subst’d HCa 22.901 0.656 23.56 2355.70 
Acid Estcr 2.644 2.64 264.40 
Methyl TbiopbCDe 7.122 7. I2 712.20 
Dimethyl Thiophsos 2.757 2.76 275.70 

Cyclic HC 0.057 0.06 5.70 
Dimethyl Trisulfide 0.179 0.18 17.90 

SURROGATE STDS 
(% Recovery) 
Tolucacd8 118.3 98.7 98.7 
I , Z - D i c h l o ~ e d 4  78.7 98.9 98.6 
B t m O d 6  95.9 103.6 88.7 

-T=Tuux Air Volulm = 0.01000 cum. 

€ =  condsDsDts Condensate Vol. - 43.0 mL 

NOTES: 

- T C ~ T ~ d C b t d  

I- 

Rgo I of I SPRFV0PI.XLS 9/6/92 A . 2  - 7 



.ri.nji. .liO~.t~r~.~ or K T P ,  1%. FILE N W E  6 9 %  S~AWLE I C .  SPR-WZ T 

80% caoitola OrYr. RL F I L E .  ICAL 031692 TLI IO: 54.153.9 

Gurnu! ,  NC 27-13 DATE: 03 /20 /92  ANALV513 DATE: 03/16/92 
T.l.Dnoru' [SlS) 544-5129 TLI PnoJ s: 20332 DILUTION FACTOR: I 

1 arwochlor-etnane 

3 srorrotnaru 
I vinyl chloriae 
5 Ch1orwth.M 
6 Methylene Chloride 
7 ACetona 
8 Carbon OiwlTide 
S 1 , 1 - D i C h l O r ~ t M ~  
10 l,l-O!ChlOmthum 
1 1  tr~ne-l,2-Oichlor~cMM 
12 Chlorolorm 
13 1.2-0ichlorwtk.n 
43 Tr4chlorofluormtlW 
46 Acrylonitril. 
47 cie-1,2-OichloraatMrm 

57 Allyl chloride 
82 Dimethyl diwlTid. 
83 Dimothyl wlfida 
65 1-thuU 
68 1- 
66 Ter+-6utyl ncnyl eunr 
69 Vinyl B r 0 . 1 0 .  
70 n-uexuu 

2 C h l O m M t h a n ~  

52 1.3-bvt.dieW 

14 1 . 4 - o i ~ 1 ~ o r o m n z e ~  
I5 2-8utanofm 
18 l , l , l - l ~ 4 c h l o r ~ t ~  
17 C a r m  TetrmChloriO. 
16 Vinyl Acetate 
19 B r ~ i c h l o r m t h a n e  
20 1.2-oichloropr~ 
21 cie-1.3-Dichlor0~r0~.ne 
22 Trichlomthew 

24 I ,l .Z-TriSnloro.t~m 
25 Mz.- 
26 trMS-1.3-O(chlOCOOrOD.O. 
27 8 r c r o T o n  

60 O i D r Q O l t R a m  

28 Chlorob.nr.rr-d5 
2S 4Uthyl-2-P.nrula 
30 2-Hex- 
31 Tmtruhlor0.- 
32 1.1.2.2-Tetrachlomthane 
33 TOlUDrm 
34 ChloCgnXmne 

23 0 4 b r o M l O r o l ~  

54 1.4-DIchlOrO-2-WtM 

76 
578 
0 
0 
0 
0 
0 

$730 
0 
0 
0 

2322 
0 
0 
0 
0 

0 
0 

370837 
96787 

0 

0 
0 
0 

1673 

3S6 
2209 

0 
0 
0 

535 
0 
0 
0 
0 
0 

17113 
0 
0 
0 
0 

417 

0 
0 
0 
0 

11036 
0 

.872 
,634 
1.005 
.E46 

1.245 
.328 

4.20) 
1.090 
3.476 

1.2so 
3.061 
2.165 
1.460 
.502 
1.511 
.4s5 
.770 

3.226 
1.5U 
2.351 
11.661 
3.208 

.SI5 
3.111 

,030  
. SO1 
,513 
,488  

,509 
, 5 3 8  

,757 
.545 
,500 
,314 

1.232 
.58S 
.352 
.lo1 
.le, 

. I 4 8  

.123 

.384 

.2I5 

.a35 

. 938 

0 1  

0 1  
0 1  
0 1  
0 1  

525 1 
0 1  
0 1  

0 1  
619 I 
0 1  
0 1  
0 1  

0 1  
0 1  
0 1  

1116 1 
535 1 
0 1  
0 1  
0 1  

0 1  
687 1 

$37 1 4  

763 14 
0 I 4  
0 14 
0 14 

1039 14 
0 14 
0 11 

0 1 4  

0 14 
0 14 

874 14 
0 1 4  

0 14 
0 14 
0 14 

1388 28 
0 2s 
0 26 
0 2s 
0 28 

1155 28 
0 28 

,104 NO 
.one 110 
.076 NO 
,053 NO 
,202 NO 

4.507 0 
.061 NO 
. o l e  NO 

.051 HO 

2.511 0 
.031 NO 

.045 NO 

.132 NO 
,044  NO 

.134 NO 

.066 NO 

380.331 0 
207.37s 0 

,028 NO 
.006 NO 

.070 NO 

.021 nn 

I .  as4 0 

IS 
16.285 0 

.O25 NO 

.025 NO 
,026 NO 

.E61 0 

.023 NO 

.Oll ND 

.023 NO 

.025 ND 

.040 NO 
S.086 D 
.022 NO 

. O M  NO 

.I17 NO 

.on* NO 

IS 
.072 NO 
.On5 ND 
,027 NO 
.043 NO 

.Oll NO 
8.907 0 

. o s  

. o s  

. o s  

. 0 5  

. O S  

. O S  

.OS 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.os 

.05 

.05 

.05 

. O S  

.05 

. o s  

.os  

.os 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.os 

.05 

.05 

.05 

.05 

.05 

.05 

'I 
~ . 2  - a 

-~ 



1 
I 
4 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
C 
I 
I 

irimn91. LIDOI.CO~<.S or RTP,  IK. FILE N W L :  MI3953 SMPLE I D :  SPRFWZ 1 

001 CW4tOl.  o r iv .  RF F I L L :  ICAL 031092 T L I  IO: 5 4 , 1 5 3 . 9  

ournu.  NC 27113 DATE : 03/20/S2 ANALISIS DATE: 0 3 / 1 6 / 9 2  

T e l . . : n a .  ( 9 1 9 )  544-5729 . T L l  PROJ I :  20332 DILUTlCit FWTOP: I 

C U A I1 1 I T A T I O  N R L P 0 R T 
i S L i i i i i . i l i i i i - ~ i i i i l l . i i l . i i i i i i i l . i i i * = = = : = ~ = = : : : = : = : : ~ ~ ~ : : : : = = = ~ = = = : = : = : : , : = : = : = ~ = = = = = = : = , , * ~ = = , ~ ~ ~  

“E AREA RF SCAM I 5 1 0  WT. ug C W E  WAN L I M I T  ---------_-_________---------------------------------------------------------.------------------------- 
35 Etny1D.nr.n I376 , 406  1423 20 1 .403 0 .os  
36 s t y r o w  1301 .904 1525 20 , 7 2 5  0 .05 

37  O-XY1.W 1156 .500 1520 20 , 1.071 0 . 0 5  

30 .- /#-XYlON 4591 .EO1 1447 20 3.se4 0 . 0 5  
4 s  1.2 O i c n l o r 0 0 . n z o n  0 .737 0 20 .Old NO . 0 5  

50 1 , 2 , 3 - T r ! c h l o ~ r ~ ~ o  0 .232 0 20 ,045 NO .05 

51 i , 3  o i c n l o r o ~ . n r o m  0 .s55 0 20 .011 NO .05 
5 1  1 , 4  O i C h l o r O M n ~ ~  0 .ow 0 20 .013 NO .05 
56 A - P t W N  1310 .so4 ISSI 20 ,112 D .os 
SO B-P~NN 0 1.001 0 20 .OlO NO .05 

59  CUM ( ! ~ r 0 0 ~ l b . n z o m )  3017  1.545 I060 20 1.011 D .05 
64 C t h y l  u t h u r y l ~ t o  0 .425 0 20 ,021 NO .05 

0 7  P-CY..W 15104 2 . 1 5 s  O S 7  20 3.001 0 , .05 

3s T 0 l U u l - a  
41 1 , 2 - D i c h l w a t h ~ m - d 4  
48 mnrm-do  

50B 1.000 1145 20 .2so 0 110.3 
100 1.010 005 1 .1s7 0 7 0 . 1  
4 7 0  1.231 08s 14 .240 0 B5.S 



TRIANOLE LAbORfiTOflIE5 Of RTP, INC. F I L L  WWE: HG953 SAMPLE IO: ¶ P R w 2  T 

801 cw i to1a  D r c v m  DATE: 03 /20 /92  T L I  I D :  54.153.9 

Ournv,  NC 27713 T L I  PROJ m :  20332 ANALVSI5 DATE: 03 /13 /32  

1.1.phon.: ( 9 1 9 )  544-%129 

- . . . . . 

A.2 - 10 



c 
B 
I 
I 
1 
1 
I 
1 
1 
I 
I 
I 
I 
i 
I 
I 
I 

1 Broaocnloro..tnm. 
2 hloro .aUuu 
3 0ro.onatMna 
4 Vinyl Ch10r.d. 
5 ChlOrweharu 
6 Uathylmm h l o r i d a  
7 A e m t O M  

0 Carbon Dlmultida 
9 1.1-DIShlOrwth.IY 
10 1.1-D~ehlorwChum 
11 C ~ U U - I . ~ - D ~ C ~ ~ O ~ M ~ ~ * I U  
1 2  h lo ro to rm 
13 1 . 2 - D i C h l O ~ M t h U W  

43 T r l C h l o r o t l u o r m m ~  
46 Aeryloni t r l la  

52 1.3-bl t ldi . I I  
57 Allyl  emlorid. 
62 D i u t h y l  d i m ~ l t l d .  
6 3  D i u t h y l  multid. 
65 I-- 
66 Im00st.n 
60 Tart-Butyl uthyl  athmr 
69 Vinyl Broad.  
70 n-Hm- 

47 d . - 1 . 2 - D i C h l O r M U Q Y  

1 4  1.4-Dit1uoroDQu.11 
15 Z - B U U I I O I Y  

16 1.1.l-Trichlar0mth.IY 
17 arbon Tatrachlor id .  
10 vim1 liS.taea 
19 I r o . o d l c h l o r o u t h ~  
20 1.2-Didlloropropun 
21 cIm-l.3-Dichloropropur 
22 Trichlorom+hUI 
23 D l b - l O ~ t l U m  
a4 i , i , z - ~ r ~ c h ~ m m t t ~ ~ m  
25 muw 
26 t r ~ ~ - l , 3 - D l e N o ~ r -  
27 Irowtom 

60 DID-- 

20 cklOloMIlZ.rrd5 

S4 1,4-DiCnlOrO..2-bl l+~ 

29 I - I I ~ u I ~ ~ - ~ - P u ~ ~ ~ I u  
30 2 - n u w I I  
31 TatraChlorM- 
32 1 ,1 ,2 .2 -T* t~~Sn lOrMth .n  
33 zolumln 
34 Chlorotuumln 

2530 

i m e  
2739 

0 

0 
5 1 1  

1265 
4526 

0 
0 
0 

396 
0 

3240 
0 
0 

344 

0 
40056 
14101 

0 
12293 

1404 

0 
4022 

12021 
197 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15010 
0 
0 
0 
0 

543 
0 

. 0 1 2  

,634  
1.005 

,848 

1 . 2 4 5  
,328 

4.209 
1 . 0 9 0  
3 .476  
1 . 2 9 0  
3 .061  
2 .165  
1 .480  

.so2 
1.514 

,495  
,710  

3.226 
1 .545  
2.151 

11 .661  
3 .206  

.945 
1.111 

1113 1 
11: .1 
307 1 

0 1  
0 1  

5 9 1  1 
531 1 

511 1 
0 1  
0 1  
0 1  

a01 1 
0 1  

407 1 
0 1  

0 1  
234 1 

0 1  
1076 1 

520 1 
0 1  

073 1 
636 1 

0 1  
672 1 

912 1 4  
.OlO 760 1 4  

,501  0 1 4  

. ai3 0 1 4  
,408 0 1 4  

,509 0 14 
,536 0 14 
,757 0 14 
,545  0 1 4  

.PO0 0 1 4  

,314 0 1 4  

1 . 2 3 2  0 14 
.569 0 1 4  
.352 0 1 4  

' .IO7 0 14 
,195 o i 4  

IS 
8 . 3 1 1  D 

,427 D 
.oo: IlD 
,001  HD 
, 0 4 5  L 
,301 D 
,106 D 
,002 HD 
.001 Im 
,002 WD 
,013 L 
,001 m 
.216 D 
,004 SD 
,001 1lD 
.M9 D 
,003 Im 

i . 47a  D 
,901 D 
,001 m 
.IO4 D 
.043 L 
,002 m 
,120 D 

IS 
,136 D 
,001 m 
,001 110 
,001 m 
,001 m 
,001 Im 
,001 ID 
.001 Im 
,001 m 
,001 m 
,001 110 
,001 m 
,001 m 
,004 I(0 

,002 10 

1366 1 0  1s 
,146 0 20 ,002 m 
.123 0 28 .003 m 
,394 0 IO ,001 m, 
,245  0 28 ,001 m 
,635 It21 20 ,013 I 
,930  0 20 ,001 m 

. 0 5  

. 05  

. 0 5  

. 0 5  

.05 

.05 

.05 

.05  

.05 

.os 

. o s  

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05  

.05  

.05 

.os 

.05 

.05 

.os 

.05 

.05 

.05 

.05 

.05 

.05 

. 0 5  

.05 

.05  

.05 

.05 

.05 

.os 

.os 

.05 

.05  

. 05 

.05  

.05 

m: . 10 = Not h t a c u d :  D = ht*st.d: I o Lmtlutmd: Is i Intm-1 S M . r d  I' A . 2  - 11 
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TRIANGLE LABORATM(1ES OF RTP. I N C .  F I L E  WWE: HO917 S W P L E  I D :  SPRfVZ TC 

801 C.DltOla Or4Y.  DATE: 01/20/92 T L I  I D :  5 4 . 1 5 1 . 9  
DUr-5 NC 27711 T L I  PROJ V :  20112 AMALYSIS O I T E :  1/14/92 
T a l - D W :  (919)  144-1729 

INTERNAL STWDARD I¶ SCW IS AREA I S  I D  

701 i s800  1 
1308 44207 28 

- .. . . . . .. I ' A . 2  - 13 



rr>.ngl. L.DQ?.iDrl.l O t  PTP. :ni. FILL N U L '  MG323 SAMPLE IC.. SPRFV2 

Durn... NC 21113 DATE 03 /16 /12  S W P L E  VOL: , 0 0 5  L 

801 capitol. Oriv .  RF FILE: HGSl9 111 10: 9 4 , 1 5 3 . 3  ICOtlDI 

T.lmDn-: (919) 5 4 4 - 5 1 2 s  1LX PROJ I: 20332 ANALYSIS DATE: 0 3 l l 3 l S 2  

o u A N T I T A T I o 11 R E P O  n T 
DILUTIOll FACTOR: I 

iiiiiii~iii~~~iiiii::~:~~~~~:~::~~~~:~~:~::::~:~:::~~:~~~~~~~::~~~~~~~~::::::~:~~::::~~::~::~~~:::::~:~ 

N W E  A R E A  RF SCAII IS10 CONC. uWL CODE OVA11 LIMIT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I BrQOChlOr0m.tn.n. 3814 762 1 IS 
2 Chl0rOO.th.M 0 ,685  0 1  . 4 0  ND IO 
3 (Imortnm. 0 ,105 0 1 .3S ND IO 
4 vinyl Chloriaa 0 ,966 0 1 . 2 3  ND 10 
5 Chlorwthan 0 ,404 0 1 . 3 4  110 10 

6 Mmthy1.n Chloriaa 240 1.255 58s I 2.84 E 10 

1 1utnt-a 390 . a 3 6  52s i 10.08 D 10 
6 CarDon DlsulTiaa 0 4 . 4 5 4  0 1  .on ND 10 

e l,l-Oicnloro.tMn 0 1.012 0 1  .28 ND 10 
10 1,l-Dicnlorwtnan 0 3.212 0 1 . O D  ND 10 
I 1  ~rM.-l,2-Dic~lormtMr*' 0 1.27s 0 1 .22 ND 10 
12 ChloroTor. 365 3.112 800 1 4.2s E 10 
13 1.2-Dicn1orwth.n 0 2.215 0 1  .12 ND 10 
43 TricnloroTl~ormstluna 0 1.630 0 1  .ll ND 10 
46 krylonitrll. 0 , 4 8 9  0 1  .51 ND I D  
41 Cl8-1,2-DiChlOrO.tMM 0 1.403 D l  .20 NO 10 
S2 1 .3-but.dimm 0 ,541 0 1  . S I  ND 10 
5 1  Allyl chloriaa 0 , 1 8 4  0 1  .36 NO 10 
62 Dimethyl di8ulTid. 0 3.165 0 1 .os ND I D  
83 D t r t n y l  w1Tlaa 0 1.356 0 I .to ND IO 
65 I o o o u v u n  0 2.4¶2 0 1 .ll NO 10 
66 I.0st.n 0 10.1oz 0 1 .03 ND 10 
68 Tort-Butyl Dotmy1 mtmr 0 3.24s 0 1  .os NO 10 
69 Vinyl 8rmiaa 0 .e46 0 1 .2s ND 10 
10 n44mx.n 0 2.868 0 1 . I O  WD 10 

14 1 . 4 - 0 i T l ~ o ~ n z w  
i s  2-6"- 
I 6  1.1.1-TriChlOrO.tMM 
11 Carbon T*trachlortO. 
16 Vinyl 1c.t.t. 
19 8rO.OdlChlor-trW 
20 1 ,L-DIChlOrwr~.n 
21 ci.-1.3-Oichlo~r~M 
22 TricnlorwtNn 
23 Dibrorosnlorarrnuw 
24 I .1.2-1ricnlor0.- 
25 8 m z w  
28 CrMm-1 ,3-Dichl-roprr 
21 8 r O l o l O r m  
54 1,4-D<ClIlOm-2- 
60 0iaro.ol- 

28 Cklorobvlzmna-e5 
29 4-Mmtt~yl-Z-Pmntmma 
30 2 - H m a u a  
a1 ~*tr.~nlorw- 
a2 ~ . ~ . t , ~ - ~ o t r . ~ h t o r ~ . t ~ n m  
3a TOI- 
a4 C ~ I O - X ~  

11561 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 

.041 
,549 
.510 
.510 
,531 
. 531 
.el* 
,638 . 5ss 
,361 

1.288 
,641 
. 5 1 2  
.201 
.2Z8 

315 14 
0 14 

0 14 
0 14 

0 14 
0 I 4  

0 14 
0 14 
0 14 

0 14 
0 14 
0 1 4  

0 I 4  

0 14 
0 14 
0 14 

IS 
1.20 ND 10 

.lo NO 10 

.10 ND 10 

.lO ND IO 
. I 1  NO 10 
.I1 NO 10 
.01 IM 10 

.os ND 10 

. I O  No 10 

.I5 No 10 

.Ob  NO 10 

.os ND IO 

.ll ND 10 

.26 NO I O  

.25 NO 10 

223S5 1S51 24 IS 
0 .201 0 28 .ll NO 10 
0 , 2 4 0  0 20 .lS NO 10 
0 . 4 3 s  0 28 .to NO 10 
0 .312 0 26 .12 NO 10 
0 .a64 0 26 .Ol no 10 
0 1.004 0 28 .04 NO 10 

I 
I 
I 
I 
I 
I 
I 
SI 
I 
I 
I 
i 
I 
m 
I 
I 
I 
I 
I 
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WEST COAST REGIONAL CENTER - 

NATIONAL COUNCIL OF THE PAPER INDUSTRY FOR AIR AN0 STREAM IMPROVEMENT, INC. 

November 24, 1992 

MEMO TO: Mrr. Don Padfield, Simpson Pasadena Paper Company 

FROM : 

SUBJECT: Results of Method 25D and Method 305 Analyses for the 

Alex R .  Gholson, NCASIQQG 

TACB Emissions Speciation Study, Simpson Pasadena Mill 

In support of the TACB Emissions Speciation Study, NCASI 
analyzed selected samples using EPA Draft Method 25D. 
a method development effort, the samples were analyzed for 
specific volatile organic compounds using an experimental method 
referred to as Method 305. This memo is an update from a 
previous memos issued on September 10, 1992 and November 11, 1992 
to include additional discussion of the analytical methods and 
reporting procedures and to make minor text changes. 

sent to NCASI's West Coast Regional Center in Corvallis. 
Volatile organic sampling procedures were used to collect the 
sample instead of the sampling procedures specified by Method 
250. I feel that the Method 25D sample procedures are prone to 
both contamination from the outside environment during storage 
and shipment of sample containers half filled with polyethylene 
glycol (PEG), and bias due to spillage of sample/PEG during 
sample collection. 
vial containing PEG in the NCASI laboratory. 

The sample was analyzed as described by the draft Method 25D 
proposed in the Federal Register with the modifications mentioned 
above. Method 2SD was proposed to determine if a sample has a 
total volatile organic emission potential below a specified limit 
(500 ppmwV0). The sample analyzed from Simpson Pasadena Mill was 
found to be below that limit. However, for this study it was 
desired to use the method to provide an estimate of the actual 
level of volatile organic in each sample collected. Because this 
objective differs slightly from the defined purpose of the 
method, a brier discussion of the method and the method results 
are in order. In Method 25D a sample is purged under specified 
conditions to remove the volatile compounds. 
compounds are then analyzed f o r  total organic carbon using a 
flame ionization detector (PID) resulting in a value expressed as 
parts-per-million carbon (as CH6) by weight (ppwC) or rgC/g. 
The total purged chlorine is measured with an electrolytic 
conductivity detector and reported as gpm chlorine by weight 
(pgmvcl) or pgCl/g. Method 2SD then calculates a total Volatile 

As part of 

A sample was collected by the contractor Roy F. Weston and 

The sample was carefully transferred to a 

The removed 



organic by summing the total organic carbon and the total organic 
chlorine and reports the total as parts-per-million volatile 
organic (PpmwVO). Because the method was designed to show that a 
value is below a level well within its standard working range, no 
guidance is provided for reporting values near or below the limit 
of detection (MD) or adding values when one or both are below 
the MD. For this study the American Chemical Society definition 
of M D  which is defined as three standard deviations of the 
measurement above the blank response was used. All Method 25D 
values are blank corrected so the blank level is well 
characterized and the standard deviation of multiple blank 
measurements is used to determine the LOD. The LQD for the total 
carbon value was 12.1 ppmwC and 5.7 ppmwCl total chlorine value 
for the 15.3 gram sample. Actual L Q D s  were dependant on the 
sample size. 
MD, they are reported as not detected (ND) and the MD is then 
listed in parentheses. The total volatile organic which is the 
sum of two measured values was not reported for this study. 
Because proper guidance for handling values below the LQD is not 
provided by the method, the data user should choose the most 
appropriate method for determining the total which is consistent 
with the users data objectives and his best professional 
judgement. For example, in the case of an evaporator condensate, 
a non-detect for chlorine could be considered as a zero when 
determining a total. Likewise, for a bleach plant sewer, it 
might be prudent to assume the LOO as the best estimate of the 
chlorine level. 

organics purged using Method 25D included removing a third slip 
stream from the-sample purge line at a flowrate of approximately 
100 -dimin through ai iza ccsled aqusous impingar and into a 
-Tenax/charcoal adsorbent trap. The aqueous impinger solution was 
analyzed for methanol, ethanol, acetone, 2-propanol, and 2- 
butanone by microdistillation followed by GC-FID analysis. 
Tenax/charcoal trap was thermally desorbed and analyzed by GC/MS 
calibrated for a list of 28 compounds. Table lists the results 
of the Method 25D and Method 305 analyses. All Method 305 values 
are reported in the units of microgram of compound per gram of 
sample (pg/g). 
method because of the lack of historical data needed to 
characterize the background level or the analytical variance. 
Not detected (ND) was reported for all compounds not found or 
found but below a level generally considered reliable based on 
professional judgment of a limited database. 
chosen to be 1.0 pg/g for the impinger values and 0.1 Mg/g for 
the trap values. 

included two sets of sample duplicates and a matrix spike 
duplicate. 
the sample duplicates. 
relative to the average value expressed as a percent or relative 
percent difference (RPD) were 8.1 arrd 5.6 percent indicating good 

When measured concentration values are below the 

The experimental modifications made to speciate the volatile 

The 

No effort was made to determine the LQD for this 

This level was 

The quality assurance checks of Method 25D for this program 

Only volatile carbon was detected by Method 2SD in 
The difference between duplicate values 
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precision. Only one set of duplicates were obtained using the 
experimental Method 305. Methanol duplicate results were found 
to have an RPD of 1.3 percent. Values of other compounds 
detected at lower levels and analyzed using the adsorbent trap 
and GC/MS were of lower precision. RPDs for compounds detected 
ranged from 112 percent for dimethyl sulfide to 10.2 percent for 
+pinene. 

The matrix spike duplicate provided both recovery and 
precision information for the two methods. For Method 25D the 
total carbon average recovery was 6 1 . 6  percent with an RPD of 0.3 
percent. This indicates good recovery because typical recovery 
for a QC spike in reagent water is 70 percent. The less than 100 
percent recovery found is due to the large percentage of methanol 
in the spiking solution which has a poor FID response relative t o  
the calibration gas propane. The chlorine spike level was near 
the MD for chlorine and an average recovery of 4 7 . 8  percent with 
a RPD of 13.7 percent was found. It is believed the low recovery 
of the chlorine spike is due to the low concentration level 
spiked. The average recovery of methanol by Method 305 was found 
to be 8 2 . 6  percent with a RPD of 10.8 percent. Acetone and 2- 
butanone had approximately 50 percent recoveries with 10 percent 
R P D s .  Trap recoveries of compounds more volatile than chloroform 
were generally less than 10 percent including dimethyl sulfide. 
Chloroform recovery was 71 percent wigh a RPD of 58 percent. 
Recoveries of the other compounds ranged from 33 percent for E- 
pinene to 134 percent for limonene with RPDs ranging from 8 . 9  
percent to 56 .0  percent. 

results are within an acceptable range. The Method 305 results 
other than the methanol values are not within a generally 
acceptable range and should be considered semi-quantitative at 
this time. Method development is currently being performed to 
improve the overall data quality for Method 305.  

In summary, the Method 25D and Method 305 methanol QA 

cc: Ashok Jain 
Larry LaFleur 
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RESULTS OF METHOD 25D AND METHOD 305 ANALYSIS AT 
SIMPSON'S PAS- 

Concen trati on (ua/al 

Comound 

Method 25p 

Total Carbon (ppmwc) 
Total Chlorine (ppmwC1) 

M,&haux 

Impinger analysis 
Methanol 
Ethanol 

Acetone 
2-Butanone 

Trap analysis . 
Dimethyl sulfide 
Methylene chloride 
Chloroform 
Benzene 
Bromodichloromethane 
Dimethyl disulfide 
Tdnene 
a-Pinene 
&Pinene 

Impinger + Trap 

12.9 
ND (5.6) 

31.8 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
NE 
ND 
ND 

/ .  ~ 

Limonene ND 

ND is not detected. 
parenthesis when available (see text for explanation). 

The limit of detection is given in 
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COMPARISON OF CHLOROFORM RESULTS 

SIMPSON-PASADENA 

PPm ppm 
Source Date Method 18 Sorbent Tube 

EPSETV 

EPSEWV 

BPSESB 

BPSFHT 

EPSFHW 

BPSFHS 

EPSCCS 

EPSCSV 

EPSSHT 

BPSSHW 

EPSSHS 

EPHCWV 

EPHEWV 

BPHESB 

BPHFHW 

EPHFHS 

EPHCTS 

6/8/92 88.6 

6/5/92 10.7 
6/6/92 10.4 

6/3/92 rejected 
6/4/92 1409.4 

6/7/92 1294.0 

6/5/92 rejected 
6/6/92 4.6 

6/3/92 1089.5 
6/4/92 1568.5 

6/7/92 30.5 
6/8/92 <1.1 

6/7/92 14.4 
6/8/92 14.0 

6/8/92 58.4 

6/5/92 1.8 
6/7/92 1.5 

6/5/92 294.4 
6/7/92 74.6 

611 0192 2.7 

6110192 <1.1 

6/20/92 2.1 

611 8/92 rejected 

6120192 rejected 
6/21/92 1434.2 

611 6/92 1275.9 
6/17/92 1210.9 

101.1 56.1 

9.5 11.9 
9.9 8.3 

935.8 930.8 
1240.8 11 30.2 

1697.7 1438.0 

rejected rejected 
4.6 4.0 

860.3 830.9 
1490.1 1078.3 

40.1 49.4 
<1.1 2.6 

22.4 21 .o 
13.7 rejected 

2.0 3.2 
1.6 1.4 

267.2 218.5 
72.6 67.6 

Mill down 

1.4 <1.1 

135.1 59.9 

156.9 134.0 

rejected rejected 
1185.1 1188.4 

1075.2 1451.8 
rejected 789.7 

c - 1  

127.4 

12.7 
11.0 

727.5 
1439.2 

782.1 

5.3 
3.9 

1 126.6 
1598.4 

66.4 
8.8 

39.9 
9.2 

24.8 

4.3 
1.6 

349.6 
63.7 

2.6 

6.3 

117.1 

870.7 
651 .O 

1296.5 
339.1 

Page I of 2 CHCU.XLS 1012192 



COMPARISON OF CHLOROFORM RESULTS 

SIMPSON-PASADENA 

ppm ppm 
Source Date Method 18 Sorbent Tube 

~ 

BPHDWV 6/18/92 97.8 181.9 103.0 25.2 

BPHSHW 6/10/92 1.6 

BPHSHS 611 9/92 28.1 28.9 27.2 

BPHCSS 611 0192 32.4 3.5 <1.1 
51.7 4.1 28.0 

BPHCSB 611 6/92 210.1 229.4 232.9 
309.9 315.9 312.7 

1.8 

21.7 

1.7 
35.1 

254.4 
411.2 

c - 2  hgc  2 of 2 CHCW.XLS 10/219? 
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UNIT PROCESS DESCRIPTION 

Batch Digester  Ooerations 

The m i l l  uses 9 batch d iges ters  t o  DrOdUCe Dine and hardwood k r a f t  

D U ~ D .  Drawing PNllOO t races the  seauences involved i n  Wood ChlD 

Digest ion 8 Brown Stock Washing. 

Reoresentative ooerat ina conditions: 

Wood soecies: Dine and mixea southern hardwoods 

Product ion ra tes :  446 MTPD Dine. 291 MTPD hardwood 

Ac t ive  a l k a l i :  Dine 6550 l b s  NazO/cook. hardwood 7725 lbs/cook 

S u l f i d i t y :  26% 

Cooking TemDerature: Dine 345 ( 3 5 9  f i n a l l .  hwd 334 ( 3 4 8  f i n a l )  

Digester Pressure: 120 mi 

KaDDa number o f  D U ~ D :  Dine 21.1; hwd 1 3 . 0  

ChiD charge: Dine 36.580 l bs .  hwd 43.710 l b s  

Liauor charge, ga l lons .  W/B: Dine 1051/536, hwd 1234/355 

I 
I 

Chemica l  Recovery Operatione 

No. 7 Recovery B o i l e r  i s  a Babcock 6 Wilcox U n i t  beginning 

ooerat ion i n  1973. It i s  f i t t e d  w i t h  a d i r e c t  contact  v e n t u r i  

scrubber fo l lowed by a cyclone tyDe evaoorator. The u n i t  i s  caoable 

o f  f i r i n g  1 , 7 0 0 , 0 0 0  Dounds o f  b lack l i q u o r  s o l i d s  which corresoonds 

t o  a D u l o  Droduction r a t e  o f  5 5 0  tons/dav. Combustion a i r  i s  added 

a t  th ree  l eve l s .  Primary and secondarv a i r  1s added a t  t he  second 

I 
I 
I 
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Floor l e v e l  and t e r t l a r v  3 i r  a t  the  f o u r t h  f l o o r  l e v e i .  ~ i a u o r  - j  

fed through two guns i x a t e d  between t h e  secondarv ana the  t e r t l a r v  

a i r  oo r t s .  The furnace f i r e s  na tu ra i  gas through f i v e  burners 

located l u s t  above the  Drimarv s i r  DortS. Slack l laUOr I S  f i r e d  a t  

62 t o  65 K solids. The B t u  o f  b lack l i a u o r  f i r e d  i s  arouna 5330 

Btu / l b .  The Recovery furnace temDerature i s  i n  excess o f  2000 

degrees Fahrenhei t .  The black l i a u o r  f e d  t o  the  furnace has been 

ox id ized  i n  two stages i n  se r ies  and the  res idua l  s u l f i d e  i s  

t y p i c a l l v  <.OOI g m / l .  B r ine  from the  T a l l  O i l  P l a n t  and sa l tcake 

from t h e  Ch lor ine  Diox ide P lan t  i s  added t o  t h e  heavv l i a u o r  feea t o  

the  cyclone. 

P a r t i c u l a t e  e x i t i n g  the furnace i s  cleaned by means o f  an ESP which 

has e i g h t  f i e l d s  i n  se r ies  i s  each o f  two D a r a l l e l  chambers. The 

D a r t l c u l a t e  l e v e l  i n  gases en te r ing  the p r e c i o i t a t o r  1s tYD ica l l y  

15  - 20 g r s / c f .  

Fumes f r o m  the Smelt. Dissolving Tank. ate t r e a t e d  i n  a scrubber which 

Uses a chevron type  oacking. The scrubbing medium i s  f r e s h  water. 

A SimDlied f l ow  diagram of the Black L iquor  Chemical Recovery Cycle 

i s  show i n  Drawing PN1300. 

Lime K i l n  

The l ime k i l n  i s  a r o t a r y  t y m  manufactured by F.L. Smidth and 

entered se rv i ce  i n  1960. The k i l n  i s  1 1 ' 6 "  i n  diameter and 2 7 5 '  

long. The chain sec t i on  i s  75 '  long and the  u n i t  i s  f i r e d  on natura l  

gas Only. No noncondensible gases are burned i n  the k i l n .  The k i l n  

D - 2  
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sroauced an average of '35 tons o f  :aO/dav ;n 1992. 'articulate 

emissions are controlled with a 2 Chamber oreciDitator which has 6 

fields in each chamber. The orecioitator has a drv bottom. An Eimco 

belt filter i s  used for mud washing and dewatering. The filter 's 16 

feet wide ana has a oiameter o f  10 feet. 

Reoresentat7ve Ooerating Conditions: 

Production, tons CaO/hr = 8.1 

Fuel, natural gas at 56.000 cf/hr 

Btu/Ton Droduct = 7.1 MHBtu/ton o f  lime 

End TemDeratures. Fahrenheit. hot 2000. cold = 360 

Solids content of mud = 70% 

NarS and soda content of mud = 0.29% NarO 

Particulate control device = ESP 

The general flow path of the Caustizing Area 1s shown in the 

Causticizing Process Drawina PN1400. 

Thermal Oxidation Plant 

Mill odor control is aided by the use o f  a Thermal Oxidation Plant 

to convert total reduced sulfur gases collected from various oarts 

of the olant, as well as those StriDOed from condensates to sulfur 

dioxide, which is then removed by scrubbing. Strong gases exiting 

the blow condenser are collected.in a gas holder and then metered 

into the incinerator. Strong gases from the black'liauor 

multi-effect evaporators and the by-DrOdUCtS Dlant are collected and 

D - 3  



2urned i n  the i n c i n e r a r o r .  ;trona condensates from che a iaes te r  

area. the bv-Oroaucts o i a n t  ana :ne evaooraror area are s t r i a o e d  

,ith a i r  which i s  then ournea i n  the  : n c i n e r a t o r .  ? s r t i n e n t  orocess 

tanks throuahout the  m i l l  area are k.eot under a s i i g h t  neaacive 

d r a f t  r r i t h  anv gases c o l l e c t e d  added t o  the  a i r  i n take  f o r  'he 

s t r i m e r .  The i n c i n e r a t o r  :s a r e f r a c t o r v  l i n e d  vessel .  Natura l  ?as 

i s  used t o  suoolement combustion o f  t h e  t o t a l  reduced s u l f u r  aases. 

I n c i n e r a t i o n  i s  c a r r i e d  o u t  at a temoerature of 1400 degrees 

Fahrenhei t  and a r e t e n t i o n  t ime of 0 . 5  seconds. F lue 9ases from the 

i n c i n e r a t o r  are scrubbed f j r s t  :n a v e n t u r i  scrubber ana then i n  a 

bubble o i a t e  column scrubber. .A combination o f  f resh  and 

r e c i r c u l a t e d  d i l u t e d  c a u s t i c  i s  used i n  t h e  scrubbers. The ven tu r i  

scrubber u t i l i z e s  20 qpm o f  10% c a u s t i c  make UD and 31 gpm o f  

r e c i r c u l a t i o n  as t h e  scrubbina medium. The o l a t e  column uses 

r e c i r c u l a t e d  c a u s t i c  as the  scrubbing medium. S t r i ooed  condensate i s  

i s  sewered t o  t h e  waste t reatment D lan t .  

The manner t h a t  t he  odor i n c i n e r a t o r  i s  connected t o  associatea m i l l  

orocesses i s  show by t h e  Drawina PN1600 e n t i t l e d  Thermal Oxidat ion 

P l a n t .  

Bleaching Ooerat ions 

The m i l l  has t w o  o a r a l l e l  b leaching l i n e s .  one f o r  hardwood and one 

f o r  oine. The Dine b leaching seauence i s  Dc/Eo/Hi/D/Hz and the  

hardwood Seauence i s  C / E / H l / D / H z .  The f i n a l  G.E. b r i gh tness  t a r g e t  

range i s  86-88. Dur ing t h e  t e s t  o e r i o d  t h e  Pine Bleach P l a n t  

u t i l i z e d  a 70% C l O z  S u b s t i t u t i o n  r a t e  and t h e  Hardwood Bleach P lan t  
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The orocess f l o w  f o r  t he  Dine bleach o l a n t ' l s  shown l n  Drawing 

PN2100A and t h a t  f o r  t he  hardwood bleach o l a n t  i n  Drawing PN21008.  

Gas F i r e d  U t i l i t y  B o i l e r s  

The u t i l i t y  b o i l e r s  t e s t e d  i n  t h e  1992 m i l l  survey are n a t u r a l  gas 

f i r e d .  

a i d  not "se anv. .=rem water - 3  use0 =n cne c i n e  Oc a m  the narowooa 

': and HI showers. d h i t e  wacer from tne  PaDer MaChlneS 1s used 2n tne 

Dine Hz showers and t h e  nardwood 0 and Ht showers. 
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SECTION 8 

GROUNDWOOD, OLD GRINDER 

(CS-GWOG) 

Section 8.1 Emission Test Results - VOC 

Section 8.2 Quality Control Results 
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SECTION 8 
GROUNDWOOD, OLD GRINDER 

(CS-GWOC) 

The Groundwood, Old Grinder was tested on two different days for volatile organic 
compounds by MUA and M18. 

Total HvdrocPrboas I M25A) 

Figures 8.1 and 8.2 present the THC a n d s  for the test periods on 6/22/92 and 6/23/92. 
Emissions varied over a wide range, 300-800 ppm. 

Volatile Omanh: Co mwunds (M18) 

Table 8.1 summarizes the results for Method 18 target compounds, and Section 8.1 is 
a tabulation of the data. TRS was not analyzed. The volumetric flow was measured during 
sampling with a pitot tube. Ninety-seven percent of the emissions an due to the pinenes and 
the unspecified terpenes. Ethanol was present at trace levels. 

VOC Oualitv Control Resultg 

The VOC quality control dam tabulated in Section 8.2. An explanation of the data 
is included in the section. Quality control results for other parameters an included with the 
data summary in the section referenced. 

Process DescriDtion and Onera tinn Conditions 

Section 8.3 includes the process operating data as recorded and provided by mill 
peISOMC1. 
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TABLE 8.1 SUMMARY OF VOC RESULTS 

Mill: CHAMPION-SHELDON 
S o m  Code: CS-GWOG 
F I N : -  CIN: 

source: Groudwood. Old Orioder 
TestD~cs:  6/22/92 6R3/92 
.EPN 

Vdmlmbic Plm D.1. 

Hydrogen sulfide 0. I 
Methyl mercaptan 0.1 
Dimethyl d6& 0.1 
CarbOndiaulMe 0.1 
Dimethyl disumde 0.2 

Methanol ND ND ND 0.2 
Eth.oo1 ND 0.1 
ACnOOE ND 0. I 
2-Ropaaol ND ND ND 0.1 
2-Butawac ND, ND ND 0.1 

Method 18 Data, I b h  

ChlOrOfom ND ND ND 0.4 
Bemar ND ND ND 0.1 
Bromdchloromechan ND ND ND 0.6 
Toluene ND ND ND 0.2 
Ethyl benzem ND ND ND 0.2 
m-, pXykae ND ND ND 0.2 
+Xylem ND ND ND 0.2 
cumcac 
a l p h r - w  
km-Pineoc 
3-carras ND ND ND 0.2 

. . . . . . . . . . . . . . . 
Knowm a~ C, I b b  
Unlmown aY c. Ibb ND ND ND 0.1 
Sum of Compollnds M C. I b b  46.3 0 1  

8 - 4  
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Groundwood, Old Grinder FIN: - 
source w e :  CSGWOG Date: 6/22/92 EPN: CIN: - 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Bfginniw T i e  1134 1234 1334 

Stafk Temperpcurs, ‘F I07 107 
Moisture Content, % 7.8 7.8 
Oxygen Concentration, % 20.8 20.8 
Carbon Dioxide Concentration, % 0.0 0.0 
Volumetric Flow Rote. x10-3 ACFM 30.6 . 30.6 
Volumetric Flow Rate, x10-3 DSCFM 26.0 26.0 

Process Operating Conditions 
ProductiOn W. A D T ~  12.3 12.3 12.3 12.3 

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

ConctntraCion. ppmvd 
Emission Rote. I b h  

Concentration, ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rnte. I b h  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Me(hsml 

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd I .5 1.2 I .4 
Emission Rate, I b k  0.3 0.2 0.3 

Concentration, ppmvd 0.5 * 0.5 * 0.5 * 

Methyl mmaptan 

Ethanol 

Acetone 

Emission Rate, I b h  0.1 * 0.1 * 0.1 * 
2-Ropannl 

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 
Emission Racs, l b h  0.1 * 0.1 * 0.1 * 

2.2 * 
0.3 * 

2.2 * 
0.3 * 

2.2 * 
0.3 * 

- 

One of more valucs were leu llun Ihs detection limit. 8 .1 .  - 1 Page 2 of 16 EIGWOG.XLS l i 2OiVl  
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Groundwood. Old Grinder FIN: 
sourcecodc: C-sCWoG Date. 6/22/92 EPN: CIN: 

- 

I 
I 

Emission Rate. lbhr 0.2 9 0.2 0.2 * I 

o.2 * I 
O.' * I 
I 

o.2 * I 
o'2 * 1 
o'2 * I 
o.2 * I 
0'3 1 

43'0 I 
22'4 I 
0'3 * I 

Run I Run 2 Run 3 Avenge 

Dimethyl ~ l d e  
Concentration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 0.5 * 0.5 * 0.5 * 
Z - B U ~ D E  

Cblomfom 
Conceutration. ppmvd 1 . 1  * 1.1 * 1.1 * 
Emission Rob, Ibhr 0.5 * 0.5 * 0.5 * 1 
Concentration, ppmvd 0.5 * 0.5 * 0.5 
Emission Rate, Ibhr 0.2 0.2 

Coocentration, ppmvd 1 . 1  * 1 . 1  * 1.1 * 

Bmpa 

Bromndiehlomnethaw 

Emission Rate, Ibhr 0.7 0.7 * 

Concentration, ppmvd 
Emission Rate. Ibhr 

Dimethyl disullide 

Toluene 
Concentration, ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rate, lbhr 0.2 0.2 * 

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rate. I b k  0.2 * 0.2 * 

CkncaLqtica, ppnvd 0.5 0.5 * 0.5 * 
Emission Rate, I b k  0.2 * 0.2 * 

Ethyl b u u u ~  

m-, p-Xylene 

0-Xylene 
Concentration, ppmvd 0.5 0.5 * 0.5 * 
Emission Rate, lbhr 0.2 * 0.2 * 

CUmenO 

Concentration, ppmvd 0.5 * 1 .o 0.6 
Emission Rate, lbhr 0.3 * 0.5 

Concentration, p p w d  70.3 85.4 71.0 
Emission Rate, Ibhr 38.8 47.2 

alpha-piaene 

beta-piaene 
Concentration, ppmvd 38. I 43.0 40.5 

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 

Emission Rate, Ibhr 21.0 23.7 
3-calme 

Emission Rate. l b k  0.3 * 0.3 * 

Concentration, ppmvd 13.6 22.6 18.1 
~apencs (Umpecitied) 

Emission Rate. l b 5  7.5 12.5 10.0 

I 
Page 3 of 16 E1GWOO.XLS 1l20/93 I 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION -SHELDON Source: Groundwood. Old Grind= FIN: - 
s o u r c s ~ ~ :  CSOWOG Date: 6/22/92 EPN: - CIN: 

Run I Run 2 Run 3 Average 

pcym= 
Concclltration. ppmvd 
Emission Rw. I b h  

KwrmpasCarbon 
Concentration. ppmvd 

U n L w ~ u C a r b o n  
Concentration. ppmvd 

Sum M18 as Carbon, I b k  

8.0 0.5 4.3 
4.4 0.3 2.3 

1254.2 1468.4 1361.3 

0.0 0.0.  0.0 
61.2 71.6 66.4 

U b w m  Compouodc W of Total 0.0% 0.0% 0.0% 

Method 25A Data 
Total Eymoearbom 

Concentration, ppmvd as C 685.5 547.1 673.5 635.6 
Emission Rate. Ibhr as C 33.4 26.7 32.8 31.0 

COMMENTS : 

M18 data for ~n 1 on 6/22/92 WM rcjoaed because not consistent 
with other GC injections. 

Ons or mofe vduo wcm l e u  lhrn h e  detection limit. 8 . 1 .  - 3 Page 4 of 16 EIGWOG.XLS 11?O!Q3 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Groundwood, Old Grindm FIN: 
SoU~Code.  CSGWOG Dale: 6/23/92 EPN: CIN: 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginniq Time 1205 1305 1405 
Flow Data 

Stack Tempuature, 'F 99 99 

Carbon Dioxide Concatration. % 0.0 0.0 
VolumSrric Flow Rae. x10-3 ACFM 

20.8 6.3 I 
20.0 17.6 I 

Moisture Content. % 6.3 
Oxygea Concatrstron. % 20.8 

20.0 
17.6 Volumtnc Flow Rae. x10-3 DSCFM 

Process Operating Conditions 

9.b I 
I 
I 
I 
I 
I 
1 
1 

Concatratinn. ppmvd 0.5 * 0.5 * 0.5 * 0.5 I 
Concatration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 ' I 

Pmductim We, ADTlhr 9.6 9.6 9.6 
Method 16 Data 

Hydrqrm sulfide 
Concentration, ppmvd 
Emission Rate. Iblhr 

Concatration, ppmvd 
Emission We, Iblhr 

Concentration, ppmvd 
Emission Rate, I b h  

Concmtration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, Iblhr 

M&yI mereaptan 

Dimethyl S U K d e  

carbon disulfide 

Dimethsl &Illtide 

Method 18 Data 
Metham1 

Concentration. ppmvd 2.1 * 
Emission Rate. lblhr 0.2 

Methyl mereaptan 
Concentration. ppmvd 
Emission Rate, Ib/hr 

Concentration. ppmvd 0.5 * 0.5 * 0.7 0.4 1 
Emission Rate, I b h  

Ethanol 

0.1 * 0.1 * 0.1 * 0.1 * 
A&IW 

0.1 * 0.1 * 0.1 * 0.1 Emission Rate, Iblhr 
t h p a w l  

0.1 * 0.1 * 0.1 * 0.1 Emission Rate, I b k  

2.1 * 2.1 * 
0.2 * 0.2 * 

2.1 * 
0.2 

hge 6 of 16 EIGWOO.XLS l/?O.uj 1 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Groundwood, Old Grinder FIN: 
Sourcecode: CSGWOG Date: 6/23/92 EPN: - CIN: 

Run I Run2 - Run3 Average 

Dimethyl S u l f l d e  
Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Bmmodiehlommethane 
Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

2 - B ~ t n n o 1 ~  

Chloroform 

Bmzme 

Dimethyl disulfide 

Toluene 

Ethyl knzeae 

m-, p-Xylene 

0-Xylene 

Clnnene 

alpha-piaeae 

be(a-Pinme 

J-Careae 

T ~ P =  (UmPceiTd 

0.5 * 
0.1 * 

1.1 * 
0.3 * 

0.5 * 
0.1 

1.1 * 
0.5 * 

0.5 * 
0.1 * 

0.5 * 
0.2 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

49.3 
18.4 

25.1 
9.4 

0.5 * 
0.2 * 

Concentration. nDmvd 10.2 

0.5 * 
0.1 

1.1 * 
0.3 

0.5 * 
0.1 * 

1.1 * 
0.5 * 

0.5 
0.1 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 
0.2 * 

36. I 
13.5 

21.7 
8. I 

0.5 * 
0.2 * 

11.6 

0.5 * 
0.1 * 

1.1 
0.3 * 

0.5 * 
0.1 * 

1.1 * 
0.5 * 

0.5 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

85.0 
31.8 

43.5 
16.3 

0.5 * 
0.2 * 

24.0 

0.5 * 
0.1 * 

1.1 
0.3 

0.5 * 
0.1 * 

1.1 
0.5 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

0.5 * 
0.2 * 

56.8 
21.2 

30.1 
11.3 

0.5 * 
0.2 * 

15.3 . .. 
Emission Rate, I b h  3.8 4.3 9.0 5.7 

. OnS of more V d u m  were leu  ch.n h e  dclcflion limil. 8 . 1 .  - 5 Page 7 of I6 EIGWffi.XLS Il20193 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Sourn: Groundwood. Old Grinder FIN: 
sourcecode: CSGWOG Date: 6/23/92 EPN: CIN: 

Average -1 
::; p 

996'o I 

Run 1 Run 2 . Run3 

P-CYm- 
Concentration, ppmvd 0.5 * 0.5 * 0.6 
Emission Rate, I b k  0.2 * 0.2 * 0.2 

KnowlsasCarbon 

UnlraownSlL.3carbw 

Sum M18 as Csrbon. Ibhr 27.0 22.3 49.3 32.9 

Concentration, ppmvd 818.8 676.2 1493.0 

Concatration. ppmvd 0.0 0.0 0.0 0.0 
~~ 

UnImnwm Compouu& 46 of Total 0.0% 0.0% 0.0% 0.0% I 
Method U A  Data 

Total Eydmearbolls 
collcmtntion, ppmvd as C 499.5 420.5 575.2 498.4 8 
Emission Rate, l b k  as C 16.5 13.9 19.0 16.4 

COMMENTS : 

M18 data for run I on 6/22/92 wa.~ rejected bturuae not consistent 
with other GC injections. 

OIlO or mom values were leu than Ihs detection limit. 8.1.  - 6 
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Section 8.2 Quality Control Results 



QUALITY CONTROL DATA 
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The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source; The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpmt the 
emission data in light of the emission quality conuol. 

The VOC testing included reduced sulfur compounds by EF'A Method 16, total 
hydrocarbons by EPA Method ZSA, and speciated volatiie organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular fonn on the following pages. 

Total Hvdrocarbon (THC) bv M25A 

Calibration was performed using terrified propane concentrations (reported as methane) 
in nimgen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also puUed from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic ComDounds bv M18 

The calibration curve was verified by analyzing a chcck standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then M y  to the GC. Ihe ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

I : L l M A P . S E  
(L) wwc I 1  -r 1992 

8.2 - 1 

I' 
1 



SOURCE 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

THEOR 

.m.m ".".."." ........ "".." ...... " .-..-..-..--.- 

0.0 
91 .o 

244.0 
1506.0 

CORR COEFF 

CS-GWOG 

6/22/92 j 6123192 
i 

!E. .......................... %ERR ~ ..... ".PP.!..".."." : ..._." %ERR ......... """_. i 
! 

0.0 0.01 
90.0 -0.1 i 

245.0 0.1 I 
1505.0 -0.1 I 

i i 

i 
! 
i 1 
i 
/ 

0.9999 i 

i 

46.0 3.1 
95.0 0.3 

184.0 4.0 
151 5.0 0.6 

0.9980 

2. PROPANE LINE RECOVERY 

DATE 6/22/92 i DATE 6/23/92 
........ ................................................... INST LINE ............................. %REC i ilNST ...................... " ................... LINE " ......... %REC " ................. 
BEFORE 246.0 236.0 95.9%/ 1495.0 1517.0 101.5% 
AFTER 237.0 250.0 105.5%; 1509.0 1464.0 97.0% 

3. LINE BLANK 

6/22/92 6/23/92 
.................................................................. ppm ....... i ................................ ppm .......--.... ................ 

4.0 i i 2.0 BEFORE 
AFTER 2.0 i 3.0 

6 . 2  - 2 
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toluene 28.71 27.7 96.4% 
ethyl benzene 24.9, 24.0 96.5% 
m-xylene 4 9 4  47.6 95.6% 
o-xylene 25.01 26.1 104.4% 

alpha-pinene 19.21 22.0 114.8% 
beta-pinene 19.21 18.6 96.4% 

cumene 21.91 22.2 101.3% I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

27.6 96.2% 
33.6 134.9% 
48.2 96.8% 
22.5 89.9% 
19.9 90.9% 
21.8 113.7% 
17.6 91.6% 

SOURCE CSGWOG 

%REC THEOR .. %REC ! .-"..." . .............................................. t.-" -- .....-...-.-. 
BEFORE 31.5/ 34.0 107.9%i*.*36.5 101.4% 

i 

AFTER 31.5: ' 27.1 86.0%i***32.7 90.8% 

6/23/92 j 
3. METHANOL LINE RECOVERY 

6/22/92 
" ..... %REC IGC LINE %REC - GC LINE " ......................................... : ........ " -...-- "". 

12.0 12.0 100.0% i . BEFORE 
AFTER 11.2 11.9 106.3%/ 11.6 11.2 96.6% 

4. LINE BLANK 

AFTER FMA2006 iFNA2010 

*Not performed 
* *  Line blank contaminated with pinenes from TORV 
'**THEOR ppm = 36 

8 .2  - 3 
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Section 8.3 Process Description and Operating Conditions 
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SECTION 9 

GROUNDWOOD, NEW GRINDER 

(CS-GWNG) 

Section 9.1 Emission Test Results - VOC 
Section 9.2 Quality Control Results 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SECTION 9 
GROUNDWOOD, NEW GRINDER 

(CS-CWNG) 

The Groundwood, New Grinder was tested on two different days for volatile organic 
compounds by MZJA and M18. 

Total Hvdrocarbona (M254 

Figures 9.1 and 9.2 pnsent the THC mnds for the teat periods on 6/23/92 and 6B4/92. 
7°C emissions for the two days were consistent, with fluctuations ranging from 500-1000 
ppm. 

M e  Omank Commards Ml,& 

Table 9.1 summatizes the results for the Method 18 target compounds, and Section 9.1 
is a tabulation of the data. 'IRS was not analyzed. The volumeaic flow was measured during 
sampling with a pitot tube. "be predominant species identified were the pinenes and the 
terpenes (98% of the target compounds). 

VOC Oualitv Control Reml$ 

The VOC quality control data arc tabulated in Section 9.2. An explanation of the data 
is included in the section. Quality Control results for other parameters arc included with the 
data summary in the section referenced. 

groeeu DcscriDtion and ODChatiep cond itioq 

personnel. 
Section 9.3 includes the process operating data as recorded and provided by mill 

L P  1.- 
CLI wtvc 21 1- 1993 9 - 1  
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TABLE 9.1 SUMMARY OF VOC RESULTS 

Mill: CHAMPION-SHELDON 
S ~ ~ n e C o d c :  CS-GWNO 

sourer: Orouodwood, New Grinder 
TestDahs: 6/23/92 6 W  

'IN: 3000 m: EPN: FE 
m - M A X -  MEAN - DL 

Vohmetrk Plow D.1. 

Hydrogen sulfide 0.1 
Methyl me- 0.1 
Dimethyl sulfide 0.2 
C h d i m l 8 d c  0.2 
Dimethyl dicolfidc 0.2 

Method 18 Data, I b k  
Memanol 0.4 
E m 1  0.1 
ACUoaC 0.2 
2-Ropmol 0.2 
2-Buaome 0.2 
ChlOrOfO!Ul ND ND ND 0.7 
Benzene ND ND ND 0.2 
BlCQlOdiCbJ- ND ND ND 0.9 
Toltnn ND ND ND 0.3 
Ethyl benocnc ND .ND ND 0.3 
m-. p X y h  ND ND ND 0.3 
*xylem 
cmnulc 
abhcpbDDc 
km-PImm 
3-camm 

K o o m  an c. lb/hr 
. IJnhlom m c lbb 
sum of caaparmds al c. lbmt 

NLhNot W 
DLPDetcctiaa I,&& 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Groundwood, New Grinder FIN: 3000 
Sourcecode. CSGWNG Date: 6/23/92 EPN: FE CIN: - 

~ 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Begimiq Time 1653 1753 

Stack Temperscure, 'F I22 I22 

Oxygen Concentration, 96 20.8 20.8 
Carbon Dioxide Concatration, 96 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 38.6 38.6 
Volumetric Flow Rate, ~10.3 DSCFM 30.7 30.7 

Moishua Content, R 11.9 11.9 

Process Omratinn Conditions 
ProductiOn  ate. i ~ ~ m t  12.2 12.2 12.2 

Method 16 Data 
Hydrogm sullide 

Concentration. ppmvd 
Emission Rate, Ibmt 

Concentration. ppmvd 
Emission Rate. Ibmt 

Concentmtion, ppmvd 
Emission Rate. lbmt 

Concentration, ppmvd 
Emission Rate, Ibmt 

Concentration, ppmvd 
Emission Rate, l b k  

Methyl mercaptan 

Dimethyl sulfide 

carbonwde 

Dimethyl disulfide 

Method 18 Data 
Methaaol 

Concentration, ppmvd 
Emission Rate. Ibmt 

Concatration. ppmvd 
Emission Rate. lbmt 

Concentration, ppmvd 2.2 1.6 1.9 

Methyl rnercaptm 

Ethanol 

Emission Rate, lbmt 0.5 . 0.4 0.4 
AeetoDc 

Concmtration, ppmvd 0.6 * 0.6 * 0.6 
Emission Rate. Ibmt 0.2 * 0.2 * 0.2 

Z-ROpanol 
Concentration. ppmvd 0.7 0.6 0.6 
Emission Rate, Ibmt 0.2 0.2 0.2 

L 

2.9 
0.5 

2.3 
0.3 

2.6 
0.4 



EMISSION TEST RESULTS - VOC 

’? 1 Mill: CHAMPION - SHELDON Source: Groundwood, New Grinder FIN: 
~umecoda: CSGWNG Dak: 6/23/92 EPN: FE CIN: 

I 
Run 1 Run 2 Run 3 Average 

Ljimethyl sulfide 
Concentration, ppmvd 

. Emission Rate, I b h  
2-Butamn 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concatration, ppmvd 
Emission Rate, I b h  

Bromodiehloromethaae 
Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, l b h  

Concatration. ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate, I b k  

Conceatration, ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Chlomfonn - 
Dimethyl dkllmde 

Tolurnc 

Ethyl benzene 

m-, p-Xylene 

*Xylene 

ClnaelU2 

alpha-PhW 

beta-KnaW 

J-cprrnc 

Terpwe~ (Umwdficd) 

0.6 * 
0.2 * 

1.1 * 
0.6 * 

0.6 * 
0.2 * 

1.1 * 
0.9 * 

0.6 * 
0.3 * 

0.6 * 
0.3 * 

0.6 * 
0.3 * 

0.6 * 
0.3 * 

0.8 
0.5 

116.2 
75.8 

67.5 
44.0 

0.6 * 
0.4 * 

0.6 * 
0.2 * 

1.1 
0.6 * 

0.6 * 
0.2 * 

1.1 
0.9 * 

0.6 
0.3 * 

0.6 * 
0.3 * 

0.6 * 
0.3 * 

0.6 * 
0.3 * 

1 .o 
0.6 

102.3 
66.7 

63. I 
41.2 

0. E 
0.5 

0.6 * 

o‘2 * I 
OA * I 
o.2 1.1 * 1 
0’9 * 1 
0.6 * I 
0.6 * I 
0.6 * I 
0.6 * 1 
0.9 I 

109.3 I 

1.1 

0.6 * 

0.3 * 

0.3 * 

0.3 * 

0.3 * 

0.5 

71.2 

65.3 I 
42.6 

0.5 1 
0.4 

Concatration, ppmvd 38. I 26.9 32.5 1 
24.9 17.5 21.2 

I Pap 3 O f  16 EIOWG.XLS 1120193 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON source: Groundwood. New Grinder FIN: 3000 
SoumCode: CSGWNG Date: 6/23/92 EPN: FE CIN: 

~~~ 

Run I Run 2 . Run3 Average 

pc.m- 
Concentretion, ppmvd 
Emission Rata, I b k  

Concentretion, ppmvd 

Concentretion. ppmvd 

KnoWmasCnrbaa 

U n h r o ~ s c l c p r b o n  

0.6 * 0.6 
0.4 * 0.4 

2160.7 1874.3 

0.7 0.6 * 

0.4 
0.3 

2017.5 

0.6 
Sum M1.9 as Carb& Ibhr 124.4 107.9 116. I 
Unknown CompomQ 96 of Total 0.0% 0.0% 0.0% 

Method 2SA Data 
Total Eydroearbons 

Cmmbatim. ppmvd OS C 811.6 900.1 855.8 
Emission W, I b k  OS C 46.7 51.8 49.2 



EMISSION TEST RESULTS - VOC I 

d 

'7 I 

i 

Mdl: CHAMPION - SHELDON Source: Groundwd. New Gnn&r FIN. 
sourcecods: CSG"G Date: 6/24/92 EPN: FE CIN: 

Run I Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Begimiq Time 
Flow Data 

959 I059 1159 

Stack Temperature, "F 117 117 
Mol- Conteat, % 10.7 10.7 
Oxygm Conwitration. % 20.8 20.8 
Carbon Diouds Concentration, % 0.0 0.0 
Volumtnc Flow he. x10-3 ACFM 39.8 39.8 
Volumetnc Flow Rots, x10-3 DSCFM 32.3 32.3 1 

process Operating Conditions 
production Rots, b-rh 12.4 12.4 12.4 12.4 

Method 16 Data 
Hydrogen sullide 

I 
I 
I! 
'I 
1, 

Concentration. ppmvd 4.5 1 
I 

A:; : 1 

Concentration, ppmvd 
Emission Rate, I b h  

Conwitration. ppmvd 
Emission Rote, I b h  

Concentration. ppmvd 
Emission Rnte. I b h  

Concmtration, ppmvd 
Emission Rate. I b h  

Concmtration. ppmvd 
Emission Rate, I b h  

Methyl mmnptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Emission Rate, l b h  0.7 

Concmtration, ppmvd 
Emission Rats, I b h  

Conwitration, ppmvd 1.9 1.2 1.8 
Emission he, I b h  0.4 0.3 0.4 

Methyl memaptam 

0.4 4 
Ethaaol 

Aeetoae 
Conwitration, ppmvd 1.1 * 1.1  * 1.1 * 

Concentration. ppmvd 1.1 * 1 . 1  * 1.1 

Emission Rate, I b h  0.3 * 0.3 0.3 * 
Zhppnol 

Emission he. I b h  0.3 * 0.3 * 0.3 * 

4.5 * 
0.7 * 

4.5 * 
0.7 * 

4.5 
0.7 

9.1. - 4 ' om of mom v.lw wem Icr h the dcnction Limit. I -6of 16 EIOWN0.XLS 1/20/q1 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Groundwood, New Grinder FIN: 3000 
Sotuwcods: CSOWNG D&: 6124192 EPN: FE CIN: 

Run 1 Run 2 Run 3 Average 

Dimethyl ~ l d e  
Concentration, ppmvd 
Emission Rots. lbhr 

Concatration, ppmvd 
Emission Rote, lbhr 

Concmtration. ppmvd 
Emission Rote, Ibhr 

Cmmtratim, ppmvd 
Emission Rote. Ibhr 

Bromodieblommethanc 
ConmtRtion. ppmvd 
Emission Rate, I b h  

Concmtration, ppmvd 
Emission Rote, Ibhr 

Concentration, ppmvd 
Emission Rote, lbhr 

Concentration, ppmvd 
Emission Rote. lbhr 

Concentration. ppmvd 
Emission Rots, Ibhr 

Concentration. ppmvd 
Emission Rots, Ibhr 

Concentration. ppmvd 
Emission Rote. Ibhr 

Concentration. ppmvd 
Emission Rote, lbmt 

Concmtrption. ppmvd 
Emission Rots, I b h  

Concentration, ppmvd 
Emission Rote, Ibhr 

Concentration. DDmVd 

~ - B I I ~ O I I O ~ I ~  

Cblorororm 

Beaaeae 

Dimethyl disumde 

Toluene 

Ethyl beanne 

m-, p X y l e n  

0-Xylene 

Cllmene 

alpha-PiWlIC 

beta-pinaw 

3-c- 

Terpenes (Umpecihfl 

1.1 * 
0.4 

2.2 * 
1.3 

1.1 * 
0.4 * 

2.2 * 
1.8 * 

1.1 * 
0.5 * 

' 1 . 1  * 
0.6 * 

1.1 * 
0.6 * 

1.1 * 
0.6 * 

1.1 * 
0.7 * 

107.7 
73.7 

48.8 
33.4 

1.1 * 
0.8 * 

13.7 

1.1 * 
0.4 * 

2.2 
1.3 * 

1.1 * 
0.4 * 

2.2 * 
1.8 * 

1.1 
0.5 * 

1.1 * 
0.6 * 

1.1 * 
0.6 * 

1.1 * 
0.6 * 

1.5 
0.9 

95.4 
65.3 

58.5 
40.0 

1.1 
0.8 * 

12.5 

1.1 * 
0.4 * 

2.2 * 
1.3 

1.1 * 
0.4 * 

2.2 * 
1.8 * 

1.1 * 
0.5 * 

1.1 * 
0.6 * 

1.1 * 
0.6 * 

1.1 * 
0.6 

1.2 
0.7 

149.5 
102.3 

78.6 
53.8 

2.7 
1.8 

25.9 

1.1 
0.4 * 

2.2 * 
1.3 * 

1.1 * 
0.4 * 

2.2 
1.8 * 

1.1 * 
0.5 * 

1.1 * 
0.6 * 

1 .1  
0.6 * 

1.1 * 
0.6 * 

1 .1  
0.7 

117.5 
80.4 

62.0 
42.4 

1.3 
0.9 

17.4 . .. 
Emission Rote, Ibhr 9.3 8.6 17.7 11.9 

Pap 7 of 16 EIQWNCXLS 1/20193 Om a mom vduu YC(O *u Uun h e  dctcction limit. 9 .1 .  - 5 



- 
EMISSION TEST RESULTS - VOC I 

3@? (1, 
I 

o.8 * I. 
1 

Mill: CHAMPION - SHELDON Soum: Groundwood, New Grinder FIN: 
Sourcscods. CSGWNG Date: 6/24/92 EPN: FE CIN: 

1 

Run I Run 2 ' R u n 3  Avenge 

I 
PCYm== 

c~nccotrption. ppmvd 1.1 * 1 . 1  * 1.1 1 .1  * 
Emission Rate, Ibhr 0.8 0.8 * 0.8 * 

892.9 871.2 1372.2 1045.5 
Knowmas Carbon 

Concentration, ppmvd 
UdIDLlWlBaSC&DOll 

Concentration, ppmvd 1.1 0.0 0.0 0.4 
Sum M18 as Carbon, lbltu 54.0 52.6 82.8 63. I 

O.O% 

~dcnowu Compoumk 96 of Totad 0.1% 0.0% 0.0% 

Method 25A Data 
Total Hyctroesrbom 

53. I 
Conceatration, ppmvd w C 873.5 809.6 955.2 
Emission Rate. lbhr as C 52.7 48.9 57.7 

1 

'I 
I 

olr a nu8 v d u u  w m  leu I&O tbo delrctioa l i t .  9.1. - 6 



Section 9.2 Quality Control Results 



QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before. 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each rype of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrocarbon (THC) bv M25A 

Calibration was performed using cenified propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. ?he cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen ftom a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic Comoounds bv M18 

The calibration curvp was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by i n d u c i n g  methanol in air from a Tcdlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
cenified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

(LI wwc I 1  1991 9.2 - I 
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SOURCE CS-GWNG 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1 .  CALIBRATION 

THEOR 6/23/92 
.ee m %ERR ........... I" -..-..... ..... .._I.. jeem """- 

i 
1 

0.0 
91 .o 

244.0 
1506.0 

i 46.0 3.1 i 
i 95.0 0.2 
j 184.0 4.c 
i i 1515.0 O.€ 

CORR COEFF i 0.9980 

- 
6/24/92 

%ERR PPm "I"_." 

5.0 0.3 
89.0 -0.1 

239.0 -0.3 
1506.0 0.0 

0.9999 

2. PROPANE LINE RECOVERY 

DATE 6/23/92 j DATE 6/24/92 
.......................... INST LINE %REC !INST LINE .- %REC 
BEFORE 1495.0 1517.0 101.5%t""".1510.0 1500.0 99.3% 

............................ ...... .......................... .......................... ................. 

AFTER 1510.0 1500.0 99.3%1 1509.0 1429.0 94.7% 

3. LINE BLANK 
6/23/92 6/24/92 

i m ! ......- "............-..-.."I ......-.. " .... P.P .._.._.I_.. "."".."-.".y" ..-...- "..I" .... P P r n - .  " 
BEFORE 2.0 i 17.0 

13.0 i AFTER 17.0 

9.2 - 2 

t 
(1 
1 
I 
I 
I 
I 
I! 
1 
I 

I 
I 
I 
I 
1 
I 
11 
I 



SOURCE CS-GWNG 

acetone 41 .61 37.1 89.2% 
isopropanol 39.91 38.4 96.2% 

43.9 84.4% 
36.7 80.2% 
40.4 101.3% 

%REC i THEOR %REC i ....... " ....... ................................................................ I-" .................-. " .... I *""-"."." ..--.- 
BEFORE 36.0; 32.7 90.8%: 37.3 103.6% 
AFTER 36.01 37.3 103.6%! 35.9 99.7% 

6/24/92 ! 
3. METHANOL LINE RECOVERY 

6/23/92 1 

__." %REC JGC LINE %REC LINE 
*.--".-"1--"- - ................ ..................... GC 

BEFORE 11.6 11.2 96.6%; 11.1 11.4 102.7% 
AFTER 11.1 11.4 102.7%! 12.1 11.3 93.4% 

AFTER FOA2003 1. 

.- 

Not performed 

9.2 - 3 
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SECTION 10 

GROUNDWOOD, COARSE SCREEN VENT 

(CS-GWCSV) 

Section 10.1 Emission Test Results - VOC 

Section 10.2 Quality Control Results 



SECTION 10 
GROUNDWOOD, COARSE SCREEN VENT 

(CS.CWCSv) 

The Groundwood, Course Screen Vent was tested on two different days for volatile 
organic compounds by M18 and MUA. 

Total Hvdraeprbom (W& 

Figures 10.1 and 10.2 present the THC trends for the test periods on 6/22/92 and 
6/23/92. THC readings for the two days were comparable ranging from 40-100 ppm. 

Volatile Ormmc * CornDonads (MIU 

Table 10.1 s t u n m a k e s  the results for the Method 18 target compounds, and 
Section 10.1 is a tabulation of the data. TRS was not analyzed. The volumetric flow was 
measured during sampling with a pitot tube. The pinenes and the teqenes constituted 100% 
of the volatile organic emissions. 

voc Ouplitr Coatrd Ruulta 

The VOC quality control data are tabulated in Section 10.6. An explanation of the data 
included with the is included in the section. Quality control results for other parameters 

data summary in the d o n  referenced. 

Process D ~ c r i b H w  and Owrptian Co ditiom 

personnel. 
Section 10.3 includes the process operating data as recorded and provided by mill 
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TABLE 10.1 SUMMARY OF VOC RESULTS 

Milk CHAMPION-SHELDON 
sourac&: csowcsv 

Mabod 16 hta, I b k  
Hydro- sulfide 0. I 

wrcaprn 0.1 
Dimethyl solfldc 0.1 
CubOndimlBde 0.1 
Dimeby1 dbnlfidc 0.1 

Mechrwl ND ND ND 0.2 
l3huiol ND ND ND 0.1 

Ac*ooc ND ND ND 0.1 

2-Propd ND ND ND 0. I 
2-B~taoone ND ND ND 0.1 

cblorofonn ND ND ND 0.3 
BcMnc ND ND ND 0.1 

BXOIllCdi&bWl&UH ND ND ND 0.4 
Tohrne ND ND ND 0. I 
E&yl bename ND Nb ND 0.1 

m-. P X Y ~  ND ND ND 0.1 

c-xykac ND ND ND 0.1 

clrmeos ND ND ND 0.2 *- 
betm-oeas 
3- 

Method 18 Data, I b k  

unlmawns n c 0lhr ND ND ND 0.1 .~ -. ~~ 

Sum of Compamds n C, 0b 4A 3.6 0. I 
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Section 10.1 Emission Test Results - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Groundwood. Coprse Screen Vent FIN: 
sourcscode: CSGWCSV Date: 6/22/92 EPN: CIN: 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Bqinniq Time 1134 1234 1334 

Flow Data 
Stack Tempenturn, "F 
Moisture Conteat, !% 
Oxygm Concentration, !% 
Carbon Dioxide Concentration. !% 
Volurmric Flow Rate. x10-3 ACFM 

91 91 
4.9 4.9 

20.8 20.8 
0.0 0.0 

18.2 ' 18.2 
Volurmric Flow Rote, x10-3 DSCFM 16.4 16.4 

Process owratinn conditiom 
ProductiA  ate, ;b~ /hr  

Hydmgeo sultide 
Method 16 Data 

Concentration. ppmvd 
Emission Rote, l b k  

Concentration, ppmvd 
Emission Rote, I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rata, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Methyl mercaptan 

Dimethyl sulfide 

carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
MethPwl 

Concentration. ppmvd 
Emission Rote, l b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rote, I b k  

Methyl mercaptan 

Ethmol 

AeetolBt 

Z-Ropaaol 

12.3 12.3 12.3 12.3 

2.1 * 
0.2 * 

2.1 * 
0.2 * 

2.1 * 
0.2 * 

2.1 * 
0.2 * 

0.5 * 0.5 * 0.5 * 0.5 * 
0.1 0.1 0.1 * 0.1 * 

0.5 * 0.5 * 0.5 * 0.5 * 
0.1 * 0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 0.5 * 0.5 0.5 * 0.5 * 
Emission Rate, I b k  0.1 * 0.1 * 0.1 * 0.1 

L 

Om of mow vducs worn IC" tbm tbc detection limit. 10.1. - 1 hge 2 of 16 E1GWCSV.XI.S 11?O:U3 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Groundwood. Coarse Screen V a t  FIN: - 

Date: 6/22/92 EPN: - CIN: source code: CS3WCS" 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concmtration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, I b k  

Concmtration, ppmvd 
Emission Rate, l b k  

Bmndiehlo~omeuwC 
Concentration, ppmvd 
Emission Rate, I b k  

Concatration. ppmvd 
Emission Rote. I b h  

Conceatration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rote, I b k  

Concentration, ppmvd 
Emission Rete, I b k  

Concentration, ppmvd 
Emission Rote, I b k  

Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rote, I b h  

Concentration. ppmvd 
Emission Rota, I b k  

Concentration, ppmvd 
Emission Rete, l b h  

Z-Butanone 

cblomfom - 
Dimethyl disullide 

Toluene 

Ethyl bmzme 

m-, pXyleae 

0-Xylene 

CUmCae 

a l p h S - K m  

beta-Pinmt 

3-caRnr 

Torpenes (Umpedfied) 

0.5 
0.1 

1.1 
0.3 

0.5 
0.1 * 

1 .1  * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 
4.6 
I .6 

2.7 
1 .o 

0.5 * 
0.2 * 

Concatration. ppmvd 2.2 ~ 

Emission Rote. I b k  0.8 0.7 I .o 0.8 

0.5 
0.1 * 

1.1 * 
0.3 * 

0.5 * 
0.1 * 

1.1 * 
0.4 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.2 * 
4.0 
1.4 

2.0 
0.7 

0.5 * 
0.2 * 

2.0 

0.5 * 
0.1 * 

1.1 * 
0.3 * 

0.5 * 
0.1 * 

1.1 
0.4 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 
0.2 * 

5.5 
I .9 

3.4 
1.2 

0.5 * 
0.2 * 

2.7 

0.5 
0.1 * 

1.1  * 
0.3 * 

0.5 
0.1 * 

1.1  * 
0.4 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

4.1 
1.6 

2.1 
0.9 

0.5 * 
0.2 * 

2.3 

10.1. - 2 - om UI more VailJM welo I O U  IhM mo .iclcclioll l i t .  Page 3 of I6 E1GWCSV.XL.S 1120193 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION -SHELDON Source: Groundwood. Coarse Scmm Vent FIN: 
sourcecode: CSGWCSV Dab: 6/22/92 EPN: CIN: 

Run I Run 2 Run 3 Average 

P-cgm- 
Concatrotion, ppmvd 
Emission Rate. lbhr 

Knownsss Carbon 
Concatretion. ppmvd 

UlhOWlk3aScarboa 
Concmtration. ppmvd 

Sum MlS as Carbon, I b k  

0.5 0.5 * 0.5 * 0.4 
0.2 0.2 * 0.2 0. I 

97.8 77.7 112.6 96.0 

0.5 0.0 0.5 * 0.4 
3.0 2.4 3.5 3.0 

Unknown Crmpotmds 8 of Total 0.5 % 0.0% 0.5% 0.3% 

Total Hympcslaonr 
Method 25A Data 

Concu~tration, ppmvd ~9 C 65.2 53.6 68.3 62.4 
Emission Rate, I b k  = C 2.0 1.6 2. I 1.9 

r 



EMISSION TEST RESULTS - VOC I 
I 

Mill: CHAMPION - SHELDON Sourcc: Groundwood. Coarse Screen Vent FIN: 
So-CoQ: CSGWCSV Date: 6/23/92 EPN: CIN: 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginnim Time 1205 I305 1405 
Flow Data 

Stack Temperature. 'F 
Moisture. Content. 96 
Oxygm Concentration, 96 
cprbon Dioxide Concmtmtion, 96 
Volumsbic Flow Rate. x10'3 ACFM 
VolumCtric Flow Rata, x W 3  DSCFM 

Production Rate, A D T k  

Hydrogen sulfide 

Proces Operating Conditions 

Metbod 16 Data 

ConmtraIion, ppmvd 
Emission Rata. I b k  

Concentfation, ppmvd 
Emission Rate. I b k  

Conmtntion, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concantration, ppmvd 
Emission Rate, l b k  

Methyl mercaptan 

Dimethyl M l d e  

Carbon dirullide 

Dimetbgl disullide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, l b b  

Conmtration, ppmvd 
Emission Rate. l b k  

Concentration. ppmvd 
Emission Rate, l b k  

Concentmtion, ppmvd 
Emission Rate. l b k  

Methyl mercaptan 

Ethand 

Aeetolle 

2-Roppnol 

91 
4.2 

20.8 
0.0 

18.6 
16.9 

9.6 

2.1 
0.2 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

9.6 

2.1 * 
0.2 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

I 91 
4.2 

0.0 
18.6 

1 
9.6 9.6 

I 
I 
I 
I 
I 
I 

I 
0.5 * 0.5 * 
0.1 * 0.1 * I 
0.5 * 0.5 * 
0.1 * 0.1 I 

Concentration. wmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate, ib/hr 0.1 * 0.1 * 0.1 * 

I 
10.1. - 4 on0 mums v W  were leu Ih.nth docs(ion limit. I Page 6 of 16 EI0WCSV.XL.S 112OiQJ 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHEDON Source: Groundwood. Cause Sgreea~ V a t  FIN: 
Soutcecode: CSGWCSV DatC 6/23/92 EPN: CtN: 

Run 1 Run 2 Run 3 Average 

DLaethyl sulfide 
Concentration, ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate. I b k  

Cooceacrpb'on. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate. Iblhr 

Bromodiehlommc(hsne 
&nceutrntion, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concsotration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate. lblla 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 

LButanone 

cblomfom 

Bmzene 

Dimethyl disulfide 

Tolueae 

Ethyl bmzme 

m-, pXyIene 

*Xylene 

CUIIIC!lE 

alpha-- 

beia-mem 

J-Carene 

Terpenes(U~W& 

0.5 * 
0.1 * 

1.0 
0.3 * 

0.5 * 
0.1 * 

1.0 * 
0.5 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 
0.5 * 
0.2 * 

7.2 
2.6 

4.6 
I .7 

0.5 * 
0.2 * 

2.1 

0.5 * 
0.1 * 

1.0 
0.3 * 

0.5 * 
0.1 * 

1.0 * 
0.5 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.2 * 

6.1 
2.4 

3.5 
1.3 

0.5 * 
0.2 * 

2.5 

0.5 * 
0.1 * 

1.0 * 
0.3 * 

0.5 
0.1 

1.0 * 
0.5 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.2 * 

7.5 
2.7 

4.2 
1.5 

0.5 * 
0.2 * 

3.0 

0.5 
0.1 * 

1.0 * 
0.3 * 

0.5 * 
0.1 

1.0 * 
0.5 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.2 * 

7 .  I 
2.6 

4. I 
1.5 

0.5 * 
0.2 

2.5 
0.9 

. 

Emission Rate, lblhr 0.8 0.9 1.1 

lh OT mom nlua vera IOU b o  tbo d M h n  limit. 10.1. - 5 R p  7 of I6 EIGWCSV.XLS 1120,qI 



EMISSION TEST RESULTS - VOC I 
. -  I 
I 

o.2 * I 

0'4% I 

MIII: CHAMPION - SHELDON Sourcs: Groundwood. Coarse. S c v  Vent FIN: 
Sourcscods: CSGWCSV Dote 6123192 EPN: CIN: - 

Run 1 Run 2 Run 3 Average 

P-C)m- 
Concentrution, ppmvd 0,s * 0.5 0.5 0.5 * 
Ermssion Rnte, lblhr 0.2 * 0.2 * 0.2 * 

Concmtration, ppmvd 132.0 121.5 144.5 132.7 

Concmtration, ppmvd 0.5 0.5 0.5 0.5 I 
Know as Carbon 

Unkwwmmcprbon 

Sum MI8 m Carboa, l b k  4.2 3.9 4.6 4.2 
UnLaowD Crmpollnds % of Total 0.4% 0.4% 0.4% 

Method 25A Data 
Total Eydroenrbolg 

Conceotration. ppmvd as C 65.8 68.9 76.2 70 3 
Emission Rate. Iblhr as C 2. I 2.2 2.4 

*Om or ma0 vdumvcm *ndunb detection b i t .  10.1. - 6 
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Section 10.2 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC resulm. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A. and speciated volatile organic compounds by EF'A 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data BIC summarized in tabular form on the following pages. 

Total Hvdrmrbon ("3 bv MZSA 

Calibration was performed using certjiied propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concenuation of 
each standard. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line stud1 was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a niwogen blank. 

Volatile Ornanic Conmounds bv M l g  

The calibration c w (  was verified by analyzing a check standard containing a number of 
compounds. The percent rccovely was calculated based on the theOmical concentration. The 
retention times of the compounds weze verified from the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measmd concenuations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curvp was prepared from three standards generated from gravimetrically 
cenified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

I 



SOURCE 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

THEOR 

.M"! _-.---.lll_.._-. 

I 

0.0 
36.0 
91 .o 

244.0 

CORR COEFF 

.. 

2. PROPANE LINE RECOVERY 

CS-GWCSV 

6/22/92 j 6/23/92 
Em-.".."".."".". %ERR*! %ERR 

i 
i 

2.0 0.81 1 .o 0.4 
35.0 -0.41 36.0 0.0 
88.0 -1.3: 87.0 -1.7 

245.0 0.4; 245.0 0.4 
I 
i 
i 

0.9998 / 0.9997 
! 
i 
i 
! 
j 

DATE 6/22/92 I DATE 6/23/92 
%REC -- ......... "..""."........".---".I INST .- LINE -.--.-...-..I.. %REC +-..-. ~ N S T  -_-__ LINE 

BEFORE j 243.0 238.0 97.9% 

3. LINE BLANK 
6/22/92 6/23/92 

- ............. i .................................. P I ? . ! ! !  .I." +-.----PP.?! 
BEFORE i 3.0 ~~ 

3.0 1 AFTER 3.0 i 

Not performed - man lift needed to reach source 

10.2 - ' 2  
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SOURCE CSGWCSV 

QUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD . .  

ANALYTE THEOR 

ethanol 52.0; 
acetone 41.6; 

A 

6122I92;DATE 6123192 

38.6 74.2% 
89.3% 35.9 86.3% 

34.8 87.4% 
8.8 96.7% 

benzene 34.21 37.8 110.7% 37.7 110.5% 
bromodichloromethane 18.8f 18.3 97.3%1 17.6 93.6% 
dimethyl disulfide 33.91 31.1 91.7%1 30.0 88.4% 
toluene 28.71 28.1 98.0%1 28.0 97.6% 
ethyl benzene 24.91 25.2 26.1 104.9% 
m-xylene 49.83 50.6 'O1.O%/ 101.6% 51.2 102.8% 
o-xylene 25.01 27.4 109.6%/ 24.9 99.5% 

21.9: 22.0 100.3% cumene 

beta-pinene 19.2i 13.2 16.1 83.6% 
3-carene 19.3; 18.8 18.4 95.5% 

p-cymene 19.61 19.5 99.9%~ 19.4 99.1% 

2. PROPANE RESPONSE 

IDATE %REC ....."lsp-m-....."""-:.P.P.E-. 

isopropanol 39.93 
dimethyl sulfide 9.1 I 100.0% 

alpha-pinene 19.2; 18.9 98.8% 98'5%/ 20.9 109.3% 

THEOR 1 %REC 1 %REC "-.:-I 1. -I_--. 

BEFORE 31.51 31.1 98.7%/. 37. 105.3% 
AFTER 31.5/ 27.8 88.3%/. 33. 94.2% 

3. METHANOL LINE RECOVERY 
6/22/92 i 6/23/92 

%REC /GC LINE %REC " ...... " ...... " .... 1.1.11.--.-.1..1..1----- 
LINE 

17.0 16.7 98.2% 
GC .... I..." ........... " *. BEFORE 

AFTER 17.0 16.7 98.2%; 12.6 12.5 99.2% 

4. LINE BLANK 
[ _-_____-____ FILE REF--------- 1 

.."_.__I 

BEFORE FMB2005 jFNB2004 
AFTER FNB2004 3FNB2010 

THEOR ppm = 36 
* *  Not performed - man lift needed to reach source 

10.2 - 3 
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Seaion 10.3 Proce~s Description and Operathg Conditions 
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SECTION 11 

NCG VENT AT LIME KILN 

(CS-NCGLK) 

Section 11.1 Emission Test Results - VOC 

Section 11.2 Quality Control Results 

Section 11.3 Process Operating Data 
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SECTION 11 
NCC VENT AT LIME KILN 

(CS-NCCLK) 

The NCG Vent at the Lime Kiln was tested for voletile organic compounds by EPA 
Methods 16 and 18. Bag samples wen collected on 6/24/92 and 6/25/92. Analyses were 
performed by gM chtomatography using static dilution techniqUeS. 

Table 11.1 summarizes the results for the Method 16 and Mahod 18 target compounds, 
and Section 11.1 is a tabulation of the data The reduced sulfur compounds detected wen 
hydrogen sulfide. methyl mercaptan and dimethyl sulfide. Run 1 was terminand after elurion 
of methyl mrcaptan; consequently. no data was reponed for dimethyl sulfide, carbon disulfide 
and dimethyl disulfide. The volumetric flow was measund during sampling using a hot wire 
anemometer. The Method 18 compounds identified on both days wen  alpha- and beta-pinene 
plus unspecifii terpenes. Acetom and 0-xylene wen  detected on 6/25/92. 

VOC Opalitv Con trol R e d @  

The VOC quality control data are tabulated in Section 11.2. An explanation of the data 
is included in the section. Quality control results for other parameten are included with the 
data summary in the section nferrnctd. 

Proccss Dts CriDtioII and ODCratian cond itiom 

Section 11.3 includes the process operating data as recorded and provided by mill 
personnel. 
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Mill: CHAMPION-SHELDON 
SwrceCOde: CS-NCOLK 

Sounr: 
TutDaocs: 6/24192 6/25/92 

NCO Vent 81 Lime Kiln 

'IN: 7200 CPt m E74 
ME! MAX MEApl DL 

Vollunarlc Plow D.1. 

H y d r o p  && 
Mew1 me- 
Dimemy1 mL6& 
Carbolldiml6de 
Mmemyl dlml6dc ND ND ND 0.1 

Mahod 18 D I U  b/hr 
Memnwl 0.1 
Eman01 0.1 
Ac*Oae 0.1 
2-Pmpmol 0.1 
2-Butarnroc 0.1 
~ o m f a t m  0.1 
Be- 0. I 
Bromodichlommeihw 0. l 
Toluene 0.1 
Ethyl knane 0.1 
m-. p X y b  0.1 
PXykm 0.1 
cumtas 0.1 

0. I 
0. I 

alph.-piame 
be&- 
3-clrms 0.1 
T u p c l r s W ~ )  0.1 
PcymC= 0. I 

Method 16 PI- Method 18 Data 
Known 8a C, lblhr 
UllLnowrei€3CIblhr 

ND=NW Daeaed 

11 - 2 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source.: NCG Vent at Lime Kiln FIN: 7200 

CS-NCGLK Dale: 6/24/92 EPN: E74 CIN: 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning T i e  I800 1805 1810 
Flow Data 

Stack Temperphlre, “F I03 103 
Moisture Conkat. 46 3.6 3.6 
Oxygen Concentration, 46 20.8 20.8 
Carbon Dioxide Concentration. 46 0.0 0.0 
Volumetric Flow Rate. x10-3 ACFM 0.04 0.04 
Volumetric Flow Rate. x10’3 DSCFM 0.04 0.04 

Process Operating Conditions 
ProductiOn h te ,  G a r 5  

Method 16 Data 
Aydmgm sulfide 

Concentration, ppmvd 
Emission Rate. l b 5  

Concentration. ppmvd 
Emission Rate, l b 5  

Concentration, ppmvd 
Emission Rate. l b 5  

Concentration, ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rate. I b 5  

Melhyl macaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate. l b 5  

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. I b 5  

Concentration, ppmvd 

Methyl mercaptan 

Ethanol 

Z-ROpanol 

16.9 

36993.0 
7.2 

196333.0 
54.3 

6%22.0 
24.9 

12238.0 * 
5.4 

12238.0 * 
6.6 * 

113.1 
0.1 * 

25.9 * 
0.1 * 

110.0 
0.1 * 

25.9 

16.9 

40323.0 
7.9 

170340.0 
47.1 

61764.0 
22. I 

12238.0 * 
5.4 * 

12238.0 
6.6 * 

231.3 
0.1 * 

25.9 * 
0.1 * 

68.5 
0.1 * 

25.9 * 

16.9 

61275.0 
12.0 

207960.0 
57.5 

125430.0 
44.8 

12238.0 * 
5.4 * 

12238.0 * 
6.6 * 

103.7 * 
0.1 * 

25.9 * 
0.1 * 

79.9 
0.1 * 

25.9 * 

16.9 

46197.0 
9. I 

191544.3 
53.0 

85605.3 
30.6 

12238.0 * 
5.4 * 

12238.0 * 
6.6 * 

132.1 
0.1 * 

25.9 * 
0.1 = 

86. I 
0.1 

25.9 * 
Emission Rate, i b 5  0.1 0.1 * 0.1 0.1 * 

Om or mom vdues WCIC ICY than tho delection limit. 1 1 . 1  - 1 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: NCG Vent at Lime Kiln FIN: 7200 

CS-NCGLK Date: 6/24/92 EPN: E74 CIN: 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate. I b h  

Concatration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, I b h  

B m o d i c h l o m i ~  
Concentration, ppmvd 
Emission Rate, I b h  

Concatration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
E m i j j i ~ ~  Rata, 1 5 h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Terpenes (U~Wied) 
Concentration, ppmvd 

2-B~tanon 

chlororonn 

Benzaw 

Dimethyl disulfide 

Toluene 

Ethyl 

m-, p-Xylene 

0-Xylene 

CUmene 

alpha-Knen~ 

beia-Finene 

3-c- 

25.9 * 
0.1 

51.9 * 
0.1 * 

25.9 * 
0.1 

51.9 * 
0.1 * 

39.4 
0.1 * 

25.9 
0.1 9 

25.9 * 
0.1 * 

25.9 * 
0.1 * 

78.8 
0.1 * 

3431.5 
2.7 

1014.5 
0.8 

25.9 * 
0.1 * 

869.3 

25.9 * 
0.1 * 

51.9 * 
0.1 

25.9 * 
0.1 * 

51.9 * 
0.1 * 

25.9 * 
0.1 * 

25.9 * 
0.1 * 

25.9 * 
0.1 * 

25.9 * 
0.1 * 

40.5 
0.1 * 

2272.8 
1.8 

477.2 
0.4 

25.9 * 
0.1 * 

361.0 
0.3 

25.9 * 
0.1 * 

51.9 * 
0.1 

25.9 * 
0.1 * 

51.9 
0.1 * 

25.9 * 
0.1 * 

25.9 * 
0.1 * 

25.9 
0.1 * 

25.9 * 
0.1 

25.9 * 
0.1 

1140.0 
0.9 ' 

254. I 
0.2 

25.9 
0.1 * 

206.4 

25.9 ' 
0.1 * 

51.9 
0.1 * 

25.9 * 
0.1 

51.9 * 
0.1 * 

21.8 
0.1 * 

25.9 * 
0.1 * 

25.9 * 
0.1 * 

25.9 * 
0.1 * 

44.1 
0.1 * 

2281.5 
1.8 

582.0 
0.5 

25.9 * 
0.1 * 

478.9 
Emission Rate, I b h  0.7 0.2 0.4 

On of mom VdUC8 w e n  leu th.n tho detection limit. 11.1 - 2 Page 3 of 16 EINC0LK.XL.S l i ? V , q ?  
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: NCG Vent at Lime Kiln FIN: 7200 

CS-NCGLK Date: 6/24/92 EPN: E74 CIN: - 

- Run I Run 2 Run 3 Average 

PCYmf= 
Concentration. ppmvd 52.3 25.9 * 25.9 26.1 
Emission Rate, I b h  0.1 * 0.1 * 0.1 0.1 * 

K n o w  as Carbon 

UnknowmasCarbon 
Concentration, ppmvd 162939.8 84230.3 68207.5 105125.9 

Concentration. ppmvd 546.7 463.7 735.5 582.0 

Unknown CompounQ % of Total 0.3% 0.5% 1.1% 0.6% 

Total Aydroearborrs 

Sum Ml8 as Carbon. l b h  11.3 5.9 4.8 7.3 

Method 25A Data 

Conmtntion, ppmvd as C 
Emission Rate, l b h  BS C 

COMMENTS 

Velocity taken using a hot wire anemometer. 
Run 1 on 6/25/92 IW terminated after McSH eluted. DMS. CS2 
and DMDS arc not rsportCd. 
Run 2 on 6/2S/92 IW lost due to a leak in the sample bag. 
Dilution factor for TRS compounds (Day 1 4 4 4 7 5 .  Day 2=53900) 
Dilution factor for MI8 compounds (Day I =SO. Day 2=98) 



EMISSION TEST RESULTS - VOC I 
' I  

Mill: CHAMPION - SHELDON Source: NCG Vent at Lime K h  FIN: 7200 
CS-NCGLK Date: 6/25/92 EPN: E74 CIN: 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginniq Time 1400 1405 1410 
Flow Data 

Stack Temp~?rah~re, "F 
Moisture Content, % 
Oxygen Concentration. % 
Carbon Dioxide Concenbntion. 96 
VolumOtric Flow Rate, x1W3 ACFM 

103 
3.6 
20.8 
0.0 
0.04 

103 I 
3.6 

20'8 0.0 I 
,O.M 

Volumcbic Flow Rata. x1W3 DSCFM 0.04 
Process Operating Conditions 

Method 16 Data 
Production Rate. to& 18.6 18.6 18.6 

Hydrogen sulfide 1 
i 

48.2 b 
20'4 I 
11.8 * I 
14'6 * I 

Emission Rate, I b k  0.1 * 0.1 * o.l * 1, 
I 

Emission Rate. I b k  0.1 * 0.1 * 0.1 * I 
Emission Rate, l b k  0.1 * 0.2 0.1 1 

Concentration. ppmvd 61 123.0' 28854.0 44988.5 
Emission Rate. I b k  12.0 5.7 

Concentration. ppmvd 186220.0 162260.0' 174240.0 
Emission Rate, I b k  51.5 44.9 

Methyl mercaptan 

Dimethyl sulfide 
Concentration. ppmvd 57166.0 57166.0 
Emission Rate. I b k  20.4 

Concentration. ppmvd 26950.0 * 26950.0 * 
Carbon disulfide 

Emission Rate, I b k  11.8 * 

Concentration. pprii-id 26950.0 * 26950.0 * 
Emission Rate, I b k  14.6 * 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 203.3 * 203.3 203.3 * 

Methyl mercaptan 
Concentration, ppmvd 
Emission Rate. l b k  

Concentration. ppmvd 50.8 * 50.8 * 50.8 * 
Ethanol 

Aoeton 
Concentration. ppmvd 50.8 * 411.2 251.3 

2-mlpanol 
Concentration, ppmvd 159.8 129.7 144.7 
Emission Rate, l b h  0.1 * 0.1 * 

I 
11.1 - 4 

1 Rp 6 of 16 EINCGLK.XLF I!?'WJ 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Sourca: NCG V a t  at Lime Kiln FIN: 7200 

CS-NCGLK Dw: 6/25/92 EPN: E74 CIN: 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. l b k  

Bromodichlommethane 
Concentdon, ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rate, lbhr  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentmtion. ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate, lbhr  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, I b k  

Terpenes (Umpodfied) 
Concentration, ppmvd 

Z-Butanon 

Chlumfonn 

Bewme 

Dimetbyl disulfide 

Toluene 

Ehyl benzene 

m-, pXyleme 

0-Xylene 

CUmene 

d p h a - F i ~  

beta-Finme 

3-calme 

50.8 * 
0.1 * 

101.7 * 
0.1 * 

80.9 
0.1 * 

101.7 
0.i * 

50.8 * 
0.1 * 

53.9 
0.1 * 

50.8 * 
0.1 * 

646.3 
0.4 

53.9 
0.1 * 

5736.5 
4.5 

1579.9 
1.2 - 

50.8 * 
0.1 * 

1862.0 

50.8 * 
0.1 

101.7 * 
0.1 * 

50.8 * 
0.1 * 

101.7 * 
0.1 * 

53.9 
0.1 * 

50.8 * 
0.1 * 

50.8 * 
0.1 * 

535.3 
0.3 

138.0 
0.1 * 

7966.8 
6.2 

2309.1 
1.8 

50.8 * 
0.1 * 

1968.9 

50.8 * 
0.1 * 

101.7 * 
0.1 * 

53.2 
0.1 * 

101.7 * 
0.1 * 

39.7 
0.1 * 

39.7 
0.1 * 

50.8 * 
0.1 * 

590.8 
0.4 

96.0 
0.1 * 

6851.7 
5.4 

1944.5 
1.5 

50.8 * 
0.1 * 

1915.5 
Emission Rate, I b k  1.5 1.5 1.5 

Om or value. worn tcu Uun chc detection limit. 11.1 - 5 Page 7 of 16 EINCGLK.XLS I / ? V . q l  



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: NCG Vent at Lime Kiln 

CS-NCGLK Date: 6/25/92 EPN: E74 

t 
FIN: 7200 

- I  CIN: 
I 

Run I Run 2 Run 3 Average 

P 
o.l * .p 

I 
I 
E 

P - c Y m e  
Concentration. ppmvd 50.8 * 50.8 * 50.8 * 
Emission Rate. lblbr 0.1 * 0.1 * 

Know BE Carbon 
Concentration. ppmvd 311217.8 360863. I 336040.5 

UnknOWlSaScarboa 
Concentration. ppmvd 191 17.2 9333.0 14225.1 

Sum Ml8 tu Carbon, l b h  22.8 25.6 24.2 
Unknorm CmpounQ 46 of Total 5.8% 2.5% 4.2% 

Total Aydnnnrbom 
Method 25A Data 

Concentration, ppmvd as C 
Emssion Rate, I b h  as C 

COMMENTS 

Velocity Cakm using a hot w k  anemomS(Sr. 
Run 1 on 6/25/92 was terminated aRer McSH eluted. DMS. CS2 
and DMDS are not reported. 
Run 2 on 6/25/92 uaa loa due Lo a leak in the sample bag. 
Dilution factor for TRS compounda (Day 1 =24475. Day 2=53900) 
Dilution factor for M l 8  wmpounds (Day 1 =SO. Day 2=98) 

' Onc or m m  values y c m  ku than tho dclutinn limit. 1 1 . 1  - 6 Page 8 of 16 EINCGU(.XLS Ii?Q,ur 
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Seaion 11.2 Quality Control Results 

I 



SOURCE NCGLK . 

benzene 34.2 
bromodichloromethane 18.8 
dimethyl disulfide 33.9 

33.8 99.0%1 34.5 101.0% 
17.3 92.0% 16.7 89.1% 
32.9 97.2% 31.2 91.9% 

%REC %REC __-_..___.- M E O R  I ..-..-...-- I- 

BEFORE 36.01 37.3 103.6%/--25.8 82.8%' 

toluene 28.71 28.1 97.8% 
96.7% ethyl benzene 

AFTER 36.01 36.0 100.0%!* 

26.1 90.8% 
22.7 90.9% 

6/25/92 i 
3. METHANOL LINE RECOVERY 

GC LINE LINE %REC %REC 1GC 
I 6/24/92 
"-I""-.- --.-"..-....""".I. .1-- 

BEFORE NA. F A  
AFTER NA : NA 

4. LINE BLANK 
[_-___----FILE REF __-- .-- 1 .-... "_..-"- -- .......................... 

BEFORE NA I NA 
AFTER NA INA 

Not performed 
NA = Not applicable for bag samples 
NOTE: Bag samples were analyzed on both channels - 
Channel A QC summary is presented here. 

11.2 - 1 



SOURCE NCGLK 

QUALIN CONTROL SUMMARY 
METHOD 16 

1. CALIBRATION 

d 

ANALYTE LO MED HI CORR 

.---- " " -..-.... "..."--"-.~P.!!---ee""" m --.---- COEFF 

hydrogen sulfide 1.5 4.3 10.5 1.0000 
methyl mercaptan 1.4 4 .0  9.8 1.0000 
dimethyl sulfide 1.9 5.6 13.6 1.0000 
carbon disulfide 0.6 1.8 4.3 1.0000 
dimethyl disulfide 0.8 2.4 5.9 1.0000 

6/24/92 

6/25/92 
hydrogen sulfide 1.5 4.3 10.5 1.0000 
methyl mercaptan 1.4 4.0 9.8 1.0000 
dimethyl sulfide 1.9 5.6 13.6 1.0000 
carbon disulfide 0.6 1 .8 4.3 1.0000 
dimethyl disulfide 0.8 2.4 5.9 1.0000 

Calibration from 6/24/92 checked and used 

1 1 . 2  - 2 



Section 11.3 Process OpUatine 



m I T  PROCESS DES- 

CONTINUOUS DIGESTERS 

The mill uses a continuous digester to produce 450 ton/day of 
kraft pulp. A diffusion washer follows the digester. Information 
on process parameters is provided below. 

Wood species pulped : Southern pine 
Production rate : 450 tonsfday 
Active alkali : 6.0 lb/cu ft as Na2O 
Sulfidity : 27% 
Cooking temperature : 317OF 
Digester pressure : 150 psig 
Kappa no. of pulp : 19.8 
Chip feed rate : N / A  
Liquor feed rate : 300 gpm 

11.3 - 1 



\ 
I 

. 

SECTION 12 

TMP NO. 1 PREHEATER VENT 
(CS-TMPlPH) 
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SECTION 12 
TMP NO. 1 PREHEATER VENT 

(CS-TMPIPH) 

Two grab samples were collected in the morning and the afternoon on 
17 September 1992. One sample was analyzed from each timc period for volatile organic 
compounds using Method 18. 

The samples from the source were extremely wet, >95% steam. It was not possible to 
obtain volumetric flow measurements. The results am r e p o d  in Table 12.1 as pg/L water. 

Sample collection involved pulling a sample from the source through an impmger (in 
an ice bath) to condense most of the water. The remaining gas was pumped into a Tedler bag 
by a diaphragm pump. 

. 

The condensate (water plus organics) in the impinga was extracted with a known 
volume of hexane to remove the non-polar compounds. The hexam extract, the extracted 
condensate, and the gas in the Tedlar bag wen analyzed for VOC using the 
Method 18 GC-FID. The bag contained very little air from the some.  The mass of each 
compound in each fraction was calculated from the concentration and the volume. 'Ihe total 
mass was obtained from the sum of the thne fractions and the concentrations in the water 
condensed was calculated. 

Table 12.2 summarizes the operating conditions during the testing. Table 12.3 presents 
the results from the liquid and stock samples analyzed for turpentine. 
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TABLE 12.1 
SUMMARY OF VOC RESULTS 

Mill: CHAMPION-SHELDON 
SounXCode: CS-TMPIPH m ZOO0 EPN: E9A 

Sounc: TMP No. 1 PreheaDr VenC 
T a t  Dax: 9t17P2 at+- 

MEAN 

Stak Tem~ummc. *P 
Volmetdc plow Rum. x 1v A s m  

Rocas 0 p a m U . l  coedl&u 
RodlKIim me. mwlu 51.1 51.1 51.1 

CONCENIRAllON 
trdL -) 

Run 1 - Rm 2 - M U 0  Mdhod 18 Dah - 
Mcch.nol 21 29 28 

Ethnd 20 19 20 

Acetaw 3 3 3 

Dim*hyI sade <I <I I 

BCWM 4 3 4 

ethyl &laca <I <1 1 

C- 5 5 5 

B-plnaw 458 532 49s 

a-Pirms 592 125 659 

3c.rcm 5 6 6 

2 2 2 P c y m c ~  a 

k- W.W 
B) viwc os*Folcrn 12 - 2 
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TABLE 12.3 TURPENTINE ANALYSIS OF STOCK AND LIQUID SAMPLES 

stock Samples Solids Turpentine 
(%) (geVod ton) 

Thick stock to. HD W) 12:OOPM' 7.5 0.038 

1:30PM 9.0 0.043 

17:OOPM 7.2 0.03 1 

TMP Primary Refmr Stock 5:00PM 34.0 0.012 

Primary TMP Pulp 5:45PM 57.0 O.OOO9 

wood c h i p s  1200PM 50.5 0.57 

1:30PM 51.2 0.56 

17:00PM 12.5 0.46 

Liquid Samples Turpentine 
(%) 

TMP Ressate 1020AM 

1:25PM 

5:45PM 

TMP Sewer 1I:OoAM 

1:30PM 

5:45PM 

TMP chip Wash Water 1050AM 

1:30PM 

5:45PM 

0.004 
0.008 

<0.001 

0.001 

4 .001  

0.001 

0.003 

0.003 

0.001 

12 - 4 
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SECTION 13 

TMP NO. 2 PREHEATER VENT 

(CS-TMP2PH) 
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SECTION 13 
TMP NO. 2 PREHEATER VENT 

(CS-TMP2PH) 

Two grab samples were collected in the morning and the afternoon on 
17 September 1992. Onc sample wag analyzed from each time period for volatile organic 
compounds using Method 18. 

The samples from the source were extremely wet, >95% steam. It was not possible to 
obtain volumetric flow measurements. The results ate teponed in Table 13.1 as pg/L water. 

Sample collection involved pulling a sample from the source through an impinger (in 
an ice bath) to condense most of the water. 'zhe remaining gas was pumped into a Tedlar bag 
by a diaphragm Pump. 

The condensate (water plus organics) in the impimger was extracted with a known 
volume of hexane to mnove the non-polar compounds. The hexane e x t ~ ~ c t ,  the extracted 
condensate, and the gas in the Tdar bag were analyzed for VOC using the 
Method 18 GC-FID. No sigtuficant volum? of air was in the bag. The mass of each 
compound in each fraction was calculated from the concentration and the volume. The total 
mass was obtained from the sum of the thm fractions and the concentration in the water 
condensed was calculated. 

Table 13.2 summarizes the operating conditions during the testing. Table 12.3 presents 
the results from the liquid and stock samples analyzed for turpentine. 

I 13 - 1 
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TABLE 13.1 
SUMMARY OF VOC RESULTS 

some: TMP No. 2 Pnbeater Vent 
TmDatea: 9/17/92 
CIN: - 

MU: CHAMPION-SHELDON 
S o ~ c o d c :  cs-TMP2Fw 
FIN: 2000 EPN: E9B 

Mm MEAN 

Volumetric pkr hc. 

Slrk Tempmm.18. 'P 
v o l e  A m  M e .  x 1v Asm 

Roductioa u. tonl/lu. 51.1 s1.1 s1.1 
Rocar opsmUm# Cmdl(ku 

CONCBNIRA'IION 
CP~A -8) 

HaLod 10 Data u m !&?a 
Meahno1 29 33 31 

Ech.nd 22 21 22 

Acetone 4 4 4 

Dimsmyl sulfidm <I <1 1 

Bulmle 3 3 3 

(hmsm 6 S 6 

l4im 902 703 803 

B-pimne 679 490 S8S 

3cuclK 7 6 7 

2 2 2 pcyrww - 

13 - 2 
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SECTION 14 

TMP CYLCONE VENT 
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SECTION 14 
TMP CYCLONE VENT 

(CS-TMPCV) 

Two grab samples were collected 'k the morning and the afternoon on 
17 September 1992. Om sample was analyzed from each time period for volatile organic 
compounds using Method 18. 

The samples from the source were extremely wet, >95% steam. It was not possible to 
obtain volumetric flow measurunmts. The results B I ~  reported in Table 14.1 as p a  water. 

Sample collection involved pulling a sample from the source through an hpinger (in 
an ice bath) to condense most of the water. The remaining gas was pumped into a Tedlar bag 
by a diaphragm pump. 

The condensate (water plus organics) in the impinger was extracted with a known 
volume of hexane to remove the non-polar compounds. The hexane extract, the extracted 
condensate, and the gas in the Tedlar bag were analyzed for VOC using the. 
Method 18 GC-FID. Little gas was collected in the bag durkrg the sampling. The mass of 
each compound in each -on was calculated from the concentration and the volume. The 
total mass was obtained from the sum of the three fractions and the concentration in the water 
condensed was calculated. 

Table 14.2 summarizes the process operating conditions during the testing. Table 12.3 
presents the results from the liquid and stock samples analyzed for hlrpentine. 

1 4 -  1 
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TABLE 14.1 
SUMMARY OF VOC RESULTS 

Mill: CHAMPION-SHELDON s-: TMPCyclonevea 
Teat Dam: 9Ili192 
CIN: F'C2006A 

6 

3 

<1 

c1 

3 

19 

6 

3 

C l  

C l  

3 

8 

6 

3 

1 

1 

3 

14 
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SECTION 15 

TMP DEEP WASH WATER DRAIN TANK 

(CS-TMPDC W) 
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SECTION 15 
TMP DEEP WASH WATER DRAJN TANK 

(CS-TMPDCW) 

Two grab samples were collected on 17 September 1992 and dyzed for volatile 
organic compounds using Method 18. Table 15.1 summarks the results which ere repfied 
as l b h .  

An induced flow device was used to generate a known volumetric flow of air acmss 
the tank vent because the tank had no measurable flow. Samples we= collected in Tedlar bags 
for analysis. The concentration of each compound in the gm stream and volumetric flow of 
the induced stream were used to calculate the mass emission rate. 

Table 15.2 summarkcs the process operating conditions during the testing. Table 12.3 
presents the results from the liquid and stock samples analyzed for nupentine. 

15 - 1 
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TABLE 15.1 
SUMMARY OF VOC RESULTS 

Mill: C"ION-SHELDON 
SouroeCOdc: CS-TMPDCW 
FIN: 2000 EPN E9c 

Source: TMPDee WashWaccrDrakTaoL 
Test Dates: 9/17/& 
m- 

MIN MEAN 
Vohm&c Flow D.1. 

S t r k  Tunpcnmra. 'P 
Volmtrk Row h. x 10' ASCPM 

Rorrr Opa* cmdtuou 
Roductim b, loarlhr. 51.1 51.1 51.1 

W S  RAm 
(m) 

Run 1 &s - hi- Method 18 Dmtm - 
Muhnol  0.02 0.02 0.02 

Erhd 4.01 0.01 0.01 

Acetone 4.01 4.01 0.01 

Diwlhyl sulfid. 4.01 8.01 0.01 

&nzsne 4.01 4.01 0.01 

ethyl Bwtmm 4.01 ND 0.01 

Cumene 0.02 ND 0.01 

.-Pinew 2.99 1.73 2.36 

B-Pincnc 2.09 0.97 1.53 

3-cuoao 0.04 4.01 0.02 

pcym- 0.01 ~ . O L  0.01 - 



I 
I 
I 
I 
I 
I 

I 
I' 
I 
I 
I 
I 
I 
I' 
I 

x 
4 

Y 
2 t- 

= :u- c u- 

993 
*IO muu 

"4 

000 

-0- 
I U U  

-4  

. . .  

??? 
m w w  
-nu 

- 0 0  

o w w  
.I*- 

. . .  
??? 
m o w  
"I11 

IIU . .  
-a 
I- 

15 - 3 



I 
I 
I 
I 
I 
I 
I 
I 
I’ 
I 
I 
I 
I 
I 
I’ 
I 
I’ 
1 

I 

* 
I 

SECTION 16 

CHLORINE SCRUBBER VENT 

(CS-BPCSV) 

Section 16.1 Emission Test Results - VOC 

Section 16.2 Emission Test Results - Miscellaneous 

Section 16.3 Quality Control Results 

Section 16.4 Process Operating Data 

U c 
Y 
c 



I 
I 
I 
I 
D 
I 
I 
I 
I 
E 
I 
1 
I 
I 
I 
I 
I 
1 
I 

SECTION 16 
CHLORME SCRUBBER VENT 

(CS-BPCSV) 

The Chlorine Scrubber Vent was tested on two different days for volatile organic 
compounds by M18 and MZJA, and for chloroform (adsorption tube) and hydrogen chloride. 

Total Hvdrocarbons (M2SA) 

Figures 16.1 and 16.2 present the THC trends for the test periods on 6/2192 and 6/3/92. 
THC emissions were higher on 6/2/92 than on the following day, 6/3/92. This drop in 
emission reflected a decrease in production, from 20 to 16.7 ADT pulph.  

Volatile Ornanic Communds (M 181 

Table 16.1 summarizes the results for the Method 18 target compounds, and 
Section 16.1 is a tabulation of the data TRS was nor analyzed. m e  volumetric flow was 
measured during sampling with a pitot tube. Only traces of chloroform and methanol were 
detected by M18. 

Table 16.2 summarizes the results of testing for aldehydes, hydrogen chloride, 
chloroform, and sulfuric acid mists. Section 16.2 tabulates the results for each compound. 
Chloroform, at 0.15 ppm, comlates well with the M18 results. Hydrogen chloride was prcseiit 
at low levels, 0.2 lb/hr. 

VOC Oualitv Control Results 

The VOC quality control data BIT tabulated in Section 16.3. An explanation of the data 
is included in the section. Quality control results for other parameters BIT included with the 
data summary m IIIC section referenced. 

Process Descri~tka and owra tinn Conditions 

Section 16.4 includes the process operating data as recorded and provided by mill 
personnel. 

I.2.WI 
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TABLE 16.1 SUMMARY OF VOC RESULTS 

MU: CHAMPION-SHELDON 
soura code: a-BPCSV 

SourcC: Chlori~e Scrubber Vent 
TescDatcs: 6N92 6/3192 
EPN: E 2 6 A  

Method IC Data, I b k  
Hydrogm &de 0. I 
Methyl mrcepan 0.1 
Dimethyl SOlBdc 0.1 
CatboU dbuwkde 0.1 
Dimethyl dLsulBdc 0.1 

Methanol 0. I 
EmnnOl 0.1 
AaCCm 0.1 
2-Ropaool 0.1 
~-Bu&uxJE 0.1 
cblmfonn 0. I 
Bemcac 0.1 
B r a n o d k h l o m w ~  ND ND ND 0.1 
Toluene ND ND ND 0.1 
Ethyl benzene ND ND ND 0. I 
m-. PXY- ND ND ND 0.1 
0-xylene ND ND ND 0. I 
cumeae ND ND ND 0.1 
alpbr-pfnmc ND 0. I 
bel&- ND 0.1 
3-carm ND 0.1 
Ta~m-WnSpedBed) ND ND ND 0.1 
PcymeoC ND ND ND 0.1 

Knovim a8 c. Ib/ln 
Unknowm a8 C I b b  
Sum of Compwnds aa C. I b b  

Hctbod 18 ht., Ib/hr 

Mctbod 16 PIM Mctbod 18 Dab 



I 

TABLE 16.2 SUMMARY OF MISCELLANEOUS RESULTS 

Milk CHAMPIONSHELWN 
SourceCOdc: CS-BPCSV 
FIN: 4500 EPN: FE26A 

Source: Chlorine Scmbkr Vent 
Test Dates: 6L2/92 6/3/92 
Cw: Ec4 



Section 16.1 Emission Test Results - VOC 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION -SHELDON Source: Chlorine Scrubber Vent FIN: 4500 
Source code: CS-BPCSV Date: 6/2/92 EPN: FE26A CIN: EC4 

Run I Run 2 . Run 3 Average 

CALCULATED RESULTS 
Bepinning Time 1241 1341 1441 

Flow Data 
Stack Temperature. "F 105 IO5 
Moisture Content, 96 5.0 5.0 
Oxygen Concentration, R 20.8 20.8 
Carbon Dioxide Concentration. 96 0.0 0.0 
Volunutric Flow Rate, ~ 1 0 ' 3  ACFM 2.8 2.8 - 

Volumetric Flow Rate, x10-3 DSCFM 2.5 2.5 

Production Rate, ADT pulplhr 20.0 20.0 20.0 20.0 
Process Operating Conditions 

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 
Emission Rate. l b h r  

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate, lbhr  

Concentration, ppmvd 
Emission Rate. l b h r  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate, l b h r  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 0.5 0.6 0.5 0.6 

Methyl mercaptan 

Ethanol 

Emission Rate, I b h  0.1 * 0.1 * 0.1 * 0.1 * 

Concentration, pprnvd 0.5 * 0.5 0.5 * 0.4 
Emission Rate, lblhr 0.1 * 0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate, I b k  0.1 0.1 * 0.1 * 0.1 * 

Acetone 

2-Ropannl 

54.0 
0.7 

54.3 
0.7 

55.3 54.6 
0.7 0.7 

pSpc2of 16 EIBPCSV.XLS P i l W ?  



EMISSION TEST RESULTS - VOC 
EC4 

Mill: CHAMPION - SHELDON Source: Chlorine Scrubber Vent FIN: 
Source code: CS-BPCSV Date: 6/2/92 EPN: FE26A CIN: 

t Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate. Iblhr 

Concentration. ppmvd 
Emission Rate. lbhr  

Concentretion. ppmvd 
Emission Rate. lbhr  

Concentration, ppmvd 
Emission Rate, Ib/hr 

Bromodichloromethane 
Concentration. ppmvd 
Emission Rate. lbhr  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate. lbhr  

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, lbhr  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Terpenes (Unspecified) 
Concentration, ppmvd 

2-Butanone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

0-X ylene 

Cumene 

alphu-Pinene 

beta-Pinene 

3-Cnrene 

0.5 * 
0.1 * 

13.6 
0.6 

0.5 * 
0.1 

1.1 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.7 
0.1 * 

0.6 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

0.5 * 
0.1 * 

5.2 
0.2 

0.5 * 
0.1 * 

1 .1  * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
'0.1 * 

0.5 * 

0.5 * 
0.1 

12.9 
0.6 

0.5 * 
0.1 * 

1 .1  * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

0.5 * 

0 1 *  t 
O 5  1 
o.l * I 
0 1 *  I 

\ I 
O I L  I 
O ' '  I 

IO 5 

05 * 

I I *  

0 5  * 

0 5  * 

0 5  * 

0.5 * 

0.5 * 

0.4 
0.1 * 

0.4 
0.1 * 

0.5 * 
0.1 + 

0 5  * 1 
Y 

Emission Rate. .lb/hr 0.1 0.1 * 0.1 * 0 1  * 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Chlorine Scrubber Vent FIN: 4500 
Source Code: CS-BPCSV Date: 6/2/92 EPN: FE26A CIN: EC4 

~~ ~~ ~~ 

Run I Run 2 Run 3 Average. 

pCyrnene 
Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 

Concentration. ppmvd 

Knowns as Cnrbon 

Unknowns as Cnrbon 

0.5 * 0.5 * 0.5 * 0.5 * 
0.1 * 0.1 * 0.1 * 0.1 * 

74.6 47.2 63.8 61.9 

4.8 7.3 5.6 5.9 
Sum M18 as Cnrbon, Ib/hr 0.4 0.3 0.3 0.3 
Unknown Compounds % of Totnl 6. I %  13.3% 8.0% 9.2% 

Method 25A Data 
Totnl Hydrocarbons 

Concentration. ppmvd as C 71.6 72.6 69.5 71.2 
Emission Rate. Ib/hr as C 0.3 0.3 0.3 0.3 

COMMENTS : 

M I 8  run 3 for 6/3/92 was rejected due to llouhlr injecliun. 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Chlome Scrubber Vent FIN: 4500 

1 

1 
Q 

Oxygen Concentration, % 20.8 20.8 I 

source Code: CS-BPCSV Date: 6/3/92 EPN: FE26A CIN: EC4 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time 929 1029 1 I29 

Stack Temperature, "F 102 I02 
Moisture Content, % 5.0 5.0 

Carbon Dioxide Concentration. R 0.0 0.0 
Volumetnc Flow Rate. ~ 1 0 . 3  ACFM 2.7 2.7 
Volumetric Flow Rate, x10-3 DSCFM 

Production Rate. ADT pulplhr 16.7 16.7 16.7 

Hydrogen sulfide 

2.4 

Process Operating Conditions 

Method 16 Data 
16.7 i 

a 
I 
I 
, I 
I 

39.7 0.5 I 
I 
I 

::: * [ 

Concentration, ppmvd 
Emission Rate. lbhr  

Concentration, ppmvd 
Emission Rate, lbhr  

Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 
Emission Rate. Ib/hr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methnnol 

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 0.5 * 0.5 * 

Methyl mereaptan 

Ethnnol 

0.1 * 
O.s 

Emission Rata. lbhr  0.1 * 0.1 * 
Acetone 

Concentration. ppmvd 0.5 * 0.6 
Emission Rate. lbhr  0.1 * 0.1 * 

Concentration, ppmvd 0.5 0.5 * 
Emission Rate, Ibhr 0.1 * 0.1 * 

2-Ropnnol 

i 

30.8 
0.5 

40.6 
0.5 

I Page 6 of 16 EIBPCSV.XLS W l 4  q? 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Chlorine Scruhher Vent FIN: 4500 
Source Code: CS-BPCSV Date: 6/3/92 EPN: FE26A CIN: EC4 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration. ppmvd 
Emission Rate. lhhr  

Concentration. ppmvd 
Emission Rate, Ib/hr 

Concentration, pprnvd 
Emission Rate. lblhr 

Concentration. ppmvd 
Emission Rate. I b h r  

Bromodichlorornethane 
Concentration. ppmvd 
Emission Rate, lhlhr 

Concentration. ppmvd 
Emission Rate. Ihlhr 

Concentration. ppmvd 
Emission Rate, Ihhr 

Concentration. ppmvd 
Emission Rate. Ib/hr 

Concentration. ppmvd 
Emission Rate. Ihhr 

Concentration. ppmvd 
Emission Rate. Ihhr 

Concentration. ppmvd 
Emission Rate. I b h r  

Concentration, ppmvd 
Emission Rate. l b k  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, lhhr  

Terpenes (Unspecified) 
Concentration. ppmvd 

2-Butanone 

Chloroform 

Benzene 

Dimethyl disulfide 

Toluene 

Ethyl benzene 

m-, p-Xylene 

o-Xylene 

Cumene 

alpha-Pinene 

beta- Pinene 

3-Cnrene 

0.5 * 
0.1 

2.6 
0. I 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

0.5 * 
0.1 * 

14.8 
0.6 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 

0.5 * 
0.1 * 

8.7 
0.4 

0.5 * 
0.1 * 

1 . 1  * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 4 

0.5 * 
0.1 - 
0.5 - 
0.1 1 

0.5 - 
Emission Rate, Ib/hr 0.1 * 0.1 * 0.1 - 

Pap. 7 of 16 ElBPCSV.XL5 Y t l i  '.: 16.1 - 5 ' One or inure valuea were less hm rhc dclsclian liiiii!. 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION -SHELDON Source: Chlorine Scrubber Vent FIN: 4500 
Source Code: CS-BPCSV Date: 6/3/92 EPN: FE26A CIN: EC4 4 

I 

Run I Run 2 Run 3 Average 

p-Cymene i 
Concentration, ppmvd 0.5 0.5 * 0.5 * 
Emission Rate, lblhr 0.1 * 0.1 * 

Know- ns Carbon 
Concentration, ppmvd 35.5 45.6 40.5 

Unknowns ns Carbon 

Sum M18 as Carbon, Ib/hr 0.2 0.2 0.2 

O'I * Q 
I 
c 

Emission Rate, Ibhr as C 0.3 0.3 0.2 0.2 1 

. 
Concentration. ppmvd 3.9 9.5 6.7 

Unknown Compoun& W of Total 9 .9% 17.2% 13.696 

Total Hydrocarbons 
Method 25A Data 

Concentration, ppmvd as C 61.1 56.8 51.6 56.5 

COMMENTS : 

M18 mn 3 for 6/3/92 was rejected due to duublr injection 

16.1 - 6 Om or mom values we10 ICY Ih.0 h e  detection limit. 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Chlorine Scrubber Vent FIN: 4500 
SOUIW Code: CS-BPCSV Date: 6/2/92 EPN. FE26A CIN: EC4 

~~ 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 
Flow Data 

Stack Temperature. "F 
Moisture Content. % 
Oxygen Concentration. % 
Carbon Dioxide Concentration. % 
Volumetric Flow Rate. x10-3 ACFM 

1545 

1 os 
. 5.0 

20.8 
0.0 
2.8 

105 
5.0 

20.8 
0.0 
2.8 

Volumetric Flow Rate, x10-3 DSCFM 2.5 2.5 

Production Rate, ADT p u l p k  16.7 16.7 

Chloroform (Adsorption Tube) 

Process Operating Conditions 

Miscellaneous Parameters 

Concentration, ppmvd 4.0 4.0 
Emission Rate, lblhr 0.2 0.2 

Concentration, ppmvd 12.5 12.5 
Emission Rate. lblhr 0.2 0.2 

Hydrogen chloride 

16.2 - 1 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Chlonne Scrubber Vent FIN: 4500 
source Code: CS-BPCSV Date: 6/3/92 EPN: FE26A CIN: EC4 

I 

I 
0 

Oxygen Concentration, % 20.8 20.8 4 

I 

Enussion Rate. lbhr 0.2 0.2 1 

L 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1105 

Flow Data 
Stack Temperature. 'F 102 102 
Moisture Content, % 5.0 5.0 

Carbon Dioxide Concentration. Yo 0.0 0.0 
Volumrtric Flow Rate. x10'3 ACFM 2.7 2.7 
Voluwtnc Flow Rate, x10-3 DSCFM 2.4 2.4 I 
Production Rate, ADT pulp/hr 16.7 

Chlorofonn (Adsorption Tube) 

Process Operating Conditions 

Miscellaneous Parameters 

::; 1 Concentration, ppmvd 2.3 
Emission Rate. Ibhr 0.1 

Concentration. ppmvd 16.1 16.1 
Hydrogen chloride 

1 

I 
I 

Om or more VSIYCI were l e u  &an &e deiciion limit. 16.2  - 2 I Rge4of8 0IBPCSV.XI.S 9/14/q? 
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Section 16.3 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrocarbon (THO bv MZSA 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic ComDounds bv M18 

The calibration curve was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verifed from the check standard. 

A line studv was performed by i n d u c i n g  methanol in air from a T d a r  bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certified permeation devices. 'Ihe concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A M y  was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

16.3 - 1 



SOURCE 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

THEOR 

............................ " ............................... " ..._" 

0.0 
36.0 
91 .o 
150.0 

CORR COEFF 

2. PROPANE LINE RECOVERY 

6/2/92 
%ERR !em .............................. ". 

0.0 0.1 
36.0 O.( 
89.0 -1 .! 
150.0 O.( 

0.9999 

DATE 6/2/92 j DATE 

c s - B P c s v 

6/3/92 
%ERR EP.!!?"" .... -I-." ............. "..*.. 

0.0 0.0 
35.0 -0.7 
89.0 -1.5 

0.0 150.0 

0.9999 

6/3/92 

............ %REC !INST LINE %REC 
BEFORE 154.0 154.0 lOO.O%i 150.0 148.0 98.7% 
AFTER 150.0 148.0 98.7%1* 

LINE .- .........- " ....,....... ___._. "" ____ I" ................................... INST " ..-....... 

3. LINE BLANK 
6/2/92 6/3/92 

ppm ppm I ............. 
1 .o i 2.0 

....................... .................................................... ................................................................. _._ 
BEFORE 

" ...̂  
AFTER 2.0 . 

Not performed 

16.3 - 2 
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SOURCE cs-BPCSV 

QUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

THEOR :DATE 6/2/92;DATE 6/3/92 
%REC 

ANALYTE 
: r n  %REC i rn .............................................................................. ". P.P.m ................ ;.P.P ............................................. i W  ". "--..... 

ethanol 
acetone 
isopropanol 
dimethyl sulfide 
benzene 
bromodichloromethane 
dimethyl disulfide 
toluene 
ethyl benzene 
m-xylene 
o-xylene 
cumene 
alpha-Qinene 
beta-pinene 
3-carene 

52.0; 49.1 

39.9; 43.0 
41.6; 33.7 

9.1 j 9.0 
34.2; 33.7 
18.8; 18.1 
33.9; 31 .2 
28.7; 26.7 
24.9; 21.5 
49.81 43.8 

21.9; 17.5 
19.2; 17.5 
19.2; 16.7 
19.3; 14.2 

25.0; 21 .a 

94.4%; 

98.9%; 

92.1%; 

88.0%j 

79.9%; 

81.2%/ 
108.0%: 

98.6%1 
96.3%; 

93.1%! 
86.3%; 

87.0%; 

91.3%f 
86.7%/ 
73.5%: 

45.5 87.4% 
37.3 89.8% 
33.1 83.1% 

9.1 100.0% 
34.2 100.1% 
18.1 96.3% 
31.2 92.1% 
27.8 96.8% 
24.1 96.6% 
48.0 96.4% 
23.9 95.5% 
21.0 95.8% 
18.4 96.0% 
18.2 94.5% 
17.4 90.4% 

p-cymene 19.6; 13.0 66.4%/ 17.7 90.6% 

2. PROPANE RESPONSE 
THEOR ! %REC i %REC ........................................................................................ " ................. : .................................... " ...................................................................... 

BEFORE 36.0; 37.7 104.7%; 37.5 104.2% 
AFTER 36.0; 37.5 104.2%: 37.7 104.7% 

r! 6/3/92 
3. METHANOL LINE RECOVERY 

......................... GC LINE %REC ;GC : LINE %REC 
BEFORE 9.9 10.2 103.0%; 9.6 10.9 113.5% 
AFTER 9.6 10.9 113.5%\ 10.3 10.6 102.9% 

6/2/92 
......................... ..................................... 

4. LINE BLANK 

BEFORE F2A2005 iF2A2012 
AFTER F2A2012 f *  

Not performed 

.............. 1 [ FILE REF ____-____.___ ....................................... " 

16.3 - 3 
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At this facility, vent gases from the chlorine stage tower, 
washer hood and seal tank are collected and transported to a 
scrubber system for removing Cl,. 

fiaure 1 is a schematic of the C1, scrubber system. The gases 
pass through a countercurrent flow packed tower. The packed tower 
has a diameter of 4 ft and is 13 ft tall. The tower contains 2 ft 
of Kimre model 37/47 kynar packing and a mist eliminator consisting 
of s i x  layers of 16/96 Kimre kynar. Scrubbing solution is sprayed 
on the packing through spray nozzles located above the wetted 
packing. The scrubbing solution used in this stage is 5 Z caustic. 
Ths design makeup flow rate is 50 gpm. The gases leaving this 
scrubber are vented to the atmosphere through a short stack. The 
design gas flow rate through this system is 6,300 ACFM at 140OF. 



REPULPER 

. .  ntative Process Co- 

Scrubbing medium 
(white liquor, weak wash, caustic, etc.) : 5 bcaustic 
Gas flow rate : 2,500 SCFM 
Scrubbing solution recirculation rate : N/A 
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S AND PROCESS INF- 

A.  p l e a ~ u  Practis 

The mill has one bleach line with C,E,H sequences which produce 
400 tonlday bleached kraft softwood pulp to a final G.E. brightness 
of 60 2. During the trials the bleach plant operated at a rate of 16- 
17 tons/hour. Fiaure 2 is a diagram of the bleaching process. 
Bbles 2 show the bleaching conditions for the bleach plant 
during the trial. The kappa number of the brownstock ranged from 25 
to 30 during the test with an average of 29. 

C E  H 

Consistency, percent 
Temperature, OF 
Time, minutes 
Chlorine, lblton odbs 
Hypochlorite as C1, lblton 
Caustic, lblton 
Peroxide, lblton 
Chlorine dioxide 
Residual chlorine, lb/ton 
Vat pH 
K number 
G.E. Brightness 

3.2 
105 
30 
115 

0 
0 
0 
0 

N/A . 1.6 - N/A 
N I A  

10 
115 
60 

0 
0 
90 
0 
0 

N I A  
10.7 
4.5 
N I A  

10 
115 
90 

0 
44  

0 
0 
0 

N I A  
9 

N I A  
68  

B. Water R eusg - Fresh water is used on the chlorine stage, hypo 
filtrate and fresh water on the extraction stage and white water on 
the hypo stage. 

C. Bleach-$ - Chlorine stage vents are combined into a 
single duct for treatment in a scrubber. Vents not collected into the 
combined vent are individually vented. fiaure 2 shows the location 
of various vents. 

Berxesentative Process Conditions 
Bleaching sequence : CEH 
Wood species : Southern pine 
Production rate : 400 
Kappa number : 29 
Chemical usage : Cl,, NaOH and NaOCl 
Percent C10, substitution : 0 
Tower temperatures and retention times : Refer to previous table 
CE kappa number : N/A 

16.4 - 3 
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CHRMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:18 Nor006 P.15 

BLEACH PLANTS - PROCESS OPERATING CONDITIONS 

SOUrCO: Chlorlno Scrubbor 
SOUCCO: BlOACh Plant Datal 6-02-92 
?IN: 4500 EPNX PS26A 

INPUT DaTA 

CINr EC4 

Units Run 1 Run 2 Run 3 

Boginning T h e  
Bloaching Soquonco 
Wood 6pociom 
Production RAtO 
kAQQA no. mnt Bleaching 
TOWW QH 
CE kappa no 
C/O2 Substitution 

Chomioal Umagm 
Chlorino 
Chlorinm Dioxido 
Sodium Hydroxido 
Sodium Hypochlorite 
0xyp.n 

T o w r  Tmpmraturoo 

Rotmntion Timom 

Serubbor Data 
WQ. 
Scrubbing nodia 
0.. Flow Rat. 
Liquid Tlou Rat. 
Prosmuro Drop 

I 

lb/ton 
lblton 
lb/ton 
lb/ton 
lb/ton 

degroo F 
dogroo F 
dogroo P 
dogrom ? 
dogroo F 

min 
min 
min 
min 
min 

AClW 
GPH 

in. H20 

16.4 - 5 
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CHAMPION INT'L-EOHS ID:713-456-6940 OCT 0 6 ' 9 2  1 3 : 1 9  No.-006 P.16 

Sourcor Bleach P l a n t  
rim 4500 

BLEACH PLANTS - PROCESS OPElUTINO CONDITIONS 

Sourcor Chlorine 6crubb.r 
Bat01 6-03-92 
ZPN: ?E26A CINI KCI 

INPUT DATA Wnitm Run 1 Run 2 Run 3 

Boginning T h o  
Bloaching Soquonco 
Wood 6pociom 
Production Rat. 
kappa no. o n t  Bloaching 
T o w r  pR 
CB kappa no 
c/o2 submt l tu t lon  

Chomlcal Urago 
Chlorino 
Chlorino Dioxido 
sodium flydroxido 
Sodlum Hypochlorite 
oxygon 

Towor Tomporaturor 

Rotontion Tinurn 

Scrubbor Data 
Typ. 
Scrubbing Media 
cam I l W  Rat. 
Liquid rlw Rat. 
Prommuro Drop 

b 

l b / ton  
l b f t o n  
l b f t o n  
l b f t o n  
Lbfton 

dogroo T 
dogroo P 
dogroo ? 
dogroo ? 
dogroo r 

min 
min 
min 
mln 
min 

acrn 
OPM 

in.  H20 

16.4 - 6 
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SECTION 17 

CAUSTIC WASHER HOOD VENT 

(CS-BPCWV) 

Section 17.1 Emission Test Results - VOC 

Section 17.2 Emission Test Results - Miscellaneous 

Section 17.3 Quality Control Results 

Section 17.4 Process Operating Data 
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SECTION 17 
CAUSTIC WASHER HOOD VENT 

(CS-BPCWV) 

The Caustic Washer Hood Vent was tested on two diffennt days for volatile organic 
compounds by M25A and M18. 

Total Hvdrocarbom ( M u A l  

Figures 17.1 and 17.2 present the THC trrnds for the test periods on 5/19/92 and 
5/21/92. THC data for the two days arc comparable, ranging from 20-30 ppm. 

Volatile O m ~ i c  Comnounds ( M l U  

Table 17.1 summarizes the results for Method 18 target compounds, and Section 17.1 
is a tabulation of the data. TRS was not analyzed. The volUmeVic flow was measured during 
sampling with a pitot tube. Only methanol and chloroform were present in all OC analyses. 
A trace amount of a-Pinene was detected in one of the five analyses. 

Miscellaneous Paratnetera 

Table 17.2 summarizes the results of testing for aldehydes, hydrogen chloride, 
chloroform, and sulfuric acid mists. Section 17.2 tabulates the results for each conipound. 

voc 0 ualitv Control Raul& 

The VOC quality control data are tabulated in Section 17.3. An explanation of the data 
is included in the section. Quality control results for other parameters arc included with the 
data summary in the section refmnad. 

Process Dcsvi~tion and ODcraUnn Co nditiow 

Section 17.4 includes the process operating data as recorded and provided by mill 
personnel. Not all process operating data were given for misdaneous paremeten. The data 
with the closest run time was used. 

17 - 1 
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TABLE 17.1 SUMMARY OF VOC RESULTS 

Mill: C"ION-SHELDON 
Sour~eCOdc: CS-BPCWV 
FIN: 4500 CIN: 

s o m :  Caurtic Wasber Hood Vent 
Test Dates: 5/19/92 5R1192 
m E268 

- 
Method 16 Data I b k  

0.1 
0. I 
0.1 
0.1 
0.1 

. . .  . 
0.1 

' N D  ND ND 0. I 
ND ND ND 0. I 
ND ND ND 0.1 
ND ND ND 0.1 ~ ._ .- 

0. I 
ND ND ND 0.1 
ND ND ND 
ND ND ND 
ND -ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND 
ND 
ND ND ND. 
ND ND ND 

0.1 
0.1 
0.1 
0.1 
0.1 
0. I 
0.1 
0.1 
0.1 
0.1 

PcywaS ND ND ND 0. I 
Method 16PhMethodl8Data 

0.1 
ND ND ND 0.1 

Sum of Compcrmb n C. lblhr 0. I 

1 7 - 4  
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TABLE 17.2 SUMMARY OF MISCELLANEOUS RESULTS 

MUI: CHAMPIONSHELDON 
SouraCOde: CSBPCWV 
PIN. 4soo m E268 

Soma: Caustic W ~ b c r  Hood Vent 
TestDatea: 5/19t92 Sf21192 
CIN: 

. . ..",_. " , I"-'. , , ... . . ". 
&? ' w .  ' . : . ' , & 7  0.1 

I Hydrogen rhlod& ND ND ND 0. I 

ND - NIX Detecred 
DL - Deccdm Lhnfc 

17 - 5 



I 

'I 
I 
I 
I 
I' 

I 
I' 
I 

I 
I' 
I 

I' 

. .  . 

. .- . 

Section 17.1 Emission Test Results - VOC 



.I 
c 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I: 
I 
I 
f 
I 
I 

EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Caustic Washer Hood Vent FIN: 4500 
SourceCOds: CS-BPCWV Date: 5/19/92 EPN: E26B CIN: - 

~~ ~ 

Run I Run 2 Run 3 Avenge 

CALCULATED RESULTS 
Beginning Time 1254 1333 1433 - 
Flow Data 

Stack Temperphlro. 'F 
Moishlro Conteat, % 
Oxygm Concentration, % 
Carbon Dioxide Concentration, % 
Volumetric Flow Rate. x10-3 ACFM 
Volumetric Flow Rate. ~ 1 0 - 3  DSCFM 

Production Rate. ADT pulplhr 

Hydrogen sulfide 

- 
Process Operating Conditions 

Method 16 Data 

Concentration. ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rats, Iblhr 

Concentration, ppmvd 
Emission Rate, l b k  

Concentration, ppmvd 
Emission Rats, l b k  

Concentration. ppmvd 
Emission Rate. I b k  

Methyl mennptao 

Ethanol 

AeetoilC 

2-Ropand 

98 98 
4.8 4.8 

20.8 20.8 
0.0 0.0 
4. I . 4.1 
3.7 3.7 

17.7 17.7 17.7 17.7 

7.0 
0. I 

9.2 
0.2 

9.2 
0.2 

8.5 
0.2 

0.5 * 0.5 * 0.5 *. 0.5 * 
0.1 * 0.1 * 0.1 * 0.1 * 

0.5 * 0.5 * 0.5 * 0.5 * 
0.1 * 0.1 * 0.1 * 0.1 * 

Concentration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rats, Iblhr 0.1 * 0.1 * 0.1 * 0.1 * 

Rpo 2 of 16 BIBPcWV.XI3 IZ128/V? 17.1 - 1 On a m m  d u n  vcm ku Ih.n tho dewtion limit. 



EMISSION TEST RESULTS - VOC I' 

I 

4500 Mill: CHAMPION - SHELDON Sourcs: Caustic Washer Hood V a t  FIN: 
.%urcaCah CS-BPCWV Dale. 5/19/92 EPN: E26B CIN: 

7 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, p p m d  
Emission Rate, l b k  

Concentration, ppmvd 
Z-BUUIIOIW 

Emission Rots, I b k  
Chlodom 

Coofezltration, ppmvd 
Emission Rots, I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Bromodiehlomaethan 
Concentration, ppmvd 
Emission Rate, I b k  

Benzene 

Dimethyl disulfide 
Concatration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rots. I b k  

Concentration, ppmvd 
Emission Rots, I b k  

Concatration, ppmvd 
Emission Rate. ibrm 

Concentration, ppmvd 
Emission Rots. I b k  

Conceatration, ppmvd 
Emission Rate, I b k  

Conccotration. ppmvd 
Emission Rots, lwbr 

Tolucnc 

Ethyl bename 

m-, p-Xylene 

*Xylene 

ClmreW 

a l P k 3 - b  

beta-KMle 
ConcenIratiW, ppmvd 
Emission Rots. I b h  

Concentration. ppmvd 
Emission Rate. I b k  

3-cprea 

T ~ J I J ~ ~  (Unspecified) 

0.5 * 
0.1 * 

6.5 
0.4 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

1.4 
0. I 

0.6 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 

7.4 
0.5 

0.5 * 
0.1 * 

1.1 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 
0.5 * 
0.1 * 

0.5 * 

0.5 * 
0.1 * 

6.4 
0.4 

0.5 * 
0.1 * 

1.1 * 
0.1 

0.5 * 
0.1 * 
0.5 * 
0.1 

0.5 * 
9.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 

P 
O ' I *  I 
0.5 * I 
o.l 1.1 * * 1 
O'I * 1 

0.5 

6.8 

0.5 * 1 

0.5 * 1 

0.5 * g 

0.1 

0.5 * I 1 

0.1 

0.1 * 

0.5 * 1 
0.1 * 

0.1 * 

0.6 1 
0. I 

0.4 1 
0.1 * 

0.5 * 1 
0.1 * 

0.5 * 1 
Emission Rots. i b k  0.1 * 0.1 0.1 * 0.1 * 

I 
I Pago 3 of 16 EIBPCWV.XLS 12\28/92 
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EMISSION TEST RESULTS - VOC 
MiU: CHAMPION -SHELDON Source: Caustic Washer Hood Vrbt FIN: 4500 
So~r~ecods :  CS-BPCWV Date: 5/19/92 EPN: E26B CIN: 

Run 1 Run 2 Run 3 Avenge 

Pcym- 
Concmtmtion, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate. lblhr 0.1 * 0.1 * 0.1 0.1 * 

Know ss Carbon 
Concmtmtion. ppmvd 29.0 16.3 14.5 19.9 

unkmma 8s cprbon 
Concentration, ppmvd 0.0 0.0 0.0 0.0 

Sum MI8 as Carboa, I b h  0.2 0. I 0.1 0. I 
Unlolown Compounds 46 of Total 0.0% 0.0% 0.0% 0.0% 

Method 25A Data 
Total Hydrocnrboap 

Concmtratioo, ppmvd as C 28.4 22. I 21.0 23.8 
Emission Rate. Iblhr as C 0.2 0.2 0. I 0.2 

COMMENTS : 

M18 run 1 for 5/21/92 was mjsted due to double injection 

17.1 - 3 
Om or mom v.luos yon less l h ~  tha dewtion limit. Page 4 of 16 EIBPCWV.XLS I 2128W 



EMISSION TEST RESULTS - VOC I 

I 
4s00 4 Mill: CHAMPION - SHELDON Source: Caustic Washer Hood Vent FIN: 

!jourceCo,k C S - B P W  Date: 5/21/92 EPN: E26B CIN: 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
- Beginnins Time 1038 1138 1238 

Flow Data 
Stack Tempernture. O F  

Moisture Conkat, 96 
Oxygm Concentdon, 96 
Carbon Dioxide Concentration, % 

95 
5.5 

20.8 
0.0 

95 I 
5.5 

0.0 
20.8 1 

Volumtric Flow Rate. x1V3 ACFM 3.5 3.5 
Volumcrric Flow Rate. x 1V 3 DSCFM 

Productioo Rw, ADT p u l p h  14.2 14.2 14.2 14.2 

3.2 I 
I 

3.2 

Process Operating Conditions 

Method 16 Data 
Hydrogen sulfide . .  

Collceotration, ppmvd 
Emission Rate, l b h  

Concentration, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate. l b h  

Conceotrntion, ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate. I b k  

Methyl macaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Coocatration, ppmvd 
Emission Rate, I b k  

Concentratioo, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, I b h  

Conceotration. ppmvd 
Emission Rate, I b h  

Methyl mercaptan 

Ethanol 

Acetone 

2 - R o d  

I 
I 
,I 
1, 
I 

0.1 I' 
1 

0.1 OS * * I 
::; : 1 

0.5 * 0.5 
0.1 0.1 * 

0.5 * 0.5 * 
0.1 * 0.1 

10.2 
0.2 

7.4 
0. I 

Concentration. ppmvd 0.5 0.5 * 
Emission Rots, I b h  0.1 * 0.1 * 

'I 
17.1 - 4 

On0 01 mom V d u r  wen *u Uun tbc delcstion limil. Fap 6 of I6 EIBPCWV.XLS 1 2 / ? 8 , ~ !  
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Caustic Warbar Hood Vent FIN: 4500 
S O U M ~ ~  CS-BPCWV Date: 5/21/92 EPN: E26B CIN: 

Run I Run 2 . R u n 3  Average 

Dimethyl sullide 
Concentration. ppmvd 
Emission Rote. lblhr 

Conwtration, ppmvd 
Emission Rote. lblhr 

Concsotration, ppmvd 
Emission Rate, Iblhr 

Conwtmtion. ppmvd 
Emission Rote, Iblhr 

Brrmodiehlomethane 
Concentration, ppmvd 
Emission Rate, l b h  

Concentration. ppmvd 
Emission Rw. lblhr 

Concentration. ppmvd 
Emission Rote. Iblhr 

Concentration. ppmvd 
Emission Rote, Iblhr 

Conwtration. ppmvd 
Emission Rote, I b k  

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rote, lblhr 

Concentration, ppmvd 
Emission Rote, lblhr 

Concentration. ppmvd 
Emission Rote. lblhr 

Concmtration, ppmvd 
Emission Rote. Iblhr 

Comxutdon.  oomvd 

2-B~tnnom 

chlorornm 

Benreae 

Dimethyl disulfide 

Toluene 

wry1 bFazene 

m-, p-Xylene 

0-Xylen 

CIlmenC 

dpha-pEnene 

beta-Pinarc 

3carme 

TerpeacsWmpgiTKd) 

0.5 * 
0.1 * 

7.9 
0.5 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 *' 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.8 
0.1 * 

0.6 
0.1 

0.5 * 
0.1 * 

0.5 * 

0.5 * 
0.1 * 

8.7 
0.5 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

0.5 
0.1 * 

8.3 
0.5 

0.5 * 
0.1 * 

1 .1  * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.7 
0.1 * 

0.4 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
Emission Rote., iblhr 0.1 * 0.1 * 0.1 * 

Pago 7 of 16 E1BPCWV.XL.S 12128192 



EMISSION TEST RESULTS - VOC 

4500 1 

I 
O.I * 1 

Conceotratioa. ppmvd 0.0 0.0 0.0 1 

Mill: CHAMPION - SHELDON Source: Caustic Washer Hood Vent FIN: 
SOUMW: CS-BPCWV Date: 5/21/92 EPN: E26B CIN: 

Ruo I Run 2 Run 3 Average 

0.5 * 0.5 * 0.5 
PCYm- 

Concentration, ppmvd 
Emission Rate. l b k  0.1 * 0.1 

Know m Carbon 
Concentration. ppmvd 30.2 25.2 21.1 

Unkmwmcprbon 

Sum M18 m Carbon, I b h  0.2 0.2 0.2 

O’OR I 
Emission Rate. I b k  as C 0.2 0.2 0.1 0.2 I 

Unkmwn Compoundp % of Total 0.0% 0.0% 

Method 2SA Data 
Total Aydroaubolrs 

Concentration, ppmvd as C 28.6 28.6 24.3 21.2 

COMMENTS : 

M I 8  run 1 for 5/21/92 WM rejected due to double injection. 

. 
17.1 - 6 Om or mwo v d u  were IC- llvn ths dewtion lid 
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Section 17.2 Emission Test Results - Misdeneou~ 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Caustic Washer Hood Vent FIN: 4500 
Source Code: C S - B P W  Date: 5/19/92 EPN: E268 CIN: 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
winning Time 2010 
Flow DBta 

Stack Temprraturc. O F  98 98 
Moisture Content. 96 4.8 4.8 
oxygal concmttion.  96 - 20.8 20.8 
Carbon Dioxide Coocatmtion, 96 0.0 0.0 
Volumetric Flow W. x10-3 ACFM 4.1 4. I 
Volumrric Flow W, x1W3 DSCFM 3.7 . 3.7 

Process Operating Conditions 

Miscellaneous Parameters 
Production Rate. ADT pulplhr 17.7 17.7 

Chloroform (Adsorption Tube) 
Concatmlion, ppmvd 
Emission Rate, I b h  

Hydrogen chloride 
Concentration. ppmvd 0.5 * 0.5 * 
Emission Rate. lblhr 0.1 * 0.1 * 



I EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
MiU: CHAMPION -SHELDON Sourcs: Caustic Washer Hood Vent FIN: 4500 
~ ~ u m c o d e :  CS-BPCWV Dote: 5121192 EPN: E268 CIN: rn 

Run I Run 2 Run 3 Average , I 

I CALCULATED RESULTS 
Wnnirg Time 1141 

Flow Data 
1 

Carbon Dioxide CoacmMion, % 0.0 0.0 8 

I 
.1 

Stsck Temperalure, 'F 95 
Moisture Conmt, 96 5.5 5.5 
o x y p  Gnlceatrstioo, 96 - 20.8 20.8 

Volumetric Flow Rate, x10'3 ACFM 3.5 3.5 
Volumetric Flow Rate, x10-3 DSCFM 3.2 ' 3.2 

proem Operating Conditions 

Miscellaneous Wrameters 
Production Rate, ADT p u l p k  14.2 14.2 

Chloroform (Adsorption Tube) 
Comtration, ppmvd 11.6 11.6 
Emission Rate. lblhr 0.7 

O" I Hydrogen chloride 
Conceatration, ppmvd 0.5 * 0.5 * 
Emission Rate. I b k  0.1 * 

I' 

Om ot mxo v d w  v& IOU Ib.0 6% dewtion limil. 17.2  - 2 

I 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and aftu the VOC testing on the source. The source test results have not been corrected 
for Calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrwarboa (THC) bv M25A 

Calibration was performed using certified propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The cornlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then h c t l y  to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic Comwunds bv Mla 

The was verified by analyzing a check standard containing a number of 
compounds. 'Ihe percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check staudard. 

A line studr was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sulfur bv M16 

A calibration curve was prepared from three standards generated from gravhehcally 
certif~ed permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

I.WQNSF€UTSNOXLWCSLMARSBC 
B) wwc 11 sqlmntm I992 17.3 - 1 



SOURCE CS-BPCWV 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

I %ERR 
THEOR 

. ~ ~ . m  ."..-.-"---"------": P.m ...--................-- 
I 5/19/92 

T '  
0.0 
36.0 
91 .o 
150.0 

i 1 0.0 O.( 

I 89.0 -1 .! 
36.0 O.( 

i 151.0 0.: 
I 
i 
i 
i 

CORR COEFF I 0.9998 
i 
i 

i 
! 

2. PROPANE LINE RECOVERY 

DATE 511 9/92 i DATE 

i 

5/21/92 
P E  %ERR 

1 .o 0.7 
35.0 -0.7 
88.0 -2.0 
151.0 0.7 

0.9997 

5/21 192 
....... .-.-__I INST .. .---... LINE %REC ............ _"" LNST .......... LINE %REC 
BEFORE 150.0 150.0 lOO.O%i 154.0 151.0 98.1% 

l___l_.__l__ "-I. 

AFTER 149.0 134.0 89.9%i 142.0 152.0 107.0% 

3. LINE BLANK 
511 9/92 5/21 192 

ppm i ppm 
..1.....-.......... I..... "..I -I--_" -.... - -.- ........... " .........-. I.I..." -,---- BEFORE . i. 

Not performed 

- 17.3 - 2 
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ethanol 52.0( 44.5 85.5% 

dimethyl sulfide 9.1; 8.8 96.7%1 

acetone 41.6j 34.8 83.7% 
isopropanol 39.93 39.4 98.8% 

benzene 34.21 32.7 95.9% 
bromodichloromethane 18.8; 18.1 96.3% 
dimethyl disulfide 33.9/ 33.1 97.8% 

SOURCE CS-BPCwv 

45.7 87.8% 
40.6 97.7% 
39.0 97.9% 

9.0 98.9% 
33.3 97.6% 
18.6 98.9% 
33.4 98.5% 

...... THEOR %REC %REC 
BEFORE 36.0: 39.6 110.0%: 39.8 110.6% 

" " ........- "" _ ............................ " .....: ..................... "_ .......-..... " ...... " __." ........_. "_" .-._ 
AFTER 36.01 35.7 99.2%! 39.5 109.7% 

512 1192 
3. METHANOL LINE RECOVERY 

.......... ..... LINE %REC /GC LINE %REC 
BEFORE 9.4 9.2 97.9%: 9.7 9.2 94.8% 

511 9/92 i 

" "."- GC -.-- _---" ..................................... : .........- I-. "-""." ..I.--- 

AFTER 9.3 9.0 96.8%1 12.6 11.2 88.7% 

4. LINE BLANK 
I-----. -_____- FILE REF----- _-___ I 1 ........ " ............. "."........"....<".."" ....... ....................................................... ...............- ".__.I .....-... I ...... -.I_-.- BEFORE . j'EL82005 

AFTER EJB2020 iELB2010 

Not performed 

17.3 - 3 
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At this facility, vent gases from the chlorine stage tower, 
washer hood and seal tank are collected and transported to a 
scrubber system for removing Cl,. 

The gases 
pass through a countercurrent flow packed tower. The packed tower 
has a diameter of 4 ft and is 13 ft tall. The tower contains 2 ft 
of Kimre model 37/47 kynar packing and a mist eliminator consisting 
of six layers of 16/96 Kimre kynar. Scrubbing solution is sprayed 
on the packing through spray nozzles located above the wetted 
packing. The scrubbing solution used in this stage is 5 Z caustic. 
The design makeup flow rate is 50  gpm. The gases leaving this 
scrubber are vented to the atmosphere through a short stack. The 
design gas flow rate through this system is 6,300 ACFH at 14QoP. 

is a schematic of the C1, scrubber system. 
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tive Process C o n d i t i o n s  

Scrubbing medium 
(white liquor, weak wash, caustic, etc.) : 5 %Caustic 
Gas flov rate : 2,500 SCFM 
Scrubbing solution recirculation rate : NfA 

17.4 - 2 
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A. a Practice 

The mill has one bleach line with C,E,H sequences which produce 
400 ton/day bleached kraft softwood pulp to a final C.E. brightness 
of 68 0.  During the trials the bleach plant operated at a rate of 16- 
17 tons/hour. fiaure 2 is a diagram of the bleaching process. 
w e s  2 show the bleaching conditions for the bleach plant 
during the trial. The kappa number of the brownstock ranged from 25 
to 30 during the test with an average of 29. 

c E H 

Consistency, percent 
Temperature, OF 
Time, minutes 
Chlorine, lb/ton odbs 
Hypochlorite as C1, lb/ton 
Caustic, lb/ton 
Peroxide, lb/ton 
Chlorine dioxide 
Residual chlorine, lb/ton 
Vat pH 
K number 
G.E. Brightness 

3.2 
105 
30 
115 

0 
0 
0 
0 

. 1 . 6  
N /A  

N/A 
- N/A 

10 
115 
60 

0 
0 
9 0  
0 
0 

10.7 
4.5 

N I A  

N I A  

10 
115 
90 

0 
4 4  

0 
0 
0 

N/A 
9 

N I A  
6 0  

B. Water Reusg - Fresh water is used on the chlorine stage, hypo 
filtrate and fresh water on the extraction stage and white water on 
the hypo stage. 

C. - Chlorine stage vents are combined into a 
single duct for treatment in a scrubber. Vents not collected into the 
combined vent are individually vented. fiaure 2 shows the location 
of various vents. 

tiva Procese c o m  

Bleaching sequence : CEH 
Wood species : Southern pine 
Production rate : 400 
Kappa number : 29 
Chemical usage : Cll, NaOH and NaOCl 
Percent C10, substitution : 0 
Tower temperatures and retention times : Refer to previous table 
CE kappa number : N/A 
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nil18 Champion-Sholdan 
SOU~COI Bloach PlMt 
?IN: 4500 

BLEACH PLANTS - PROCESS OPERATING COWTIONS 
Sourcor Caumtic Uamhmr Hood Vont 

EPN: 8268 CIN: 
Data: 5-19-92 

INPUT DATA Unit. Run 1 Run 2 Run 3 Avorapo 

Beplnninp Tim. 
Bloachinp soquonco 
Wood Spocioo 
Production Rat. 
kappa no. ont 81oachinp 
Towar pn 
CE kappa no 

Chmicrl Uoago 
Chlorino 
Chloriao Dlouidm 
Sodium Hydroxidm 
Sodium Hypochlorite 

C/O2 BUbBtLtutiOn 

oxy9.n 
T o w r  Tmporaturo~ 

Rotmntion Tinum 

Scrubbor Data 
ryp. 
Bcrubbing -die 
0.m ?lw Rat. 
L i q u i d  llov Rat. 
~rommuro Drop 

t 

lb/ton 
lbjton 
lb/ton 
lb/ton 
lb/ton 

dmgroo ? 
dogroo ? 
dmuroo T 
doproo F 
dogroo I 

min 
min 
mLn 
m l n  
min 

ACPn 
GPM 

in. H2O 

12146 
CBIl 

SO??WOD 
42s 
21.6 
8.1 
6.0 
0 

13:49 14: 54 
CBH czn 0.00 

SO- SO?TUmD 0.00 
425 425 0.00 
22.5 22.5 0.00 
1.1 8.7 0.00 
6.0 5.6 0.00 
0 0 0.00 

0.00 

2s 2s 25 0.00 --- 0.00 
120 120 120 0.00 

--- 0.00 

0.00 
0.00 
0.00 
0.00 

--- --- 
40 40 40 

e-- --- ............................................. 

P.9. 1 
17.4 - 5 
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CHAMPION INT'L-EOHS ID:713-456-6940 
- 

OCT 06'92 13:16 Nor006 P.07  

BLEACH PLANTS - PROCESS OPERILTING.CONDITIONS 

n ia l :  Chmpion-Sholdon Sourcmr C a u r t i C  Warhor Hood Vont 
bourco~ Bloach Dlbnt Date: 5-21-92 
PIN: 4500 EPN: P26B C I N r  

INPUT DATA Unit. Run I nun z Run 3 hvor@go 

Boglnninp Time 
Blobching Soquonco 
wood 8p.ci.r 
ProductLon Rat. 
kappa no. ont S l o a c h l n ~  
T0Y.I  pH 
CL kappa no 
c/o2 S u b r t i t u t l o n  

Chemical Vma9o 
Ch lor in. 
Chlorlno Diorldo 
Bodlum Hydroxide 
Sodium Hypochlorite 
oxyuan 

Towr Tomporaturor 

Rotontlon Timom 

Sorubbor Data 
TYp. 
Scrubbing nodla 
Gar riw net. 
L l p i d  rlow Rat. 
Prorruro Drop 

t 

lb / ton  
lb/ton 
lb / ton  
lb / ton  
lb / ton  

dogroo ? 
dogroo r 
dogroo P 
dogroo ? 
dogroo P 

min 
min 
min 
min 
min 

A U H  
cpn 

i n .  H20 

10134 11140 12r43 
CPR CEH CfH 0.00 

SOITWOOD SO?TWOD BOpTUoaD 0.00 
340 340 340 0.00 
19.9 19.9 19.0 0.00 
10.8 10.8 10.8 0.00 

5.5  5.1 5.1 0.00 
0 0 0 0.00 

0.00 

100 107 91 0.00 --- 0.00 
105 102 100 0.00 

--- 0.00 

............................................. 
--- --- 
42 42 42 --- 
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SECTION 18 

CAUSTIC FILTRATE SEAL TANK VENT 

(CS-BPCSTV) 

Section 18.1 Emission Test Results - VOC 

Section 18.2 Emission Test Results - Miscellaneous 

Section 18.3 Quality Control Results 

Section 18.4 Process Operating Data 
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SECTION 18 
CAUSTIC FILTRATE SEAL TANK VENT 

(CS-BPCSTV) 

The Caustic Fitrate Seal Tank Vent was tested on two different days for volatile 
organic compounds by MUA and M18; chloroform and hydrogen chloride were sampled on 
only one day. 

Total Hvdrocarbons lM25ql 

Figures 18.1 and 18.2present the THC trends for the test periods on 6/3/92 and 6/4/92. 
The production rate for day I was 88% of day 2. The emissions reflect this production 
difference. On 6/3/92, emissions decreased from 80 to 65 ppm over the sampling period. On 
6/4/92, emissions increased from 110 to 150 ppm. 

Volatile Om& Co mwunds (MI111 

Table 18.1 summarizes the results for Method 18 target compounds, and Section 18.1 
is a tabulation of the data TRS was not analyzed. The volumetric flow was measured during 
sampling with a pitot tube. Only methanol and chloroform were detected at levels greater than 
0.1 Ib/hr. A number of other target compounds were detected. but less than 0.1 Ib/hr. An 
unknown was present before and after dimethyl sulfide, -1.5 ppm as carbon and -0.4 to 
4.0 ppm as carbon, respectively. 

Miscellaneous Parameters 

Table 18.2 s u m m i u k s  the results of testing for aldehydes, hydrogen chloride, 
chloroform, and sulfuric acid mists. Section 18.2 tabulates the results for each compound. 
Chloroform was present. Hydrogen chloride was nondetectable. 

voc 0 ualitv c o  atrol Rmltp  

The VOC quality control data are tabulated in Section 18.3. An explanation of the data 
is included in the section. Quality control results for other parameters are included with the 
data summary in the section referenced. 

Process DescriDtion and ODeratinn Conditions 

Section 18.4 includes the process operating data as recorded and provided by mill 
personnel. Not all process operating data were given for miscellaneous parameters. The data 
with the closest run time was used. 
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TABLE 18.1 SUMMARY OF VOC RESULTS 

MUI: C"I0N-SHBII )ON 
SwmCode: CS-BPCSTV 

. ... . . 'a',. 0.1 
d l  0.1 
4 2  4 '. ' @A. 0. I 

4.l ' ,  . , 0.f 0.1 
ND ND ND 0.1 

chloroform 0. I 
Beozalc 0. I 
BrOmodlchloromelhrae ND ND ND 0.1 
Tohnne ND ND ND 0.1 
Ethyl be- ND ND ND 0.1 
m-, pXykoe ND ND ND 0. l 
0-Xykoe ND m ND 0.1 
cuwae ND ND ND 0.1 
at@=- 0.1 
bea-PbXm 0.1 
3-cpeas 0.1 
T m ( u - 1  0. I 
PCymeae 0.1 

uetbod 16 PIM ~ e t b o d  1s mt. 
0.1 Known9 &( c, lwtn 

unkoowa9acIb/hr ND ND 0.1 
. .  . .  

sum of CompOrmQ an c. I b k  0.1 6.1 0 1  
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TABLE 18.2 SUMMARY OF MISCELLANEOUS RESULTS 

MUI: (NAMPIONSHELDON Somce: Caostic Rime Seal Tank Veot 
SourceCOdc: CSBF'CSW TutDaos: 614192 
m 4500 EPN: E26P CIN: 

. . . . . . . . . 

S m k  Temperamre. O F  

Volumetric Flow Ran. x IO' DSCPM 

0. I 

ND 0.1 

1 8 - 5  
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Section 18.1 Emission Test Resulta - VOC 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Caustic Filtrate h i  Tank Vmt FIN: 4 m  
Source&& CS-BPCSTV Date: 6/3/92 EPN: E26F CIN: 

~ ~ _ _ _  

Run I Run2 . Run3 Average 

CALCULATED RESULTS 

Flow Data 
Beginning Time 1754 1854 1954 

Stack Temperature. 'F I22 I22 

Oxygea Concentration. 46 20.8 20.8 
Carbon Dioxide Concentration. 46 0.0 0.0 

Moisture Content. 46 14.0 14.0 

Volumetric Flow Rate, ~10.3 ACFM 0.6 , 0.6 
Volumetric Flow Rate, ~10.3 DSCFM 0.4 0.4 

Production Rate. ADT pulpihr 16.5 16.5 16.5 16.5 

Hydrogen sulfide 

Roces Operating Conditions 

Method 16 Data 

Concentration. ppmvd 
Emission Rate, Ibihr 

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, lbihr 

Concentration, ppmvd 
Emission Rate, Ibihr 

Concentration. ppmvd 
Emission Rate, I b k  

Methyl memaptan 

Dimethyl sulfide 

Carbon &uiIkk? 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration. ppmvd 
Emission Rate. I b 5  

Concentration, p p m d  
Emission Rata, l b k  

Concentration. ppmvd 0 .9  0.8 0.8 , 0.9 

Methyl memaptan 

Ethanol 

Emission Rate, lblhr 0.1 * 0.1 * 0.1 * 0.1 * 

Emission Rate, Ib/hr 0.1 * 0.1 * 0.1 * 0.1 * 

Acetone 
Concentration, ppmvd 0 .8  0.8 I .o 0.9 

2-RODaml 

58.8 
0. I 

57.8 
0. I 

53.0 56.5 
0.1 0. I 

Concentration, ppmvd 0.7 0.6 * 0.7 
Emission Rate, I b h  

REC 2 of 16 EIBPCSTV.XL3 12128iu2 Om or mom WIYCI we10 leu h n  the detection limit. 18.1  - 1 



EMISSION TEST RESULTS - VOC I 
Mill: CHAMPION - SHELDON Source: Caustic Filtrate S a l  Tank Vent FIN: 
SOUM Code. CS-BPCSTV Date: 6/3/92 EPN: E26F CIN: 

I 
D 

o.l * I 
OS I 
O'l I 

* 1 
I 

* I 
I 
I 
I 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rnte, l b k  

Conceatratioa. ppmvd 0.6 * 0.6 0.6 * 0.6 * 
Emission Rate. I b k  0.1 * 0.1 * 0.1 * 

2 - B ~ t a n o t ~  

Chloroform 
Conceatratioa, ppmvd 60.2 56.1 52. I 56.4 
Emission Rate. I b k  0.5 0.5 0.4 

Concentration, ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rate, l b k  0.1 0.1 * 0.1 9 

Concentration. ppmvd 1.2 * 1.2 * 1.2 * 1.2 * 
Emission Rate, I b k  0.1 * 0.1 * 0.1 * 

Concatration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 0.6 * 0.6 * 0.6 0.6 * 

Bamae 

Bromodichlomethane 

Dimethyl disulfide 

Toluaw 

Emission Rate, l b k  0.1 * 0.1 0.1 * 
Ethyl benzme 

Concentration, ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rote, lbhr 0.1 * 0.1 * 0.1 * 0.1 * 

m-, pXylem 
Concentration. ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rate. I b k  0.1 - 0.1 * 0.1 * 0.1 - 

0-Xylem 
Concentration, ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 
Emission Rate. l b k  0.1 * 0.1 * 0.1 0.1 * 

Concatration. ppmvd 0.6 * 0.6 0.6 * 0.6 * 

Concatration, ppmvd 0.6 * 0.6 * 0.6 * 0.6 * 1 
Concatration. ppmvd 0.6 * 0.6 * 0.6 *. 0.6 1 
Concentration, ppmvd 0.6 * 0.6 * 0.6 0.6 * 1 
Concentration. ppmvd 0.9 0.9 0.9 0.9 1 

Clnn- 

Emission Rate, I b k  0.1 * 0.1 * 0.1 * 0.1 * 
a l p h a - p i m  

Emission Rate, I b k  0.1 * 0.1 * 0.1 0.1 * 
beta-pinme 

Emission Rate, lbhr 0.1 * 0.1 * 0.1 * 0.1 * 
3cnrene 

Emission Rate, Ibhr 0.1 * 0.1 * 0.1 * 0.1 * 
TepensWmpooified) 

Emission Rate, lbhr 0.1 0.1 * 0.1 * 0.1 

I 
I h p e  3 of 16 EIBPCSTV.XLS I Z I ? B I U l  
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Caustic Filtrate Seal Tank Vent FIN: 4500 
Source Code: CS-BPCSTV Date: 6/3/92 EPN: E26F CIN: - 

Run I Run 2 Run 3 Average 

pcsla- 
Conceatraticn, ppmvd 
Emissioo Rate, I b k  

Knowmascarbon 
Concentration. ppmvd 

Unknowlrsascarbon 
Concentration, ppmvd 

Sum MI8 as carbon, I b h  

0.6 * 0.6 * 0.6 * 0.6 
0.1 * 0.1 * 0.1 * 0.1 * 

113.8 109.8 104. I 109.2 

6.3 2. I 3.5 4.0 
0. I 0.1 0.1 * 0.1 

Unknown Compounds 'k of Total 5.2% 1.9% 3.2% 3.4% 

Method 25A Data 
Total Hydroeprbom 

Cwcmhatioo. ppmvd as C 88.4 86.0 80.2 84.9 
Emission Rate, I b k  as C 0.1 * 0.1 * 0.1 * 0.1 * 

i 

on0 or mom values YCIC IOU lhan the dctcclion limit. 18.1 - 3 P a p  4 0 f  16 ElBPCSN.XLE I Z l ? S I V Z  I 



EMISSION TEST RESULTS - VOC I 

I 
D 

Oxygen Concentration. 46 20.8 20.8 I 
0.4 I 

I 
I 
I 
I 
I 

96.7 I 
I 

0.1 o.8 * I 
0.1 * I 

4500 1 Mill: CHAMPION - SHELDON Source: Caustic Filtrate Seal Tank Vent FIN: 
Source Code.: CS-BPCSTV Date: 6/4/92 EPN: E26F CIN: 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Be&ning Time 1140 1240 1340 
Flow Data 

Stack Temperature. "F 130 130 
Moistum Conteat. % 14.0 14.0 

Carboo Dioxide Concentration. R 0.0 0.0 
Volumetric Flow Rats, x10'3 ACFM 0.5 0.5 
Volumetric Flow Rate, ~10 .3  DSCFM 0.4 

Process Operating Conditions 

Method 16 Data 
18'8 I 

Production Rats, AD7 pulplhr 18.8 18.8 18.8 

Hydrogen sulfide 
Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rate, lblhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 96.5 
Emission Rate, I b h  0.2 ' 0.2 

Methyl mercaptan 
Concentration, ppmvd 
Emission Rate, l b 5  

Concentration. ppmvd 0.7 1.0 0.6 
Ethanol 

Emission Rate, I b k  0.1 * 0.1 * 0.1 *' 

Concentration, ppmvd 1.2 1.0 1.0 
Emission Rate, I b k  0.1 * 0.1 * 0.1 * 

AaetoW 

Z-Pmpawl 

96.6 
0.2 

97.0 
0.2 

Concentration. ppmvd 0.6 * 0.6 * 0.6 * 
Emission Rate, I b h  0.1 * 0.1 * 0.1 * 

I 
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EMISSION TEST RESULTS - VOC 
Mill: CWAMPION - SHELDON Source: Caustic Filtrate Seal Tank Vent FIN: 4500 
Sourcecode: CS-BPCSTV Date: 6/4/92 EPN: E26F CIN: 

Run I Run 2 Run 3 Average 

Dimethyl s d k l e  
Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Bramodichloromethan 
Concentration, ppmvd 
Emission Rate, I b k  

Concatration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate, lbmt 

Concentration. ppmvd 
Emission Rate, l b k  

Concentration. ppmvd 
Emission Rate, I b k  

2-Butamn 

Chlnrofnm 

Benzene 

Dimethyl disulfide 

Tolueac 

Ethyl beazme 

m-, p-Xylene 

*Xylene 

C l r m e  

dpb-pinne 

beta-pim 

3-c- 

T- Wmpocified) 

0.6 * 
0.1 * 

62.8 
0,s 

0.6 * 
0.1 * 

1.2 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

Concatration, ppmvd I .2 

0.6 * 
0.1 * 

63.4 
0,s 

0.6 * 
0.1 * 

1.2 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.7 
0.1 * 

0.6 * 
0.1 * 

I .6 

0.6 * 
0.1 * 

66.3 
0.5 

0.6 
0.1 * 

1.2 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

I .o 
0.1 * 

1.0 
0.1 

0.6 * 
0.1 * 

1.5 

0.6 * 
0.1 

64.2 
0.5 

0.6 
0.1 * 

1.2 * 
0.1 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.7 
0.1 * 

0.6 * 
0.1 

I .4 
Emission Rate, I b h  0.1 * 0.1 * 0.1 * 0.1 

' Om or mom values were IC" than the detection limit. 1 8 . 1  - 5 Page 7 of16 ElBFCSTV.XLS 12/?810? 



I EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Caustic Filtrate S a l  Tank Vent FIN: 
source code: CS-BPCS’T’V Date: 6/4/92 EPN: E26F CIN: 

I Run I Run 2 Run 3 Average 

n-cnnene r .  

Concentratim. ppmvd 0.6 * 0.6 * 0.6 * 0.6 

O.I * 0 
I 

3.1$6 I 

Emission Rnte, l b k  0.1 0.1 * 0.1 * 

Concentration, ppmvd 150.8 164.2 174.5 163.2 
KmrmrrarCarbon 

UnlwwnsaoCPrbon 
Cmmtratioa, ppmvd 5.3 5.6 4.9 5.3 

Slnn M18 ar Carbon, lblhr 0.1 0. I 0.1 0. I 
Unknown Canpolm& % of Total 3.4% 3.3% 2.7% 

Method 2SA Data 
Total Eydnnnrlmm 

0. I 
Conmtration. ppmvd as C 132.6 138.4 146.5 
Emission Rate, I b k  as C 0.1 * 0. I 0.1 

I 
I 
I 
I. 

I 
I 
I 
I 
I 

CJuc Or more vduo8 were leu lhan tho detection limil. 
18 .1  - 6 
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Section 18.2 Emission Test Results - Miscellaneous 
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EMISSION TEST RESULTS - MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Caustic Filtrate S a l  Taqk Vent FIN: 4500 
Source code: CS-BPCSTV Date: 6/4/92 EPN: ' E26F CIN: - 

Run I Run 2 Run 3 Avenge 

CALCULATED RESULTS -- 
Beginning T i e  1303 
Flow Deta 

Stack Tempernturc, 'F 130 I30 
Moisture Content. 96 14.0 14.0 
Oxygm Concentration, 96 20.8 20.8 
carboa Dioxide Concentration. 96 0.0 0.0 
Volumetric Flow Rate, x10-3 ACFM 0.5 0.5 
Volumetnc Flow Rate, x10-3 DSCFM 0.4 0.4 - 

Process Operating Conditions 

Miscellaneous Parameters 
Production Rate, ADT pulphr 18.8 18.8 

Chlorofonn (Adsorption Tube) 
Concentration. ppmvd 82.8 82.8 
Emission Rae. I b k  0.6 0.6 

Concentration. ppmvd 0.5 * 0.5 * 
HyIydroSm chloride 

Emission Rate. Ibhr 0.1 * 0.1 * 

Ons or mom values wcm l e u  Ib.n the delestion limit. 1 8 . 2  - 1 Page2018 0IBPCSTV.XLS 1 /21  , d l  
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Section 18.3 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before. 
during and after the VOC testing on the source. The source test results have not bem corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by FPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

Total Hvdrocarbon (T €IC) bv MUA 

&Xibration was performed using certified propane concentrations (reponed as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanie ComDounds bv M18 

The calibration curvc was verified by analyzing a check standard containing a number of 
compounds. "he percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified hom the check standard. 

A line study was performed by introducing methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced Sutfu r bv M16 

A calibration curve was prepared from three standards generated from gravimetrically 
ceaifed permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

l \ m c \ R E p M I T ~ ~ w s ~  
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SOURCE 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

THEOR 

.e.?!!! . 

0.0 
36.0 
91 .o 

1506.0 

CORR COEFF 

6/3/92 
!Prn %ERR ....................... " ...... "I, 

-5.0 -0.: 
39.0 0.: 
93.0 0.1 

1505.0 -0.1 

0.9999 

cs-BPCSTV 

614192 
%ERR P-! --.. ..................... 

0.0 0.0 
35.0 -0.7 
90.0 -0.8 
150. 0.0 

0.9999 

2. PROPANE LINE RECOVERY 

DATE 6/3/92 !DATE 6/4/92 

................................................ INST " ............. LINE " ....... " %REC " ..................................... ;INST " LINE " ".."" ........................... %REC 
BEFORE 1464.0 1434.0 98.0%: 150.0 149.0 99.3% 

............. 

AFTER 150.0 149.0 99.3%; 150.0 151.0 100.7% 

3. LINE BLANK 
6/3/92 6/4/92 

.." r!P!r!! ....... " ................................ i ........................ "e.?!!! .... " 

BEFORE 2.0 2.0 .. AFTER 2.0 

THEOR = 150ppm 
* *  Not performed 

18.3 - 2 



SOURCE cs-BPCSTV 

QUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

ANALYTE THEOR ;DATE 613192:DATE 6/4/92 
............................................................................ I?.?-" !.P.P. !I!..." %REC d P P L - - " . - "  1 %REC -_.._ 

46.5 89.4% 
36.4 38'7 87.7% 74'5%1 51.3 123.5% 

ethanol 52.01 
acetone 41.6i 
isopropanol 39.91 32.8 82.3%/ 42.2 105.8% 
dimethyl sulfide 9.1: 8.1 89.0%! 9.4 103.3% 
benzene 34.21 34.2 100.0%\ 19.3 56.6% 

dimethyl disulfide 33.9; 29.7 87.7%: 33.9 99.9% 
to I u e n e 28.7: 26.0 90.4%: 26.2 91.1% 
ethyl benzene 24.91 22.1 88.8%: 24.9 100.0% 
m-xylene 49.81 44.0 88.4%1 49.8 100.0% 
o-xylene 25.0: 21.8 87.4%1 24.9 99.7% 
cumene 21.9/ 19.2 87.4%! 21.7 98.9% 
alpha-pinene 19.21 17.0 88.9%! 18.9 98.5% 
beta-pinene 19.21 16.6 86.1%; 18.7 97.3% 
3-carene 19.31 15.9 82.5%; 18.1 94.0% 
p-cymene 19.6; 16.0 82.0%1 18.6 95.1% 

2. PROPANE RESPONSE 

i 

brornodichlorornethane 18.81 16.9 89.9%/ 18.7 99.5% 

THEOR .............. ! j . %REC i i ........ " ...................... %REC 
BEFORE 36.0; 38.2 106.1%; 41.0 113.9% 

41.0 113.9%: 42.4 117.8% AFTER 36.01 

3. METHANOL LINE RECOVERY 

............................... GC ---...--..-......- LINE .............................................. %REC IGC LINE %REC .............. 
6/4/92 i 6/3/92 i 

BEFORE ' 10.3 10.6 102.9%; 9.7 
AFTER 9.7 1 9.4 9.4 100.0% 

4. LINE BLANK 

BEFORE F3A2012 i t  
AFTER 

Poor recovery and line blank due to misfired valve 
*. Not performed 

........ 1 I ------________ FILE REF------ ....... .............................. ................... " ......................................................................................................................................................... " 

i . .  
i 
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At this facility, vent gases from the chlorine stage tower, 
washer hood and seal tank are collected and transported to a 
scrubber system for removing C1,. 

The gases 
pass through a countercurrent flow packed tower. The packed tower 
has a diameter of 4 ft and is 13 ft tall. The tower contains 2 ft 
of Kimre model 37/47 kynar packing and a mist eliminator consisting 
of six layers of 16/96 Kimre kynar. Scrubbing solution is sprayed 
on the packing through spray nozzles located above the watted 
packing. The scrubbing solution used in this stage is 5 % caustic. 
The design makeup flow rate is 50 gprn. The gases leaving this 
scrubber are vented to the atmosphere through a short stack. The 
design gas flow rate through this system is 6,300 ACFM at 1 4 O O F .  

aaure is a schematic of the C1, scrubber system. 

10.4 - 1 



REPULPER 

a, WASHER h SULTANK 

BBnresentative Process C- 
* .  

Scrubbing medium 
(white liquor, weak wash, caustic, etc.) : 5 %Caustic 
Gas flow rate : 2,500 SCFM 
Scrubbing solution recirculation rate : N/A 

18.4 - 2 



A. Ble-a Practice 

The mill has one bleach line with C,E,H sequences which produce 
400 tonlday bleached kraft softwood pulp to a final G.E. brightness 
of 68 a .  During the trials the bleach plant operated at a rate of 16- 
17 tons/hour. Fiaure 2 is a diagram of the bleaching process. 
w s  2 show the bleaching conditions for the bleach plant 
during the trial. The kappa number of the brownstock ranged from 25 
to 30 during the test with an average of 29. 

- 

c E H 

Consistency, percent 
Temperature, O F  

Time, minutes 
Chlorine, lblton odbs 
Hypochlorite as C1, lblton 
Caustic, lb/ton 

. Peroxide, lbfton 
Chlorine dioxide 
Residual chlorine, lb/ton 
Vat pH 
K number 
G.E. Brightness 

3.2 
105 
30 
115 

0 
0 
0 
0 

NIA . 1.6 - NfA 
N / A  

10 
115 
60 

0 
0 
90 
0 
0 

NfA 
10.7 
4.5 
N I A  

10 
115 
90 

0 
44  

0 
0 
0 

NIA 
9 

N I A  
68 

B. Water Reus% - Fresh water is used on the chlorine stage, hypo 
filtrate and fresh water on the extraction stage and white water on 
the hypo stage. 

C. -Plant VentCIlq - Chlorine stage vents are combined into a 
single duct for treatment in a scrubber. Vents not collected into the 
combined vent are individually vented. Piaure 2 shows the location 
of various vents. 

Reorwentative Process Condltlons 

Bleaching sequence : CEH 
Wood species : Southern pine 
Production rate : 400 
Kappa number : 29 
Chemical usage : Cl,, NaOH and NaOCl 
Percent C102 substitution : 0 
Tower temperatures and retention times : Refer to previous table 
CE kappa number : N/A 

. .  
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CHRMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:17 NO306 P . l l  

Br.mn P ~ T S  - PROCESS OPERATINO CONOXTIONS 

nil18 Champion-lholdon S0UrC.r CauatLC Piltrato Soal Tank Vont 

PIN: 4500 BPNI g26? CINI 

INPUT OhTA Unit. Run 1 Run 2 Run 3 Avorag. 

Sourcoi Bloach Plant Oat01 6-03-92 

Boginning Tim. 
8loaching Soquonco 
UOod Spocioa 
Production Rat. 
kappa no. on+ Bloachlng 
Touor pH 
CI kappa no 
C/O2 Subatitutlon 

Chmnioal Urnago 
Chlorino 
Chlorino DioxLdo 
Sodium Hydroxido ' 

Sodium Ilypoohlorlto 
Oxygen 

Touor Tm+raturoa 

Scrubbor Data 
TYP. 
Oerubbina nodi8 

17x45 
CBn 

90PzvoO0 
395 
22.8 
10.0 
5.0 
0 

18142 19140 
cen CBR 0.00 

 SO^ 9o??wooo 0.00 
39.5 395 0.00 
22.6 22.6 0.00 
10.8 10.8 0.00 
5.0 3.8 0.00 
0 0 0.00 

lb/ton 
lb/ton 
lb/ton 
lblton 
lb/ton 

d0pt.b r 
degree P 
dogre. P 
dogroo ? 
degroo P 

mln 
mLn 
min 
min 
min 

hC?M 
QPX 

in. H20 

18.4 - 5 23-sep-92 
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CHAMPION INT 'L -EOHS ID:713-456-6940 OCT 06'92 13:17 Nor006 P.12 

t 
BLEACH PLANTS - PROCtSS OPERATINO CONDITIONS 

4 
Hillr Champion-Shrldon 6OUL.COI CAUatiC FiltrACO S0.1 T i n k  Vont 
Sourcor nlo~ch Plant DAtmt 6-03-92 
CINr 4500 EPN; E26F CIH: 

INPUT DATA Unit. Run 1 Run z Run 3 Avor~go 

Bopinnlng flmo 
Blo~ehinp Soquonco 
wood Sp.CL.. 
Production R ~ t o  
!uppa no. ont ~10aehFag 
Towor pH 
CB k A p p  no 
C/O1 Subatitution 

Chemlcal Uaago 
Cblorlno 
Chlorlno DlorldO 
Sodlum Hydroxide 
Sodium Hypochlorlto 
.Oxygen 

Towor Tmp.ratueoe 

Rotontlon Time.  

lb/ton 
lb/ton 
lb/ton 
lb/ton 
lbfton 

dogram F 
degrao P 
dogrmo C 
dogroo P 
degrso C 

mln 
m i n  
min 
min 
min 

hCFM 
OPH 

in. Ha0 
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CHAMPION INT’L-EOHS ID:713-456-6940 OCT 0 6 ’ 9 2  1 3 : 1 8  Nor006 P.13 

BLEACH PLWTS - PRocess OPERATINO CONDITIONS 

W l l l t  Champion-Sholdon 
Sourcot Bloach P lan t  
PIN: 4500 

Soureor CaUltlC ? l l t r ~ t o  00.1 Tank Vont 
D a t m r  6-04-92 
EPNI E26? CIN; 

INPUT DATA U n i t .  Run 1 Run 2 Run 3 Avorag0 

Baglnnlng Tim. 
Bloaching soquonco 
wood sg.cim. 
Production Rata 
kappa no. ont Bloachlng 
T m r  pH 
CE kappo no 
C/O2 SubBt i tu t ion  

C h a n l c a l  Uaago 
Chlorlno 
Chlorlno Dioxide 
Sodlum Hydroxldo 
Sodium Hypochlorlto 
ow9.n 

Towr Tanporaturos 

Rotontion Thorn  

Scrubbor Data 
Typo 
Scrubbing Modla 
0.. Plow RAt. 
Llquld ?low Rat. 
Oro.m~ro Drop , 

* 
l b / ton  
lb / ton  
Ib/ton 
l b f t o n  
Lbfton 

degroo ? 
dograo T 
dagroo P 
degroo I 
degrar T 

mln 
mln 
m l n  
mln 
rnln 

ACIW 
o w  

in .  H20 

U:39 12134 13r3O 
crn CEH CBH 0.00 

S O r w O D  SOITWOOD SO?TWOOD 0.00 
450 450 450  0.00 
19.2 19 .2  19.0 0.00 
10.7 10.9 10.8 0.00 
5.7 5.3  5 .3  0.00 
0 0 0 0.00 

0.00 

84 87 90 0.00 --- 0.00 
85 85 a5 0.00 

--- 0.00 

............................................. 
--- --- 

42 42 4 1  --- --- 

18.4 - 7 
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CHAMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:18 No.-006 P . 1 4  

M i l l s  Champion-Sheldon 
Source: Bleach P l a n t  
TIN: 4500 

BLEACH PLANTS - PROCESS OPERATING CONDITIONS 

Source: CiuOtiC F i l t r a t e  Sea1  Tank V e n t  
D i t 0 8  6-04-92 

CIN: EPN: E261 

INPUT DATA Uni te  Run 1 Run 2 Run 3 Average 

Bmginninq Time 
81eaching Sequmnco 
wood spaci.. 
Product ion  Rate 
kappa no. ont Blmechinq 
Tower p 
a k a $ p  no 
C/O1 S u b r t L t u t i o n  

Chemical Uenge 
C h l o r i n e  
C h l o r i n e  Dioxlde 
Sodium Hydroxidm 
Sodium Hypoch lo r i t e  
Oxygen 

T o w r  temperatures 

Retmntlon Time. 

(Icrubber Data 
TYP. 
Scrubbing  Media 
0.. ?low Rate 
L iqu id  ?low R i t e  
Pressure ~ r o p  

14126 
CBH 

SOFTWOOD 
4 ¶ 0  
19.2 

10.7 
5.5 

t 0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

l b / t o n  
l b / t o n  
l b / t o n  
l b / t o n  
lb / ton  

dmqree P 
degrme ? 
dmgree T 
degree  F 
degree  ? 

min 
mln 
mln 
m i n  
alii 

AC?M 
cpn 

in. n20 

1 8 . 4  - 8 
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SECTION 19 

HYPO WASHER VENT 

(CS-BPHWV) 

Section 19.1 Emission Test Results - VOC 

Section 19.2 Emission Test Results - Miscellaneous 

Section 19.3 Quality Control Results 

Section 19.4 Process Operating Conditions 



SECTION 19 
HYPO WASHER VENT 

(CS-BPHUrV) 

The Hypo Washer Vent was tested on two different days for volatile organic 
compounds by M25A and M18. This source was also tested for chloroform and hydrogen 
chloride. 

Total Hvdroearborw (M25A) 

Figures 19.1 and 19.2 present the THC trends for the test periods on 5/19/92 and 
5/21/92. 'Ihe THC emission profdes were very different on the two days. On 5/19/y2, 
emissions ranged from 15-25 ppm. However, on 5/21/92, while the emissions started out on 
the 25 ppm level, they rapidly dropped to 10 ppm and less. Instrument problems were noted 
and may totally account for rhis discrepancy. 

Volatile Ornank Co mnounds (M181 

Table 19.1 summarizes the results for the Method 18 target compounds, and 
Section 19.1 is a tabulation of the data. TRS was not analyzed. The volumetric flow was 
measured during sampling with a pitot tube. chloroform was present in all samples. Traces 
of methanol, the pinenes, and the terpenes were noted. 

Miscellaneous Parameterg 

Table 19.2 summarizes the results of testing for aldehydes, hydrogen chloride, 
chloroform, and sulfuric acid mists. Section 19.2 tabulates the results for each compound. 
Chloroform was determined at 0.5 lbhr, less than one half the level found by M18. Hydrogen 
chloride was not detected on either day. 

VOC Oualih Co ntrol Resol& 

The VOC quality control data an tabulated in Section 19.3. An explanation of the data 
is included in the section. Quality control results for other parameters an included with the 
data summary in the section referenced. 

Process Description and Operatinn Conditions 

Section 19.4 includes the process operating data as recorded and provided by mill 
personnel. Not all process operating data were given for miscellaneous parameters. The data 
with the closest run time was used. 
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TABLE 19.1 SUMMARY OF VOC RESULTS 

Mill: CHAMPION-SHELDON soulu: Hypo Wasbcr Vent 
S~un~Code:  CS-BPHWV Test Dates: 5/19/92 sn1/92 

0. I 
0. I 
0.1 
0.1 

Dimethyl dfstllflde 0.1 

Me- 0. I 
Erhanol ND ND ND 0.1 

Mahod 18 Data, l b k  

ND ND ND 0.1 
ND ND ND 0. I 
ND ND ND 0.1 
tl 2.2 t 7  0.1 
ND ND ND 0. I 

BrOmOdidd- ND ND ND 0.1 
Tolueae ND ND ND 0.1 
Ethyl knam ND ND ND 0.1 
m-. p X y k n  ND ND ND 0.1 
0-Xykn ND ND ND 0. I 
cuwn ND ND ND 0.1 *- ND 0.1 
ko-Ptaaos ND 0. I 
3-cmns ND 0.1 

TaP-=(umped&d) ND ' 0.1 

P-Cymen ND ND ND 0. I 
Mahod 16 UM Mcthod 18 Data 

b w m  c, lwhr 0. I 
Unt~~owm IU C. Ibmt 
Sum of Compounds i ~ 1  C. lbmt 

0. I 
0.1 . .  



TABLE 19.2 SUMMARY OF MISCELLANEOUS RESULTS 

Source: Hypo Wasber Vent 
TestDates: 5/19/92 5/21/92 
CIN: 

ND = Not Detected 
DL = Detecaioo Llmlt 

19 - 5 
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EMISSION TEST RESULTS - voc 
Mill: CHAMPION - SHELDON Source: Hypo Washer Vent FIN: 4500 
Sou~code: CS-BPHWV Date: 5119192 EPN: E26C CIN: - 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 
Wnniw Time 1254 1333 1433 

Stack Temperaturn. 'F 93 93 
Moisture Content, % 2.2 2.2 
Oxygm Concentration, A 20.8 20.8 
carboa Dioxide Concentration. % 0.0 0.0 
VolumStric Flow Rate, x10-3 ACFM 4.2 4.2 
Volumc4nc Flow Rote, ~10.3 DSCFM 4.0 4.0 

Production Rate. ADT pulplhr 17.7 17.7 17.7 17.7 
Process operating cooditions 

Method.16 Data 
Hydrogm s N i Q  

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Methyl mercaptan 

Dimethyl S U m e  

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate. Iblhr 

Concentration, ppmvd 
Emission Rate. l b h  

Concentration. ppmvd 
Emission Rate. l b k  

Concentration. ppmvd 
Emission Rate, I b k  

Methyl mercaptan 

Ethanol 

AeetolW 

2-mJpanol 

3.8 
0.1 * 

3.8 
0.1 * 

4.4 
0.1 * 

4.0 
0.1 * 

0.5 * 0.5 0.5 * 0.5 * 
0.1 * 011 * 0.1 * 0.1 * 

0.5 * 0.5 * 0.5 * 0.5 
0.1 * 0.1 * 0.1 * .  0.1 * 

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate. lblhr 0.1 * 0.1 * 0.1 * 0.1 * 

P J 

19.1 - 1 
00 cf mom  value^ WCIC ley  lhrn the detection limit. Page 2 of I6 EIBPHwv.XLF i ? i z ~ , u !  



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHEU)ON Soum: Hypo Wasber Vent FIN: 4500 

-I 
I 

kurcacode. C S - B P W  Date: 5/19/92 E!”: E26C CIN: 

L 

Run 1 Run 2 Run 3 Average 

Dimethyl sulfide 
Concatration, ppmvd 
Emission Rate. I b h  

Conwtration. ppmvd 
Emission Rats, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concatration. ppmvd 
Emission Rate, l b h  

Bromodiehlomethnne 
Concentration, ppmvd 
Emission Rate, l b h  

Concatration. ppmvd 
Emission Rats, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentrution. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rak, i b h  

Conwtration. ppmvd 
Emission Rate. I b h  

Concatration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concatration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rnte. I b h  

Concatration, ppmvd 

Z-Butanon 

Chlorofolm 

Benzmt 

Dimethyl disulfide 

Toluene 

Ethyl beam 

m-, pxylene 

*Xylene 

CUmene 

alpha-pinene 

beta-Pineae 

J-cpreae 

T e r p e n s W n s ~ e d )  

0.5 * 
0.1 * 

30.5 
2.2 

0.5 * 
0.1 

1.0 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.7 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.9 

0.5 * 
0.1 * 

26.9 
2.0 

0.5 * 
0.1 

1.0 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
O . !  * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

25.3 
1.9 

0.5 * 
0.1 * 

1.0 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * P 
o.l * t 
0.5 2.0 * u 
o.l 1.0 * * I 

21.5 

0.1 * 

I 
0.5 * I 
0.5 * 1 
0.5 * I 
0.5 * 1 
0.5 * I 

0.1 * 

0.1 * 

n.1 * 

0.1 

0.1 * 

0.4 4 
0.1 

0.3 1 
0.1 * 

0.5 I 
0.1 

0.5 1 
0.1 ~~ ~ Emission Rate, i b h  0.1 * ~ . .  ... 

I 19.1 - 2 ’ or rn v d u u  w e n  leu tlun UK delcctioa limit. Page 3 of 16 EIBPHWV.XIS 12/?8iU? 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Hypo Washer Vent FIN: 4500 
Sourcecais: CS-BPHWV Date: 5/19/92 EPN: E26C CIN: - 

~ 

Ruo I Run 2 Run 3 Average 

PCymene 
Concentration, ppmvd 0.5 * 0.5 * 0.5 * 0.5 * 
Emission Rate, l b k  0.1 * 0.1 * 0.1 * 0.1 * 

KnowmwCarbon 

UnbmnaaqCarbon 
Concentration, ppmvd 50.4 29.9 27.7 36.0 

Conceatration. ppmvd 9.6 0.5 * 0.5 * 3.5 
Sum M18 w carbon, l b h  0.4 0.2 0.2 0.3 
Unknown Compounds % of Total 16.0% 1.7% 1.8% . 6 S %  

Total Hydroeprbom 
Method ZSA Data 

Concatration, ppmvd as C 22.5 19.4 18.4 20.1 
Emission Rate, l b k  as C 0.2 0.1 0.1 0. I - . * 

COMMENTS : 

M18 run 1 for 5RU92 WM rejcctcd due to double injzclion. 
M25A data w not nportcd for runs 2 and 3 on 5/21/92 

due to instrument pmbknu. 

1 9 . 1  - 3 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Hypo Washer Vent FIN: 4500 

I 
: I  
u 
P 

20.8 1 
3.0 I 
I 
I 
I 
I 
I 
I 

0.1 2s * I 
I 

::; : I 
::: : I 

~ o ~ c o d s :  CS-BPHWV Date: 5/21/92 EPN: E26C CIN: 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginnine Time 1038 1138 I238 
Flow Data 

Stack Tempenhus, OF 90 90 
Moisluru Cootcat. I 4.8 4.8 
o x y p  Gmceatntion. I 20.8 
Carbon Dioxide coacclltration. R 0.0 0.0 
Volumetric Flow Rata, x10'3 ACFM 3.2 3.2 
Volumebic Flow Rate, x10'3 DSCFM 

Ruduction Rate, ADT pulpihr 14.2 14.2 14.2 14.2 

Hydrogen sulfide 

3.0 
Process Operating Conditions 

Method 16 Data 

Conceatration, ppmvd 
Emission Rate, Ibihr 

Concmpption, ppmvd 
Emission Rate, I b h  

Conceatration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate, lbihr 

Concentration. ppmvd 
Emission Rate, I b k  

Methyl mercaptan 

Dimethyldide 

Carbon disulfide 

Dimethyl disuuide 

Method 18 Data 
Methanol 

Concentration. ppmvd 2.6 2.3 
Emission Rate, Ibihr 0.1 * 0.1 * 

Conceatration, ppmvd 
Emission Rate, lwhr 

Concentration, ppmvd 0.5 * 0.5 * 
Emission Rate. I b h  0.1 * 0.1 *. 

Concentration, ppmvd 0.5 * 0.5 
Emission Rate, lblhr 0.1 * 0.1 * 

Concatration, ppmvd 0.5 * 0.5 * 

Methyl mecaptan 

EUuu~ol 

Aeelon 

2-hpanol 

Emission Rate, I b 5  0.1 * 0.1 * 

19.1 - 4 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Hypo Washer Vent FIN: 4500 
Sou~code: CS-BPHWV Date: 5/21/92 EPN: E26C CIN: - 

Run I Run 2 Run 3 Average 

Diethyl sulndc 
Concentration, ppmvd 
Emission Rots. l b 5  

Concentration. ppmvd 
Emission Rate, lblhr 

Concantration. ppmvd 
Emission Rate, l b 5  

hcentration, ppmvd 

Z-ButaM~e 

Cblomfm 

Benzeae 

Emission Rots. I b 5  
Bnmodieblommethane 

Concatration. ppmvd 
Emission Rate, I b 5  

Concantration, ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rate, I b 5  

Concentration. ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emissioa Rate, l b h  

Concentration, ppmvd 
Emission Rate, l b 5  

Concentration. ppmvd 
Emission Rats, I b 5  

Concentration, ppmvd 
Emissioa Rate, l b b  

Concentration. ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rate. I b 5  

Terpenes (Umdfied) 

Dimethyl disulfide 

Toluene 

Ethyl bampne 

m-, pXylme 

0-Xylene 

CUrnene 

n lpha- l ' i~~~e  

beta-KllUW 

3-c- 

0.5 * 
0.1 * 

20.7 
1 . 1  

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 * 
0:t * 

0.5 * 
0.1 * 

25.2 
1.4 

0.5 
0.1 * 

1.1 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 

0.5 
0.1 * 

23.0 
1.3 

0.5 * 
0.1 * 

1.1 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.4 
0.1 * 

0.5 
0.1 

0.5 
0.1 

0.5 Concentration, ppmvd 0.5 * 
Emission Rate. I b 5  0.1 0.1 * 0.1 ' 

P 

W n mom v d l n  wem leu than the detection limit. 19.1 - 5 FWC 7 of 16 EIBPW.XLS 12i?ai~! 



EMISSION TEST RESULTS - VOC I 
"7 I 

1 
O.I * 1 

Cmcmtratim, ppmvd 0.0 0.0 0.0 1 

Mill: CHAMPION - SHELDON Source. Hypo Washer Vent FIN: 
%umcoQ: C S - B P W  D a k  5/21/92 EPN: E26C CIN: 

Run I Run 2 Run 3 Average 

P-CPl- 
Concatration. ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rate, l b k  0.1 * 0.1 * 

Known9 a5 carbon 

Unknoma5CPrbon 

Sum MIS p3 Carbon, I b h  0.2 0.2 0.2 

Concatration, ppmvd 29.6 29.1 29.4 

I Unlmown Cmpnlmds 'k of Total 0.0% 0.0% 0.0% 

Method ZSA Data - 
Total Hydrocsrbom 

Concatration. ppmvd as C 21.0 21.0 
Emission Rate, I b k  8s C 0. I 0.1 I 

I- 

COMMENTS : 

M I 8  nm 1 for 5/21/92 waa n j d  due to double injection, 
M25A daU waa not rsportrd for runa 2 and 3 on 5/21/92 

due to instrumat problant. 

on0 or rwm vdua wen ku than the detection limit. 19.1 - 6 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Hypo Wasber Vent FIN: 4500 
Sourcecodc: CS-BPHWV Date: 5/19/92 EPN: E26C CIN: - 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
BeaiMinn Time 1912 - - 
Flow Data 

Stack Temperalure. "F 
Moismre Content, R 
oxygca Concentration. R 
Carbon Dioxide Concentration, R 
Volumetric Flow Rate, x10'3 ACFM 

93 
2.2 

20.8 
0.0 
4.2 

93 
2.2 

20.8 
0.0 
4.2 

Volumetric Flow Rate, x10-3 DSCFM 4.0 4.0 

Pmduction Rate. ADT pulpk  17.7 17.7 
Process Operating Conditions 

Miscellaneous Wrameters 
Chloroform (Adsorption Tube) 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 0.5 * 0.5 * 
Hydrogen chloride 

Emission Rate. l b k  0.1 0.1 * 

Om or m m  value8 were ICY h n  h e  detection limit. 1 9 . 2  - 1 Page 2 of 8 0 I B P W . X L S  Ili2X.u: 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 

4500 1 
I 
I 

Oxy- Concmtdw, 96 20.8 2::: I 

Mill: CHAMPION - SHELDON Source: Hypo Washer Vent FIN: 
%-Code: CS-BPHWV D a b  5/21/92 EPN: E26C CIN: - 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 

Flow Data 

- 
Beginnirtg Time 1650 

Stack Tern, OF 90 90 
Moishlre Conteat, 96 4.8 

corbw Dioxide Concentration, 96 0.0 0.0 
Volumhic Flow Rote, x W 3  ACFM 3.2 3.2 - 
VolumStric Flow Rote. x10-3 DSCFM 3.0 3.0 1 

Roegs Operating Conditions 
Production Rate. ADT pulplhr 14.2 

Chloroform (Adsorption Tube) 
Miscellaneous Wrameters 

::: I Concentration. ppmvd 9.1 
Emission Rote, l b k  0.5 

Concentration. ppmvd 0.5 * 
Emission Rote. I b h  0.1 * 

aydmgm chloride 

00 or mmx vduei we= leu h n  h e  detection limit. 19 .2  - 2 
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Section 19.3 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been comcted 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdroearbo n (THC) bv M25A 

Calibration was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic ComDounds bv Ml& 

I 

The calibration curvp was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified from the check standard. 

A line study was performed by i n d u c i n g  methanol in air from a Tedlar bag at the probe 
tip and then directly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovay. Tht gas chromatograph was allowed to run for the duration of the analysis 
time, and the absaKx of peaks was used to demonsaate a line blank. 

Total Reduced S d u r  bv M16 

A calibration c w e  was prepared from three standards generated from gravimetrically 
certifkd permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by i n d u c i n g  hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

1 9 . 3  - 1 



SOURCE 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

THEOR 

.PR!!!.-".--"" I--.." .......... _.I.. . 
0.0 

36.0 
91 .o 
150.0 

CORR COEFF 

5/19/92 
%ERR Pm I..-..... I I" 

6.0 4.c 
26.0 6.7 
91 .o -0.1 

151 .O 0.7 

0.9950 

CS-BPHWV 

5/21/92 
%ERR P!!! "".".""_ 

0.0 0.0 
35.0 . -0.7 
88.0 -2.0 

151.0 0.7 

0.9997 

2. PROPANE LINE RECOVERY 

DATE 511 9/92 :DATE 5/21/92 
INST LINE %REC !INST LINE %REC ....................................................... ................... i ........................................... ................. 

BEFORE 150.0 150.0 100.0%/ 150.0 150.0 100.0% 
AFTER 136.0 131.0 96.3%; 149.0 149.0 100.0% 

3. LINE BLANK 
511 9/92 5/21 192 

... i ppm "- ppm ........................ ............... ........................ "....-.l....-ll...l.l"-."-."I.. " I i " ..-... 
BEFORE * i . 
AFTER 

Not performed 

19.3 - 2 
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SOURCE CS-BPHWV 

QUALITY CONTROL SUMMARY 
METHOD 18 

1. CHECK STANDARD 

......... ... ......... ..... %REC 
ANALYTE THEOR 

rn " .................................................... P k "  I"... .P.P.!!! 
ethanol 52.0; ' 49.3 94.8% 

511 9/92: DATE 5/21/92 

47.8 91.8% 
38.4 92.3% 

8.4 92.3% 
isopropanol 39.93 38.1 95.5%, 37.1 93.1% 
dimethyl sulfide 9.1 1 8.7 95.6%! 
benzene 34.21 ' 34.2 100.3%j 30.9 90.4% 
bromodichloromethane 18.81 16.2 86.2%3 16.3 86.7% 
dimethyl disulfide 33.9: 31.3 92.3%; 31.2 92.2% 
toluene 28.71 26.5 92.4%/ 26.0 90.5% 
ethyl benzene 24.91 22.9 91.9%; 22.7 91.2% 
m-xylene 49.8; 47.6 95.6%/ 45.2 90.8% 
o-xylene 25.01 22.9 91.5%: 22.6 90.5% 
curnene 21 .si 19.5 89.0%[ 19.9 90.5% 
alpha-pinene 19.21 17.5 91.3%; 17.2 90.0% 
beta-pinene 19.21 17.3 90.1%1 17.4 90.4% 
3-carene 19.31 16.1 83.5%/ 16.4 85.3% 
p-cymene - 19.61 15.8 80.6%: 17.0 86.8% 

2. PROPANE RESPONSE 

1 IDATE " ~ " . . % . ~ ! _ c _ ~  PP"!!! .""....." __ ......- "_ 

acetone 41.61 39.3 94.5% 

~~ 

THEOR ........ " ........ i : .......................................... %REC ......... +.." ! ..... " .................. %REC " ". 
BEFORE 36.0i 38.7 107.5%f 39.0 108.3% 
AFTER 36.01 37.7 104.7%; 38.7 107.5% 

3. METHANOL LINE RECOVERY 
511 9/92 5/21 192 

.......................... GC .... "._ ...... LINE %REC !GC : ....................................................................... LINE %REC " ..... 
10.8 10.9 100.9% 

AFTER 10.2 11.0 107.8%! 13.6 10.4 76.5% . 

................................................... 
BEFORE 10.8 11.0 101.9%1 

4. LINE BLANK 
.............. .......................................................... " ............................ [-__I__-_-_.__ " ............... FILE " ................................................................................................. 1 REF 

" ............ 
BEFORE EJA2006 iELA2005 
AFTER EJA2016 /ELA2010 

19.3 - 3 
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At this facility, vent gases from the chlorine stage tower, 
washer hood and seal tank are collected and transported to a 
scrubber system for removing Cl,. 

Fiaure A is a schematic of the C1, scrubber system. The gases 
pass through a countercurrent flow packed tower. The packed tower 
has a diameter of 4 ft and is 13 ft tall. The tower contains 2 ft 
of Kimre model 37/47 kynar packing and a mist eliminator consisting 
of six layers of 16/96 Kimre kynar. Scrubbing solution is sprayed 
on the packing through spray nozzles located above the wetted 
packing. The scrubbing solution used in this stage is 5 0 caustic. 
The design makeup flow rate is 50 gpm. The gases leaving this 
scrubber are vented to the atmosphere through a short stack. The 
design gas flow rate through this system is 6,300 ACFM at 140°F. 

I 
I 
I 
I 
I 19.4 - 1 



I FILTRATE 

cr, WASHER 
SCAL TANK 

esentative p w e s s  condrtlons * .  

Scrubbing medium 
(white  liquor, weak wash, caust ic ,  e tc . )  : 5 %caustic 
Gas flov rate  : 2 , 5 0 0  scm 
Scrubbing solution recirculation ra te  : N/A 

19.4 - 2 
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,, A. - 
r. The mill has one bleach line with C,E,H sequences which produce 

400 ton/day bleached kraft softwood pulp to a final G . E .  brightness 
of 68 S .  During the trials the bleach plant operated at a rate of 16- 
17 tons/hour. Fiuure 2 is a diagram of the bleaching process. 
Tablas 2 and 2 show the bleaching conditions for the bleach plant 
during the trial. The kappa number of the brownstock ranged from 25 
t o  30 during the test with an average of 29. 

C E H 

Consistency, percent 
Temperature, O F  

Time, minutes 
Chlorine, lb/ton odbs 
Hypochlorite as C1, lb/ton 
Caustic, lb/ton 

" Peroxide, lb/ton 
Chlorine dioxide 
Residual chlorine, lb/ton 
Vat pH 
K number 

. G . E .  Brightness 

3.2 10 
105 115 
30 60 
115 0 

0 0 
0 90 
0 0 
0 0 

N/A N/A 

- N/A 4.5 
N/A N/A 

10.7 1.6 

10 
115 
90 
0 
44 
0 
0 
0 

N/A 
9 

N/A 
68 

B. Water R eusa - Fresh water is used on the chlorine stage, hypo 
filtrate and fresh water on the extraction stage and white water on 
the hypo stage. 

C. V e n u  - Chlorine stage vents are combined into a 
single duct for treatment in a scrubber. Vents not collected into the 
combined vent are individually vented. a m r e  2 shows the location 
of various vents. 

BeDreSenta+tVe Process conditions 
Bleaching sequence : CEH 
Wood species : Southern pine 
Production rate : 400 
Kappa number : 29 
Chemical usage : Cl,, NaOH and NaOCl 
Percent CIOl substitution : 0 
Tower temperatures and retention times : Refer to previous t a b l e  
CE kappa number : N/A 

19.4 - 3 
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CHRMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:11 No.005 P.18  

BLEACH PLANTS - PROCESS OPSRATIHG CONDITIONS 

8111: Chunpion-Shmldon Sours.: Hypo warhor Hood Vont 

PIN: 4500 SPN: E26C CIN: 

INPUT DATA Unit. Run 1 Run 2 Run 3 Avorag. 

Sourso: BloaCh Plant Oator 5-19-92 

Beginning Tim. 
B1oaching Soquonco 
Wood Spoeior 
Production Rat0 
kappa no. ont Bleaching 
Towor pH 
CP kappa no 
C/O2 Subatitution 

Chemical IJaago 
ChlorLno 
Chlorino Dloxido 
Sodlum Hydroxido 
8odlum nypochlorlto 
0Xyg.n 

Twor Tompsraturra 

Rotontion T M r  

Bsrubbor Date 
TYP. 
Scrubbing MOdiA 
Gas F h W  Rat0 
Limid TlaV Rat0 
Proaauro Drop 

s 

lb f ton 
lb/ton 
lblton 
lb/ton 
lb/ton 

dogroo F 
dogroo F 
dogroe F 
dogroo F 
dogroo F 

min 
mln 
min 
mln 
min 

ACFM 
GPH 

in. n20 

12:46 13149 
CEW CEH 

SO-D SOTTVOOD 
425 425 
21.6 22.5 
8.1 7.7 
6.0 6.0 

0 0 

14: 54 
CEH 

soFTwooo 
425 
22.5 
8.7 
5.6 

0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
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CHQMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:11 No.005 P.19 

M i l l t  Chunplon-Sholdon 
S o u r c o ~ ~ l l o a c h  Plane 
PIN1 4500 

BLERCH PLANTS - PROCESS OPIIRATINO CONDITIONS 

S O U ~ C O I  Hypo Wamhor Hood Vont 
Data: 1-21-91 
PPNa Z26C CINa 

INOUT DATA Units  Run 1 nun 2 Run 3 AVOrAgO 

Boginning T h o  
Bloachlng Soquonco 
Wood Spwioe 
Produetion Rat0 
kappo no. o n t  Bleaching 

CI kapps no 
C/O2 lubmt l tu t lon  

Chaa lca l  Umago 
Chlorino 
Chlorino Dloxido 
8odlum Hydroxido 
Sodium Hypochlor i to  
Oxygon 

Tovor pH 

Towar T.mprraturom 

Rmtontion T h o 8  

Scrubbor Data 
WP. 

0.. Flow Rat. 
Liquid r lw Rat. 
Proomuto Drop 

Scrubblng M O d l A  

lb / ton  
lb / ton  
lb / ton  
lb / ton  
lb / ton  

dogroo P 
dogroo P 
dogroo 0 
dogroo P 
dogroo P 

mln 
mln 
mln 
min 
min 

ACTH 
GPH 

in .  HZO 

10: 34 11 I 40 12143 
CSH CtH CBH 0.00 

0.80 

19.4 - 6 
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SECTION 20 

HYPO TOWER VENT 

(CS-BPHTV) 

Section 20.1 Emission Test Results - VOC 

Section 20.2 Emission Test Results - Miscellaneous 

Section 20.3 Quality Control Results 

Section 20.4 Process Operating Data 
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SECTION 20 
HYPO SEAL TANK VENT 

(CS-BPHSTV) 

The Hypo Seal Tank Vent was tested on two different days for volatile organic 
compounds by MI8 and MZA. The source waa also tested for chloroform (adsorption tubes) 
and hydrogen chloride (M26). 

Total HvdroePrbona (MUM 

Figures 20.1 and 20.2 present the THC trends for the test periods on 6/3/92 and 6/4/92. 
Emissions varied over the range of 1200-1500 ppm on both days. 

Volatile Om ank Comwunds ( M l n  

Table 20.1 summarizes the results for Method 18 target compounds, and Section 20.2 
is a tabulation of the data TRS was not analyzed. Sampling was conducted with an external 
fan to get air flow. Chloroform was the only target compound present at significant levels. 
Methanol was present in all samples (16-29 ppm). However, this calculated to less than 
0.1 l b h .  

Miscellaneous Paramet em 

Table 20.2 summarizes the results of testing for aldehydes, hydrogen chloride, 
chloroform, and sulfuric acid mists. Section 20.2 tabulates the results for each Compound. 
Chloroform was sampled once by the adsorption mbe method, yielding a result of 39.1 l b b ,  
significantly higher than the MI8 results. 

VOC OuaUtv Control Results 

The VOC quality control data arc tabulated in Section 20.3. An explanation of the data 
is included in the section. Quality control results for other parameten arc included with the 
data summary in the d o n  referenced. 

Proms Dacrir, tion and Omratinn Conditiom 

Section 20.4 includes the process operating data as recorded and provided by mill 
perSOMC1. 
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TABLE 20.1 SUMMARY OF VOC RESULTS 

MU CHAMPION-SHELDON 
SoumCode: CS-BP"V 

souroe: Hypo Seal Tadr Vent 
TestDam: 6/3/92 6/4/92 

Stnet Temptme,  OF 
Voluwhic Flow Race. XI@ DSCFM 

Proccss opera- cwdltiona 
. . . . . . . . . . 

RoduQloa Rate. ADT Ptllphr 16.5 tA8 17.7 
Method 16 Data, Ibhr 

0.1 
0.1 
0.1 
0. I 

Dimemy1 d&d5& 0. I 
Method 18 Data, I b k  

0. I 
ND ND ND 0.1 
ND ND ND 0.1 
ND ND ND 0.1 
ND ND ND 0.1 

0.1 
ND ND ND 0.1 

BlVllldchloromethane ND ND ND 0.1 
Tolueoe ND ND ND 0.1 
Ethyl knzeoe ND ND ND 0.1 
m-, pXykne ND ND ND 0. I 
*Xykac ND ND ND 0.1 
cumeat ND ND ND 0.1 
alphpincoc ND ND ND 0.1 
km-P&m ND ND ND 0.1 
3-cmas N D ' N D  ND 0.1 
Ta~a=(UnspcdBed) ND ND ND ' 0.1 
P-Cyw- ND ND ND 0. I 

Knoanrr as c. lwhr 
Unknowm w C, I b b  
Sum of Corn- m C. Ib/hr 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hcthod 16 PlM Method 18 D.1. 

20 - 4 



TABLE 20.2 SUMMARY OF MISCELLANEOUS RESULTS 

Mill: CHAMPION-N Source: HypoSedTanLV~~l  
Swrc~Code: CS-BPHSTV TestDatcs: 6/3/92 6/4/?2 
FIN. 4500 EPN: E260 CIN. 

h m  MAX MEAN - DL - 
Vdnmchk Flow Data 

Stack Temperaam, O F  

20 - 5 
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Section 20.1 Emission Test Results - VOC 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Hypo scal Tank Vent FIN: 4500 
Sourcecodc: CS-BPHSTV DPk: 6/3/92 EPN: E26G CIN: 

Run 1 Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginnis Time 1754 1854 1954 

Flow Data 
Slack Temperature. "F 
Moisture Conteat. % 
oxygea Concentration, % 
cprbon Dioxide Concentration, Ib 
Volumetric Flow Rate, x10-3 ACFM 

113 
8.0 

20.8 
0.0 
0.9 

I I3 
8.0 

20. 8 
0.0 
0.9 

Volumetric Flow Rate, x10-3 DSCFM 0.7 0.7 

Process Operating Conditions 
PmiuctiOn w, ADT p v l p h  16.5 16.5 16.5 16.5 

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Rate, I b h  

Concentration. ppmvd 
Emission Ratc. lblhr 

Concentdon. ppmvd 
Emission Rate, I b k  

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 

17.0 18.2 16.1 17. I 
Methanol 

Concentration, ppmvd ' 

Emission Rate, I b h  0.1 * 0.1 * 0.1 * 0.1 

Concentration. ppmvd 
Emission Rate. I b h  

Methyl mereaptan 

Ethanol 
Concentration, ppmvd 2.2 * 2.2 2.2 * 2.2 
Emission Rate, I b h  0.1 * 0.1 * 0.1 * 0.1 * 

Concmtration. ppmvd 2.2 * 2.2 2.2 * 2 2 '  
Emission Rate, I b h  0.1 * 0.1 * 0.1 0.1 

Concentration. ppmvd 2.2 * 2.2 * 2.2 * 2 1 .  
Emission Rate. l b h  0.1 * 0.1 * 0.1 * 0 1 '  

Acetoll&? 

2-Ropanol 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Hypo Seal Tank Vent FIN: 4500 
~0-w CS-BPHSTV Date. 6/3/92 EPN: E260 CIN: 

Run 1 Run 2 Run 3 Average 

Dimethyl d I &  
concentration, ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
Emission Rate, I b 5  

cwcentration, ppmvd 
Emission Rate, Iblhr 

Concmtration. ppmvd 
Emission Rate, I b 5  

Bmnodichlommethan 
Concentration, ppmvd 
Emission Rate. I b 5  

Concmtration, ppmvd 
Emission Rate. l b 5  

Comeatration, p p w d  
Emission Rate, lblhr 

Comeatration. ppmvd 
Emission Rate, I b 5  

Concentration, ppmvd 
% # i i ~ , O C  me.. ! b k  

Concentration. ppmvd 
Emission Rate. I b 5  

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. lwhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Concentration, ppmvd 
Emission Rate, Iblhr 

Conceatration, mmvd 

2 - B u t a m ~  

Chloroform 

BenzemE 

Dimethyl d id fkk  

Toluene 

Ethyl benzene 

m-, pxylene 

*Xylene 

C U m e  

alpha-FhI& 

beta-pi- 

3-c- 

TerpawsWrnppriTKd) 

2.2 * 
0.1 * 

1508.4 
20.6 

2.2 * 
0.1 * 

4.3 * 
0.1 * 

2.2 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 

2.2 
0.1 * 

2.2 * 

2.2 * 
0.1 * 

1558.1 
21.3 

2.2 * 
0.1 * 

4.3 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 

2.2 * 
0.1 

2.2 * 

2.2 
0.1 

1340.1 
18.3 

2.2 * 
0.1 * 

4.3 * 
0.1 * 

2.2 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 

2.2 * 
0.1 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 
0.1 * 

1468.9 
20. I 

2.2 * 
0.1 * 

4.3 
0.1 * 

2.2 * 
. 0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
0.1 

2.2 * 
0.1 * 

2.2 * 
0.1 * 

2.2 * 
Emission Rate, 'lblhr 0.1 * 0.1 * _. - 0.1 * 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Hypo Seal Tank Vent FIN: 4500 
Source Code: CS-BPHSTV Date: 6/3/92 EPN: E26G CIN: 

Run 1 Run 2 Run 3 Average 

PCJla- 
Concentration. ppmvd 2.2 * 2.2 * 2.2 * 2.2 * 
Emission Rate, I b k  0.1 * 0.1 0.1 * 0.1 9 

Knoww a9 Carbon 

UnknoulsmCPrbon 
Cooceatratioa. ppmvd 13%. I 1441.7 1239.1 1359.0 

Cooceatratioo. ppmvd 2.8 2.6 2.5 2.6 
Sum M18 m Carbon. Ibhr 1.9 2.0 1.7 1.9 
Unknown Compounds 96 of Total 0.2% 0.2% 0.2% 0.2% 

Concentration, ppmvd as C 1422.8 1477.2 1446.7 1448.9 
Emission Rata. I b k  BF C 2.0 2.0 2.0 2.0 

Method ZSA Data 
Total Eydroar4om 

COMMENTS : 

MI8 chloroform value for a n  1 on 6/3/92 WM %stunted, 
range WM changed on other 5 GC injections. 

20.1 - 3 Rpc 4 of I6 EIBPWSTV.XLS 121281Q? Om or value8 vccc IC" Ih.n he dclection l i l .  



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION -SHELDON Source: Hypo Seal Tank Vent FIN: 4500 
k-cods: CS-BPHSTV Date: 6/4/92 EPN: E26G CIN: 

Run I Run 2 Run 3 Average 

I\ CALCULATED RESULTS 
Beginning Time I140 1240 1340 

Flow Data 
Stock Temperature, "F 
Moisture Content. 96 
Oxygea Concentration, 96 
Carbon Dioxide Concentration. 96 
V o l d c  Flow Rate, x10-3 ACFM 
V o l d c  Flow Rate. ~10 .3  DSCFM 

process Operating Conditions 

Method 16 Data 
Production Rate, ADT pulplhr 

Hydrogen s u i d e  
Concentration, ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentdon, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. Iblhr 

Cemmtmtion: ppmvd 
Emission Rate, Iblhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. lblbr 

Concentration, ppmvd 
Emission Rate, I b k  

Conwatmtioa, ppmvd 
Emission Rate. I b k  

Concentration. oomvd 

Methyl mercaptan 

Ethanol 

Aeeton 

2-Ropaaol 

18.8 18.8 

I18 
12.0 
20.8 
0.0 
0.7 
0.5 

18.8 

118 4, 
0.0 'I" 
12.0 
20.8 

0.7 

18.8 

It 

I 
' I  I 

27.3 
0.1 

29.0 
0.1 * 

27.0 
0.1 * 

27.8 
0.1 * 4 

2.3 * 
0.1 * 

2.3 
0.1 * 

2.3 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 

2.3 * 
0.1 * 

2.3 
0.1 * 

2.3 * 

2.3 * 

O.I 4 
2.3  

2.3 ... 
0" 'E Emission Rata. lblhr 0.1 0.1 * 0.1 * 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Soutw: Hypo Seal Tank Vent FIN: 4500 
Sourcecode: CS-BPHSTV Dare: 6/4/92 EPN: E26G CIN: 

Run I Run 2 Ruo 3 Average 

Diethyl sulfide 
Concentration, ppmvd 
Emission Rate. I b h  

Gmcentration, ppmvd 
Emission Rw, l b h  

Concentration. ppmvd 
Emission Rats, I b h  

Cormatration. ppmvd 
Emission Rw, I b h  

BmmodiehloromeUwe 
Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rw, l b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission W, I b h  

Concentration. ppmvd 
Emission Rw, I b h  

Concentration. ppmvd 
Emission Rate. I b h  

Concentration, ppmvd 
Emission Rate, I b h  

Concentration, ppmvd 
Emission Rats, I b k  

Concentration, ppmvd 
Emission Rats, I b k  

Concentration. ppmvd 
Emission Rate, l b h  

Z-Butanon 

Chlmfom 

Baaen 

Dimethyl disulfide 

Toluene 

Ethyl beapn 

m-, p-Xylene 

0-Xylene 

ClIlllene 

alpha-piUf.Se 

beta-Pinene 

3-c- 

Terpenes (umpecified) 
Concentration. DDmvd 

2.3 * 
0.1 * 

2462.2 
25.1 

2.3 * 
0.1 * 

4.5 * 
0.1 * 

2.3 * 
0.1 * 

2682.2 
27.3 

2.3 * 
0.1 * 

4.5 * 
0.1 * 

2.3 * 
0.1 

2851.4 
29.0 

2.3 
0.1 * 

4.5 * 
0.1 * 

2.3 * 
0.1 

2665.3 
27. I 

2.3 * 
0.1 * 

4.5 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 

2.3 * 
0.1 * 

2.3 * 
0.1 

2.3 * 
0.1 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 * 

2.3 
0.1 * 

2.3 * 
0.1 * 

2.3 * 
0.1 

2.3 
0.1 * 

2.3 
0.1 * 

2.3 * . .. 
Emission Rata. I b k  0.1 * 0.1 * .~. 0.1 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Hypo srpl Tank Vent FIN: 4500 
Sourn Code: CS-BPHSTV Date: 6/4/92 EPN: E260 CIN: 

Run I Run 2 Run 3 Average 

P C P -  
Comeatration, ppmvd 2.3 * 2.3 * 2.3 * 2.3 * 
Emission Rate, IbAu 0.1 * 0.1 * 0.1 * 0.1 * 

Concamion, ppmvd 2276.7 2479.4 2633.3 2463. I 

Concentration, ppmvd 3.9 4. I 2.3 * 

Know as Carbon 

UnlolownsasCarbon 

Sum MI8 as Carbon, lblhr 2.3 2.5 2.7 
Unlolown CompomQ B of Total 0.2% 0.2% 0.1% 0.1% 

Method 2SA Data 
Total Hydmcarbom 

Concatration. mmvd as C 1658.0 1597.7 1633.0 1629 5 .- ... 
Emission Rate, IbAu ps C 1.7 I .6 1.7 

COMMENTS : 

M18 chloroform value for a n  I on 6/3/92 waa raturatcd, 
range WM c h g d  on olhcr 5 GC injationr. 

20.1 - 6 ' Om 01 mxm vduu mcm Leu th.n Ibo detcction limit. 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Hypo Seal T d  Vent FIN: 4500 
Source Code: CS-BPHSTV Data: 6/3/92 EPN: E26G CIN: 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
eeaiMinn Tiw 2010 - - 
Flow Data 

Stack Ternpasture, "F 113 I I3 
Moisture Conkat, % 8.0 8.0 
oxygen ~ t r s l i o a .  % - 20.8 20.8 
Carbon Dioxide Concentration. % 0.0 0.0 
Volumzric Flow Rots, x10'3 ACFM 0.9 0.9 
Volumetric Flow Rots. ~ 1 0 . 3  DSCFM 0.7 0.7 

Production Rate. ADT p d p k  16.5 16.5 

Chloroform (Adrorptioa Tube) 

Process Operating Conditions 

Miscellaneous Parameters 

C o ~ ~ ~ ~ ~ m t i o a .  ppmvd 
Emission Rots, l b k  

Coocentration. ppmvd 14.1 14.1 
Emission Rots. l b k  0.1 * 0.1 * 

Hydmgm chloride 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON Source: Hypo Seal Tank Vent FIN: 4500 

- 8, 
E 

Stack Temperalure. 'F I18 118 9, 
cprbon Dioxida Concatration. 16 0.0 0.0 @ 

cads: CS-BPHSTV Date: 6/4/92 EPN: E26G CIN: 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Beginning Time 1545 
Flow Data 

MoishULCO.teat, 96 - 12.0 12.0 
oxygea Conceatration. 96 20.8 20.8 

VolumeCric Flow Rate. x10'3 ACFM 0.7 137 _. 
Volumetric Flow Rsts, x10-3 DSCFM 0.5 

Process owratinn cooditioos W - 
Production Rate, ADT pulplhr 18.8 18.8 

Chloroform (Adsorption Tube) 
Miscellaneous Parameters 

Concentration, ppmvd 
Emission Rate, I b k  39.1 

Concatration. ppmvd 22.5 22.5 
Emission Rate. lblhr 0.1 * 

39'1 c 
O'I * ' I' 

AyQOaen chloride 

* 

on0 or mon vblm vom ku Uun h e  detcciion limit. 20.2 - 2 Rpo4of8 0IBPHSTV.XLS I?r:m 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before. 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality cona~l .  

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method ZSA, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdroearbon (THO bv MZSA 

Calibration was performed using certified pmpane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each ~tandard. The percent enur is the percent of S ~ M  for the analyzer. The comelation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line studr was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade niaogm was also pulled kom the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Or nanic Communds bv Mlt? 

The g3libration f w c  was verifiid by analyzing a chcck standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compoMds were verified from the check standard. 

A line stub was paformed by introducing methanol in air from a Tedlar bag at the probe 
tip and then dirrctly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was .allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

Total Reduced S nllhr 6v M16 

A calibration curve was prepared from three standards generated from gravimetrically 
certitied permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the prcenr recovery. 

L P W S U U A R S B C  20.3  - 1 
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SOURCE CS-BPHSN 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

THEOR 

P!. 

0.0 
36.0 
91 .o 

1506.0 

CORR COEFF 

2. PROPANE LINE RECOVERY 

613192 
pm %ERR 

-8.0 -0.5 
38.0 0.1 
97.0 0.4 

1505.0 -0.1 

0.9999 

DATE 8/3/92 j DATE 

- 
6/9/92 

pm %ERR 

-1 .o -0.1 
38.0 0.0 
92.0 0.1 

1505.0 -0.1 

0.9999 

6/4/92 
- INST LINE LINE %REC 
BEFORE 1505.0 1442.0 1476.0 99.5% 
AFTER 1484.0 1476.0 99.5%1 1490.0 1521.0 102.1% 

3. LINE "It 
6/3/92 6/4/92 

BEFORE 2.0 0.0 
_I ppm I ppm 

Not performed 

20.3 - 2 



SOURCE CS-BPHSN 

ppm -. ...".."..~. i m  P.P ----I %REC .-.- I- 

ethanol 52.01 27.4 52.6% 
acetone 41.61 28.1 67.7% 
isopropanol 39.91 32.0 80.2% 
dimethyl sulfide 9.1 i 7.4 61.3% 
benzene 34.21 31.1 91.2% 

dimethyl disulfide 33.91 28.6 84.5% 
to I u e n e 28.71 19.0 66.0% 
ethyl benzene 24.91 21.2 65.2% 
m-xylene 49.81 42.6 85.5% 
o-xylene 25.01 21.4 65.6% 

alpha-pinene 19.21 16.3 85.1% 
beta-pinene 19.2l 16.1 83.5% 
3-carene 19.31 18.5 96.1% 
pcymene 19.61 16.9 86.3% 

bromodichloromethane 18.81 16.1 85.6% 

cumene 21.91 18.6 84.9% 

ppm %REC 

34.9 67.2% 
34.8 83.6% 
37.5 94.2% 

8.7 95.6% 
36.1 105.6% 
18.0 95.7% 
34.2 100.8% 
29.3 101.9% 
25.5 102.1% 
50.6 102.0% 
25.3 101.2% 
22.1 101.0% 
19.5 101.7% 
19.2 99.8% 
18.7 96.9% 
19.4 99.0% 

THEOR i %REC I %REC 
BEFORE 36.01 39.3 109.2%1 40.4 112.2% 
AFTER 36.01 40.4 112.2%1 37.8 105.0% 

3. MRHANOL LINE RECOVERY 
6/3/92 I 6/4/92 

GC LINE %REC !GC LINE %REC -- 
BEFORE 10.3 9.2 89.3%! 10.1 9.3 92.1% 
AFTER 10.1 9.3 92.1%/ 9.9 10.7 108.1% 

4. LINE BLANK 
[ ------- FILE REF-- 1 .- _I_._." ..... " ....... " ..--- 

BEFORE F3B2012 i F482003 
AFTER F482003 / *  

Not performed 
Additional QC: CHCL3 (1 531 ppm) analyzed on range 2 (same as samples) 
gave 102% recovery 

20.3 - 3 
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Section 20.4 Process Operating Data 



At this facility, vent gases from the chlorine stage tower, 
washer hood and seal tank are collected and transported to a 
scrubber system for removing Cl,. 

is a schematic of the C1, scrubber system. The gases 
pass through a countercurrent flow packed tower. The packed tower 
has a diameter of 4 ft and is 13 ft tall. The tower contains 2 ft 
of Kimre model 37/47 kynar packing and a mist eliminator consisting 
of six layers of 16/96 Kimre kynar. Scrubbing solution is sprayed 
on the packing through spray nozzles located above the wetted 
packing. The scrubbing solution used in this stage is 5 Z caustic. 
The design makeup flow rate is 50 qpm.  The gases leaving this 
scrubber are vented to the atmosphere through a short stack. The 
design gas flow rate through this system is 6,300 ACFH at 140OF. 

20.4 - 1 
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AI.. . FAN 
CI, SCRUBBER 

2 u 
8 

5% CAUSTIC- 
50 QPW I --- 
I 

I I 

t 
a, WAstlEn 
SULTANK 

ve Process C o m  
. a  

Scrubbing medium 
(white liquor, weak wash, caustic, 8tC.) : 5 %Caustic 
Gas flow rate : 2,500 SCFM 
Scrubbing solution recirculation rate : N I A  

20.4 - 2 



AND PROCESS Y 

The mill has one bleach line with C,E,H sequences which produce 
400 tonlday bleached kraft softwood pulp to a final G . E .  brightness 
of 60 %. During the trials the bleach plant operated at a rate of 16- 
17 tons/hour. -2 is a diagram of the bleaching process. 
W l e s  2 and 1 show the bleaching conditione for the bleach plant 
during the trial. The kappa number of the brownstock ranged from 25 
to 30 during the test with an average of 29. 

- 

H 

Consistency, percent 
Temperature, O F  

Time, minutes 
Chlorine, lblton odbs 
Hypochlorite as C1, lblton 
Caustic, Iblton 
Peroxide, lblton 
Chlorine dioxide 
Residual chlorine, Iblton 
Vat pH 
K number 
G.E. Brightness 

c 
3.2 
105 
30 
115 

0 
0 
0 
0 

NIA 
1.6 - N/A 
M I A  

E 

10 
115 
60 

0 
0 
90 
0 
0 

NIA 
10.7 
4.5 
N / A  

10 
115 
90 
0 

4 4  
0 
0 
0 

9 

60 

N I A  

NIA 

8. Water Reuse - Fresh water is use- on the ch-Jrine stage, hypo 
filtrate and fresh water on the extraction stage and white water on 
the hypo stage. 

C. 
single duct for treatment in a scrubber. 
combined vent are individually vented. 
of varioua vents. 

m a c h  P- - Chlorine stage vents are combined into a 
Vents not collected into the 
F-2 shows the location 

Bleaching sequence : C M  
Wood species : Southern pine 
Production rate : 400 
Kappa number : 29 
Chemical usage : C12, NaOH and NaOCl 
Percent C102 substitution : 0 
Tower temperatures and retention times : Refer to previous table 
CE kappa number : N/A 
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CHAMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:14 No.006 P.03 

Mil11 chuaplon-lholdon 
SOU~COI 8loach Plant 
PIN: 4500 

BLEACH PLANTS - PROCESS OPERATINO CONDITIONS 
Souremr Hypo liltrat. Boa1 Tank Vont 
Data: 6-03-92 
ZPN: g26G CIN: 

INPUT DATA Unit8 Run 1 Run 2 Run 3 Avorag0 

Emginning Timo 
Bloaching Soquonco 
Wood 8pocior 
Production Rat. 
kappa no. one Bloaching 
Towr pw 
CZ kappa no 
cjoa Gub8tltutiOn 

Chemical Urago 
Chlorino 
Chlorino Dioxido 
Sodium Hydroxido 
Sodium Hypochloritm 
Oxyqon 

Tovor T.mp.raturom 

Rotontion Timor 

Scrubbor Data 
TY D. 
Scrubbing M b d h  
0.. rrw Rat. 
L i q u i d  Flow Rat. 
Prorruro Drop 

t 

lbfton 
lb f ton 
Ibjton 
lbjton 
lbjton 

dogroo ? 
dogroo I 
degroo ? 
dogroo I 
dogroo ? 

sin 
min 
min 
min 
min 

AC?n 
OPM 

in. 820 

17:45 
CSH 

SO?TWmD 
395 
22.8 
8.7 
5.3 
0 

19137 201 31 
CtH csn 0.00 

SO?TVOOD SOPryoOD 0.00 
395 39s 0.00  
22.8 22.6 0.00 
9.0 8.6 0.00 

5.0 5 . 0  0.00 
0 0 0.00 

0.00 
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CHAMPION INT'L-EOHS I D : 7 1 3 - 4 5 6-6940 OCT 06'92 13:15 No.006 P.04 

BLEACH PLANTS - PROCESS OPZIUTINO COUDITIONS I 
n i l 1 1  champion-Sholdon 
Sourcoi B l o ~ c h  PlAnt 
PIN1 4500 

Soureor Hypo ? l l t r a t o  So.1 TAnk Vont 
Datoi 6-04-92 
EPN: E260 CINI  

INPUT DATA unit .  Run 1 Run 2 Run 3 av0r.g. 

Boplnning Tlmo 
Bleaching soquonco 
wood Spocioo 
Production R b t O  

T M r  pH 
CE h p p ~  no 
c/o1 sub.+ Ltut  ion 

no. ont  B h A C h h p  

ChOdCAl UmA90 
c h l o r i n o  
Chlorino Dioxido 
Sodium nydroxldo 
Sodium Hypochloeico 
Oxygon 

Towor T * m p . r A t U E O l  

Rotontion Timom 

hcrvbbos Dots 
Typo 
Scrubbing Modi. 

Liquid ?low R ~ t o  
Prossuro Orop 

0.0 ?LOU R A t O  

lb / ton  
l b j t o n  
l b l t o n  
lb / ton  
l b l t o n  

degroo ? 
degreo ? 
degroo P 
degreo ? 
dogroe P 

mln 
mln 
min 
min 
mln 

ACFH 
QPH 

l n .  H20 

20.4 - 6 
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ID:713-456-6940 OCT 06’92 13:15 No.006 P.05 CHAMPION INT’L-EOHS 

BLEACH PLANTS - PROCESS OPERATING CONDITIONS 

Mill: Chunpion-Sholdon SOUZCO: Hypo Flltrato Soal Tank Vont 
Sourcor Bloach Plant Dater 6-04-92 
TIN: IS00 LPN: E260 CINr 

INPUT DATA Unlt8 Run 1 Run 2 Run 3 Avoragm 

Empinning 1-0 
Bloacking Soquenco 
Wood Spacio8 
Production Rat. 
kappa no. ont Bloaching 
Tower pH 
CI kappa no 
C/O2 Substitution 

Choolsal Uoago 
Chlorlno 
Chlorine Dioxido 
Sodium Hydroxido 
Sodium Hypochlorito 
Oxygon 

T o w ;  T ~ m p . r A t u r O .  

Rotention Timom 

Scrubbor Data 
Typo 
Bcrubbinp Media 
0.. ?low Rat. 
Liquid ?low Rat. 
Proomuro Drop 

t 

lb/ton 
lbfton 
lb/ton 
lbfton 
lb f ton 

deqroo ? 
dogroo T 
dogroo P 
dogroe F 
doqrmo ? 

min 
min 
min 
min 
min 

ACTM 
GPM 

in. H20 

14826 
CgH 

SOFTWOOD 
4 5 0  
19.2 
8.2 
s.5 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
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SECTION 21 
HYPO TOWER VENT 

(CS-BPHTV) 

The Hypo Tower Vent was tested on two different days for volatile organic compounds 
by MI8 and MZA, chloroform and hydrogen chloride were also monitored. 

Total Hvdrocarboas (Mu A) 

Figures 21.1 and 21.2 present the THC trends for the test periods on 5/20/92 and 
5/21/92. The THC emissions remained relatively constant throughout the sampling periods on 
both days except for a few points when the J U M  apparently was not operating properly on 
5/20/92 (flame out). 

Volatile llic Common& (Mia 

Table 21.1 summarizes the results for the Method 18 target compounds, and 
Section 21.1 is a tabulation of the data. TRS was not analyzed. A hot wire anemometer was 
used to determine the air flow. Chloroform was the only target compound detected at 
significant levels. A number of othu compounds were detected at trace levels and arc so 
noted on Table 21.1 as " 4 . 1 " .  

Table 21.2 summarizes the results of testing for aldehydes. hydrogen chloride, 
chloroform. and suffuric acid mists. Section 21.2 tabulates the nsults for each compound. 
Chloroform was detected at 0.3 lb/hr, much less than the M18 results. 

VOC Ounlitv Control R m l @  

The VOC quality control data are tabulated in Section 21.3. An explanation of the data 
is included in the section. Quality control results for other parameters arc included with the 
data summary m the section referenced. 

Process Dcsc r i D h  d Onera t i w  c o  nditioq 

Section 21.4 includes the process operating data as recorded and provided by mill 
personnel. Not all process operating data were given for VOC and miscellaneous parameter 
run times. The data with the closest run time was used. 

21 - 1 
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TABLE 21.1 SUMMARY OF VOC RESULTS 

Milk CHAMPION-sHEtDoN 
SourceCOdc: CS-BP"V 
'IN: 4500 CIN: EPN. E26B 

M t s i M & ? d  EL 
Vdmmcblf Plm D.1. 

Mctbod 16 D a h  lbk 
H y d r o p  d d e  0. I 

mrcapaa 0.1 
Dimelhyl d5& 0. I 
clrboadbulflde 0. I 
Diwlbyl disume 0.1 

Memawl 0.1 
Ednml ND ND ND 0.1 
ACUOOC ND ND ND 0.1 
2-Pmpanol ND ND ND 0.1 
2-Buurwoe 0.1 
clllhloroform 0. I 
BemeDe a. I 
Bromodichlorowdnm 0.1 
Tolucla ND ND ND 0. I 

Mctbod 18 Data, l b h  

Ethyl benzene ND .ND ND 0.1 
m-. pXykoe ND ND ND 0.1 
*Xylene ND ND ND 0.1 
Cumcm ND ND ND 0. I 
w=-- N D .  0. I 
ktr-Plnans ND 0.1 
3-cmas ' ND 0.1 

T W W w a i f k d )  ND 0.1 

PCY== ND 0.1 

Knowm 88 c. Ib/hr 0.1 
unlmowre m c, b/hr 0.1 
sum of cmpolmds m c. l b b  0. I 

Mc(bod 16 PlM Mctbod 18 ht. 

"O( Detab?d 
DLPDetcdloa Limit 
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TABLE 21.2 SUMMARY OF MISCELLANEOUS RESULTS 

MUI: CHAMPION-SHELDON 
Somacode: CS-BP”  TesIDaan: 5/21/92 
F m  4500 EPN. U 6 E  CIN: 

Soum: Hypo Tower Vmt 

e3 0. I 

Hydrogen chloride ND 0.1 

ND-NoCDne*cd 
DL - Detecdca Limit 

21 - 5  
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Hypo Tower Vent FIN: 4500 
SourceCode: CS-BPHTV Date: 5120192 EPN: E26E CIN: 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS 
Bqinniq T i e  1312 1412 1612 

Flow Data 
Stack Temperature. 'F 
Moisture Content, 5% 
Oxygea Concentration. 5% 
Carbon Dioxide Coacentration. % 
Volumetric Flow Rate. x10-3 ACFM 

79 
3.3 

20.8 
0.0 
0.5 

79 
3.3 

20.8 
0.0 
0.5 

Volumevic Flow Rate, x10-3 DSCFM 0.5 0.5 

Process Owrating Conditions 
Productiin  ate, ADT p u ~ p b  

Hydrogen sulfide 
Method 16 Data 

Concentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate. lblhr 

Concsatration, ppmvd 
Emission Rate. I b k  

Comtration. ppmvd 
Emission Rate, lblhr 

Concentration. ppmvd 
Emission Rate. lblhr 

Methyl mercaptan 

Dimethyl sulfide 

Carbon disulfide 

Dime(hyl disulfide 

Method 18 Data 
Methanol 

Concentration, ppmvd 
Emission Rate. lblhr 

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. lblhr 

Methyl mercaptan 

Ethaml 

AeetoN 

2-RoDMol 

16.7 16.7 16.7 16.7 

24.1 25.4 27.0 
0.1 * 0.1 * 0.1 * 

25.5 
0.1 * 

0.5 * 0.5 * 0.5 * 0.5 * 
0.1 * 0.1 * 0.1 * 0.1 

0.5 * 0.5 * 0.5 0.5 
0.1 * 0.1 * 0.1 0.1 * 

Concentration. ppmvd 0.5 * 0.5 * 0.5 * 0.5 
Emission Rate, Iblhr 0.1 * 0.1 * 0.1 * 0.1 



EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Hypo Tower Vent FIN: 4500 - ~,- I 

I 

~o-cods. CS-BPHn D a w  5120/92 EPN: E26E CIN: 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
Concentration, ppmvd 
Emission Rate. Ibhr 

Conmtrption. ppmvd 
Emission Rate. lbhr 

Conmtrption, ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate, Ibhr 

B rom odi c hl n rum ethane 
Concentration. ppmvd 
Emission Rate, Ibhr 

Concatration, ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate. lbhr 

Concentration, ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rate. lbhr 

Conceatration, ppmvd 
Emission Rate, Ibhr 

Concentration, ppmvd 
Emission Rate, Ib/hr 

Concentration, ppmvd 
Emission Rate, lbilu 

Concentration, ppmvd 
Emission Rate, I b k  

2-Butnmne 

ChlonJfom 

BewRxE 

Dimethyl dislmde 

Tolumc 

Ethyl benzene 

m-, pxylene 

O-Xylene 

Clrmene 

alpha-pEnen 

beta-KIKlW 

J-cprrn 

0.5 * 
0.1 * 

306.8 
2.1 

0.5 * 
0.1 

1.0 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

I .o 
0.1 * 

0.6 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 

344.8 
3.0 

0.5 * 
0.1 * 

I .o 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 * 

1.8 
0.1 * 

1.1 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

351.8 
3.1 

0.5 
0.1 

1.1 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

3.2 
0.1 * 

1.4 
0.1 * 

0.5 * 
0.1 

0.5 * 
0.1 

0.5 

334.5 
2.9 

0.5 
0.1 * 

1.1 I 
I 

0.1 * 

0.1 * 

0.5 * 1 
0.1 * 

0.5 I 

0.5 * [ 

0.1 * I 
0.1 OS * * I 

0.1 * 

0.5 * 1 
0.1 * 

0.1 * 

0.1 * 

Terpens (Unspecified) 
Concentration, ppmvd 0.5 * 
Emission Rate, i b k  0.1 * ..- 

2 1 . 1  - 2 
Om or mm vdw8 vel0 l e u  limn the dctmion limil. 

I 
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EMISSION TEST RESULTS - voc 
Mill: CHAMPION - SHELDON Sou-: Hypo Tower Vent FIN: 4500 I Swrcecodc: CS-BPHTV Date: Si20192 EPN: E26E CIN: 

1 
I 
I 
I 
I 
I 
I 
B 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Run 1 Run 2 Run 3 Average 

Concentration. ppmvd 0.5 0.5 * 0.5 * 0.5 * 
Emission Rate. lblhr 0.1 * 0.1 * 0.1 * 0.1 * 

Concentration, ppmvd . 305.5 352.9 375.2 344.5 

Cooceatration. ppmvd 0.0 0.0 0.0 0.0 

Unlolowa Compoundp 8 of Total 0.0% 0.0% 0.0% 0.0% 

Pcpl- 

K n o w  ps Carbon 

UnknmmpsCarboa 

Sum Ml8 ps Carbon, l b h  0.3 0.3 0.3 0.3 

Method 2SA Data 
Total Eydmnrbnm 

Concatration, ppmvd as C .  218.2 235.8 246.1 233.4 
Emisrim Rate. I b k  OF C 0.2 0.2 0.2 0.2 

2 

2 1 . 1  - 3 
Om n mo(0 values were leu dun the detection limit. 



EMISSION TEST RESULTS - voc 
MU: CHAMPION - SHELDON Source: Hypo Tower Vent FIN: 4500 

I 
~o-coQ: CS-BPHTV Daw. 5\21/92 EPN: E26E CIN: 

Run I Run 2 Run 3 Average 

CALCULATED RESULTS I 
Beginning Time 2132 2232 2332 

I 
C d m n  Dioxide Concentration, % 0.0 0.0 1 

0.4 I 
I 
I 
I 
I 
I 
I 

Emission Rate. I b h  0.1 * 0.1 0.1 * I 
I 

Emission Rats, l b 5  0.1 * 0.1 0.1 I 
Emission Rate. I b 5  0.1 * 0.1 * 0.1 1 

Flow Data 
Stack Tempentun. "F 109 109 

OxygeD Concentration, % 20.8 20.8 
Moislum Contat, % . .  3.2 3.2 

Volumebic Flow Rots, x10-3 ACFM 0.4 0.4 
Volumebic Flow Rots, ~10.3 DSCFM 

Prodwtim Rots. ADT p u l p 5  12.9 12.9 12.9 12.9 

Hydrogen MI& 

0.4 

Process Operating Conditions 

Method 16 Data 

Concentration. ppmvd 
Emission Rots. I b 5  

Concatration, ppmvd 
Emission Rots. l b 5  

Concentration. ppmvd 
Emission Rate, I b 5  

Concatration. ppmvd 
Emission Rate. I b 5  

C!cncen!rntation. p p v d  
Emission Rate. l b 5  

Methyl mercaptan 

Dimethyl sulci& 

Carbon disulfide 

Dimethyl disulfide 

Method 18 Data 
Methanol 

Concatration, ppmvd 19.2 20.0 19.6 

Methyl mercaptan 
Concatration, ppmvd 
Emission Rots, I b h  

Conceatration. ppmvd 0.5 * 0.5 * 0.5 
Ethanol 

Aceton  
Concatration, ppmvd 0.5 * 0.5 0.5 

2-Ropanol 
Concatration. ppmvd 0.5 * 0.5 0.5 * 
Emission Rots. l b k  0.1 * 0.1 * 

oclo 01 mon values .rem leu h n  &E detection limit. 21 .1  - 4 
I 
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EMISSION TEST RESULTS - VOC 
MiU: CHAMPION -SHELDON Source: Hypo Tower Vent FIN: 4500 
Sourcecode: CS-BPHTV Date: 5/21/92 EPK: E26E CIN: 

Run I Run 2 Run 3 Average 

Dimethyl sulfide 
hcaatration, ppmvd 
Emission Rw, Ibilu 

Concentration, ppmvd 
Emission Rate., Ibilu 

Cmcentration. ppmvd 
Emission Rate., Ibilu 

Concentration, ppmvd 
Emission Rw, Ibilu 

Bromodiehloromethpn 
Concatration, ppmvd 
Emission Rw, I b h  

Concentration, ppmvd 
Emission Rate.. Ibilu 

Concatration, ppmvd 
Emission Rw, I b h  

Concatration, ppmvd 

2-Bu*= 

chlorofom 

Bcnzeac 

Dimethyl dklllme 

Tolueac 

Ethyl benzprw 

, Emission Rw, Ibilu 
m-, p-Xylene 

Concentration, ppmvd 
Emission Rate, Ibilu 

Concatration. ppmvd 
Emission Rotc. l b k  

Concaatration. ppmvd 
Emission Rw, Ibilu 

Concentration. ppmvd 
Emission Rate.. l b k  

Concentration. ppmvd 
Emission Rate, I b h  

Concaatration, ppmvd 
Emission Rw, Ibilu 

Ten~en~s  (Unswcifiedl 

0-Xylene 

CUm- 

dpha-Haw 

beLa-KneDe 

3-careae 

0.5 0.5 * 
0.1 * 0.1 * 

306. I 289.9 
2.2 2.0 

0.5 * 0.5 
0.1 * 0.1 * 

1.0 * 1.0 * 
0.1 * 0.1 * 

0.5 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 

0.5 * 
0.1 

0.6 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

298.0 
2. I 

0.5 
0.1 * 

1.0 * 
0.1 * 

0.5 
0.1 * 

0.5 
0.1 

0.5 * 
0.1 * 

0.5 
0.1 * 

0.5 * 
0.1 * 

0.4 
0.1 * 

0.5 * 
0.1 * 

0.5 * 
0.1 * 

. -  
Conceatntion. ppmvd 0.5 * 
Emission Rw. lbilu 0.1 * ~ . .  

0.5 * 
0.1 * 

2 1 . 1  - 5 
Ore or mom viluei mom leu th.n the detection limit. Page 1 of 16 EIBPKIV.XLS 12/28/92 



EMISSION TEST RESULTS - voc I 
Mill: CHAMPION -SHELDON Source: Hypo Tower Vent FIN: 
~ u ~ c o d e :  CS-BPHTV DPk 5/21/92 EPN: E26E CIN: 

____ 

I 
o.l * 0 

Concatdon, ppmvd 0.0 0.0 0.0 1 
O'O% I 

Run I Run 2 Run 3 Average 

pcYm= 
Concatration. ppmvd 0.5 * 0.5 * 0.5 * 
Emission Rate, I b h  0.1 * 0.1 * 

Knowm PF Carbon 

Unknowm~~cprbon 

Sum M18 PF Carbon, l b h  0.2 0.2 0.2 
Unknown Compounds % of Total 0.0% 0.0% 

Concentration, ppmvd 294.8 280.0 287.4 

Method 25A Data 
Total Hydrocarborn 

Concentration. ppmvd pc, C 380.2 376.0 367.8 
Emission Rate, I b k  as C 0.3 0.3 0.3 

I 

I hp 8 of 16 EIBPKIY.XLS I?i?ll.'? 
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Section 21.2 Emission Test Results - Misallamous 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPlON - SHELDON Source: Hypo Tower Vent FIN: 4500 
Sourcecodc: CS-BPHN Date: 5/21/92 EPN: E26E CIN: 

CALCULATED RESULTS 
lkginnirql Time I105 
Flow Data 

Stack Tempmhm, 'F 109 109 
Moisture Conteat, % 3.2 3.2 
oxygca concatration. 96 20.8 20.8 
Carbon Dioxide Concmtntion, 96 0.0 0.0 
Volumtric Flow Rate, x10-3 ACFM 0.4 0.4 
VolumStric Flow Rate, x10-3 DSCFM 0.4 0.4 

Productim Rate, ADT pulpk 12.9 12.9 
Roc- Operating Conditions 

Miscellaneous Parameters 
Chlorofonu (Adsorption Tube) 

Concatration, ppmvd 
Emission Rote, I b k  

Cormutretioa, ppmvd 
Emission Rate. l b k  

Eydmgea chloride 

47.7 
0.3 

0.5 * 
0.1 * 

47.7 
0.3 

0.5 
0.1 * 

2 1 . 2  - 1 
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Section 21.3 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before. 
during and after the VOC testing on the source. m e  source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality conuol. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A. and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data arc summarized in tabular form on the following pages. 

Total Hvdrocarbon (THO bv MfSA 

was performed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. The correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line study was performed by introducing propane in nitrogen &om a Tedlar bag at the 
probe tip and then directly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade niuogen waa also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Organic Conmounds bv M18 

The calibration curvp was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds were verified &om the check standard. 

A line study was pcrfomed by i n t ~ ~ d ~ c i n g  methanol in air from a Tedlar bag at the probe 
tip and then directly to the W. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absence of peaks was used to demonstrate a line blank. 

T- r b  M16 

A calibration curve was prepared from three standards generated from gravimemcally 
certified permeation devices. The concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then directly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

2 1 . 3  - 1 



SOURCE CS-BPHN 

QUALITY CONTROL SUMMARY 
METHOD 25A 

1. CALIBRATION 

0.0 
91 .o 
150.0 
308.0 

-8.0 2.1 
92.0 0.: 

165.0 3.E 
2.1 I 300.0 

I 

! 0.9963 
CORR COEFF 

THEOR ppm 
0 

36 
91 

1506 

5/21/92 
- 

%ERR !E!-. --.---.._ 

-33.0 2.2 
38.0 0.1 

124.0 2.2 
1503.0 -0.2 

0.9993 

2. PROPANE LINE RECOVERY 

DATE 5120192 i DATE 5/21/92 
-.1---1--- INST -.---I LINE 11.11.."1* %REC /INST LINE %REC 
BEFORE 165.0 171.0 103.6%/ 156.0 154.0 98.7% 

............................. .................. ... 
AFTER 156.0 154.0 98.7%i' 

3. LINE BIANI€ 
5/20/92 5/21 192 

ppm ..........._-_. ppm I.__.. ..... ............................................. ".." .I...._._" i 
! 

BEFORE i . 
f i AFTER 

Not performed 

21.3 - 2 
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-. . ... 

16.7 86.5% 3-carene 19.31 

I 
I' 
I 
I 
'I 
1 
I 
I 
I 
I 
I 
I 
I 
I) 
I 
B 
I 
I 
411 

16.4 85.3% 

SOURCE CS-BPHN 

%REC -- THEOR i %REC 1 ---..----- 
4 0 n f  38.9 108.1% 

.1-._..11- 

BEFORE 36.01 
AFTER 36.01 39.1 l08.6%1 . 38.2 106.1% 

3. METHANOL LINE RECOVERY 
5/21/92 

LINE %REC 
5/20/92 I 

%REC L"E --."-.- GC ."___". 
BEFORE 10.6 10.3 97 .2q 13.8 14.0 101.4% 
AFTER 14.1 13.5 95.7%. 10.6 10.4 98.1% 

4. LINE BLANK 

BEFORE EKA2003 lELA2005 
1."."^_ [-------FILE .." ..-..-............ REF----- ""_.. ...... 1 

AFTER ELA2005 iELAZO10 

21.3 - 3 
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Section 21.4 P m m  Operating Deta 
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U C H  PLANT s CR- 

At this facility, vent gases from the chlorine stage tower, 
washer hood and seal tank are collected and transported to a 
scrubber system for removing C1,. 

Fiaure 1 is a schematic of the C1, scrubber system. The gases 
pass through a countercurrent flow packed tower. The packed tower 
has a diameter of 4 ft and is 13 ft tall. The tower contains 2 ft 
of Kimre model 37/47 kynar packing and a mist eliminator consisting 
of six layers of 16/96 K i m r e  kynar. Scrubbing solution is sprayed 
on the packing through spray nozzles located above the wetted 
packing. The scrubbing solution used in this stage is 5 Z caustic. 
The design makeup flow rate is 50 g p m .  The gases leaving this 
scrubber are vented to the atmosphere through a short stack. The 
design gas flow rate through this system is 6,300 ACFM at 14O0F. 

21.4 - 1 



ReDresentative Process C- 
. .  

Scrubbing medium 
(white liquor, weak wash, caustic, etc.) : 5 %Caustic 
Gas flow rate : 2,500 SCFM 
Scrubbing solution recirculation rate : N I A  

I 
I 
I 

( I 
I 
'I' 
I 
'I 
1 1  I 
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S AND P- 

A.  u- 
The mill has one bleach line with C,E,H sequences which produce 

400 ton/day bleached kraft softwood pulp to a final G.E. brightness 
of 68 Z. During the trials the bleach plant operated at a rate of 16- 
17 tons/hour. Piaure 2 is a diagram of the bleaching process. 
mles 2 show the bleaching conditions for the bleach plant 
during the trial. The kappa number of the brownstock ranged from 25 
to 30 during the test with an average of 29. 

muE2 G CON- 

c E H 

Consistency, percent 
Temperature, OF 
Time, minutes 
Chlorine, lb/ton odbs 
Hypochlorite as C12 lb/ton 
Caustic, lb/ton 
Peroxide, lb/ton 
Chlorine dioxide 
Residual chlorine, lblton 
Vat pH 
K number 
G.E. Brightness 

3.2 
105 
3 0  
115 
0 
0 
0 
0 

1.6 
N/A 

- N/A 
NIA 

10 
115 
60 

0 
0 
90 
0 
0 

NIA 
10.7 
4.5 
N/A 

10 
115 
90 

0 
44 

0 
0 
0 

9 

68 

N/A 

NIA 

B. Water Re= - Fresh water is used on the chlorine stage, hypo 
filtrate and fresh water on the extraction stag. and white water on 
the hypo stage. 

C. Van- - Chlorine stage vents are combined into a 
single duct for treatment in a scrubber. Vents not collected into the 
combined vent are individually vented. a a u r e  2 shows the location 
of various vente. 

BBuresentative Pmsess Conditions 
Bleaching sequence : CEW 
Wood species : Southern pine 
Production rate : 400 
Kappa number : 29 
Chemical usage : Cl,, NaOH and NaOCl 
Percent C102 substitution : 0 
Tower temperatures and retention times : Refer to previous table 
CE kappa number : N/A 

21.4 - 3 



FIGURE 2 

: I  I 

I 
'I 
I 
P 
$1 
I' 

1 I 
I: 

I 

21.4 - 4 

I' 
I 
I 
I 
I 

j I 
I 
1 
I 
I 
I 1  I 



,I 
I 
I 
I 
I 
I 
R 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CHAMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:12 Noi005 P.20 

BLEACH PLANTS - PROCESS OPERATINO CONDITIONS 

n i l l a  Chmplon-Sholdon 
Soureo: BloAch Plant 
? I N ]  4500 

Source: Hypo Tower V e n t  
Data1 5-20-97 
EPN: 826L C I N I  

INPUT DATA unite Run 1 Run 2 Run 3 Avar Ago 

Boginning TLmo 
BlaAohlng Saquonco 
Wood Spacloa 
Production Rata 
kAppA no. an t  Blo~chlng 
T o w r  pH 
CL kApPA no 
C/O2 SubatLtutLon 

Chmlc.1 U#AgO 
Chlorlno 
Chlorlno Dlorida 
Sodium Hydromido 
Sodlum HypchlorLto 
Oxwan 

T w o r  Tam0.raturoa 

Retantion rho. 

scrubbar DAtA 
TYPO 
Scrubblna Modla 
&a T l ~ w - R a t O  
L l q u l d .  ?LOU nata 
Premura Drop 

a 

l b / ton  
lb/ton 
lb / ton  
lb/ton 
lbl ton 

dagrao ? 
dogroa ? 
degrao ? 
dogroo ? 
dogroo ? 

min 
mln 
nln 
min 
mln 

AC?M 

in.  ll20 
apn 

131 38 
C8H 

SOlTwoOo 
400 
11.9 
8.1 
5.4 

0 

13141 
CXH 

SO?TwOoD 
400 
18.0 
8.1 
5.4 
0 

14:46 
CEH 

8OtTWOOD 
400 
19.0 
8.4 
5.6 
0 

0.00 
0.00 
0.00 
0.0.0 
0.00 
0.00 
0.00 
0.00 

1 

21.4 - 5 
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CHRMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:14 No.006 P.02 

Will1 Ch.mplon-Sholdon 
sourco~ Bloaoh Plant 
?IN,  4500 

BLEACH PLANTS - PROCESS OPERATINO CONDITIONS 

Source:Hypo T W O *  Vent 
Dater 5-21-92 
SPN: C26B CINI 

INDUT DATA Unit. Run 1 Run 2 Run 3 Avorag. 

~eginning T ~ O  
Bloachlng Saquonco 
Wood +OCiOB 
Productlon Rat0 
kappa no. ont I)l~achlnp 
Tovor pH 
CE kappa no 
C/O2 Bubmtltutlon 

Chmlcal Uoago 
Chlorine 
Chlorlno Dloxide 
Sodlull Hydroxido 
Sodium Hypochlorite 
-y9.* 

T o w r  Tmnpmraturom 

Rotontion Tinma 

Scrubber Data 
T Y P  
Scrubbing nodi. 
0.r ?lW Rat. 
Llquid ?lw Rat. 
Prorruro Drop 

19:oo 
CBH 

SOlTYOOD 
3 10 
19.4 
10.9 
s.4 

I 0 

20100 
CSH 

SOPrm)[)O 
310 
19.4 
105.0 
507.0 
0.000 

2ltOO 
CEH 0.00 

somooo 0.00 
310 0.00 
19.4 0.00 
10.6 0.00 

5 . 7  0.00 
0 0.00 

lb/ton 
lb/ton 
lb/ton 
lb/ton 
lb/ton 

dogroo ? 
dogroo ? 
dmprmo ? 
degrao ? 
dogroo r 

mln 
min 
mln 
min 
min 

ACDH 
QPM 

In. H20 

105 105 105 

2 1 . 4  - 6 
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SECTION 22 

CAUSTIC VENT 

(CS-BPCV) 

Section 22.1 Emission Test Results - VOC 

Section 22.2 Emission Test Results - Miscellaneous 

Section 22.3 Quality Control Results 

Section 22.4 Process Operating Data 
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SECTION 22 
CAUSTIC VENT 

(CS-BPCV) 

The Caustic Vent waa tested on two different days for volatile organic compounds by 
M25A and M18. Chloroform and hydrogen chloride were also tested. 

Total HvdroePrbonr (MUA1 

F i w s  22.1 and 22.2 present the THC mnds for the test periods on 5/20B2 and 
5/21/92. THC emissions were much higher on 5/20/92 (600-700 ppm) than on 5/21/92 (150- 
200 ppm). Any Merence in production rates does not appear to account for this vast 
difference in emissions. 

Table 22.1 summarizes the results for Method 18 target compounds, and Section 22.1 
is a tabulation of the data. TRS waa not analyzed. The volumeaic flow WBS measured during 
sampling with a pitot tube. A number of compounds were identified at low levels (0.2-1 
Ib/hr). A number of others appeared at trace levels in one or more OC analyses ( 4 . 1  Ib/hr). 

Miscellaneous Parawte rg 

Table 22.2 summarizes the results of testing for aldehydes, hydrogen chloride, 
chloroform, and sulfuric acid mists. Section 22.2 tabulates the results for each compound. 
Chloroform was measured at 0.5 lb/hr. This was in excellent agrement with the M18 results 
(Average = 0.5 Ib/hr). Hydrogen chloride was present at trace levels (4 .1  lb/hr). 

VOC Ouslitv Control Resulta 

The VOC quality control data am tabulated in Section 22.3. An explanation of the data 
is included in tbe section. Quality control results for other parameters arc included with the 
data summary m the section referenced. 

Section 22.4 includes the pmess operating data as recorded and provided by mill 
personnel. 
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TABLE 22.1 SUMMARY OF VOC RESULTS 

Mill: CHAMPION-SHELDON 
S-COdc: CS-BPCV 

0. I 
0.1 
0.1 

ND ND ND 0.1 
Z-Butaoooe ND ND ND 0. I 
chlolofom 0.1 
Benzene ND ND ND 0. I 
BrOmOdichbSOlMh ND ND ND 0.1 
TohKae ND ND ND 0.1 
Ethyl bcnzmc ND ND ND 0.1 
m-. pXyk ND ND ND 0. I 
o-xy*os ND ND ND 0.1 - cwnum 

km-Fllmm 
3-cllrap 

Mctbod 16 Plum Mabod 18 D.t. 
Kwvm aa c. lb/br 
Unblowoa a¶ c b/br ND ND ND 0.1 
sum of c- a c, Ibh 



TABLE 22.2 SUMMARY OF MISCELLANEOUS RESULTS 

MU: C " S H E L D O N 0 N  
SourceCOdc: CSBPCV 
FIN: 4500 EPN E 2 0  

Source: Causticvent 
TestDares: 500192 Si2142 
CIN: 

Steck Tempemme. O F  

22 - 5 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Caustic Vent FIN: 4500 

\ SoUMCods: CS-BPCV Date 5/20/92 EPN: E26D CIN: 

Run I Run 2 Run 3 Average 

C-ALCULATED RESULTS 
Beginning Time I512 1612 1712 
Flow Data 

Stack Temperp~re, "F 
Moisturs Conkat, % 
Oxygm Concmtration. 16 
Carbon Dioxide Concatration, % 
Volumetric Flow Rate. x10-3 ACFM 

152 152 
26.6 26.6 
20.8 20.8 
0.0 0.0 
0.6 0.6 

Volumtric Flow Rate, x10-3 DSCFM 0.4 0.4 

Production Rate. ADT p u l p k  16.7 16.7 16.7 16.7 
Process Operating Conditions 

Method 16 Data 
Hydrogen sulfide 

Concentration, ppmvd 
Emission Rate. I b k  

Concentration, ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rnte, l b h  

Concentration, ppmvd 
Emission Rate. l b k  

Concentration. ppmvd 
Emission Rate. I b k  

Methyl mercaptan 

Dimethyl sulfide 

C h a  disulfide 

Dimethyl disulfide 

Method 18 Data 
Methaaol 

Concentration. ppmvd 
Emission Rate. I b k  

Concentration. ppmvd 
Emission Rata. l b k  

Coocentration. ppmvd 
Emission Rate, lblhr 

Concentration, ppmvd 
Emission Rate, l b k  

Methyl mercaptan 

Ethanol 

AdLIUt 

2-RoDaml 

352.9 
0.6 

390.3 389.0 377.4 
0.7 0.7 0.7 

3.0 3.7 4.2 3.6 
0. I .  * 0.1 * 0.1 * 0.1 * 

1.0 I .6 I .6 1.4 
0.1 * 0.1 * 0.1 * 0.1 * 

Concentration. ppmvd 0.7 * 0.7 * 0.7 * 0.7 * 
Emission Rate, I b k  0.1 * 0.1 * 0.1 * . 0.1 * 

22.1 - 1 h e 2  of 16 ElBFCV.Xl5 12/28/92 Orm 01 mom rduu were leu thn the dmction limit. 



EMISSION TEST RESULTS - voc 
Mill: CHAMPION - SHELDON Source: Caustic Vent FIN: 
S O U M  cods: CS-BPCV Date: 5/20/92 EPN: E26D CIN: 

i Run 1 Run 2 Run 3 Average 

Dimethyl Sulllde 
Con~~~tration, ppmvd 
Emission Rets, lbhr 

Concentration, ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rate. I b k  

Bmmodichlnmmethane 
Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rate. l b k  

Concentration. ppmvd 
Emission Rate, Ibhr 

Concentration. ppmvd 
Emission Rate, I b k  

Concentration, ppmvd 
Emission Rote, l b 5  

Concentration, ppmvd 
Emission Rate, l b k  

Concentmtion, ppmvd 
Emission Rate, I b k  

Concentration. ppmvd 
Emission Rate. l b k  

Concentration, ppmvd 
Emission Rate. lbhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

2 - B ~ t a n o 1 ~  

Chlomfom 

Bennnc 

Dimethyl di9ulfiQ 

Toluene 

Ethyl benane 

m-, pxylene 

0-Xylene 

C U m m  

alpha-PiIWW 

be(a-KnaC 

3cpren 

Terpenes (UmpsiTed) 

0.7 * 
0.1 * 

110.5 
0.7 

0.7 
0.1 * 

1.4 * 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 * 

1 .o 
0.1 * 

86.0 
0.7 

77.7 
0.6 

1.6 
0.1 * 

Concentration. mmvd 56.8 

0.7 * 
0.1 * 

116.9 
0.8 

0.7 * 
0.1 

1.4 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

I .6 
0.1 * 

60.6 
0.5 

54.9 
0.4 

2.0 
0.1 * 

84.1 
0.6 

0.7 * 
0.1 * 

94.6 
0.6 

0.7 
0.1 * 

1.4 * 
0.1 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 * 
0.1 * 

0.7 
0.1 * 

0.7 * 
0.1 * 

64.6 
0.5 

59.7 
0.5 

1.6 
0.1 * 

81.7 

1 
O.I * i 
0.7 1. 
o.l * I 

* ,I, 
0.7 * .1 
0.7 O'I * * 1 
0.7 * I 
0.7 * 1 
I .o I 

0.7 * 

107.3 

0.7 * 

1.4 * 

0.1 * 

0.1 * 

0.1 * 

0.1 f 

70.4 8 
64.1 1 
0.5 

0.5 

1 .8  1 
I 

0.1 ' 

74.2 
0.6 

22.1  - 2 

0.6 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION -SHELDON Source: Caustic Vent FIN: 4500 
source COQ: CS-BF'CV Daw: 5120192 EPN: E26D CIN: 

Ruo I Ruo 2 Run 3 Avenge 

P C P -  
Gmcu~trstioa. ppmvd 
Emission Rate, lblhr 

Knowns M Carbon 
Coaccotration. ppmvd 

UnlmowrrS~cprboa 
Concentration. ppmvd 

S m  M18 as Carbon. I b h  

2.3 4.8 3.7 3.6 
0.1 * 0.1 * 0.1 * 0.1 * 

2379.3 2194.7 2218.7 2264.2 

14.3 15.7 12.7 14.2 
I .6 I .s I .5 I .5 .. .- ._  

Unkmwa Compounds % of Total 0.6 % 0.7 % 0.6% 0.6% 

Total Iiydnvarbom 
Method 2SA Data 

Gmccotdoa. ppmvd as C 840.6 829.7 919.6 863.3 
Emission Rate, Ibihr as C 0.6 0.6 0.6 0.6 

Ore a omm vdwm yon kn th.n Iho dclcstion limit. 22 .1  - 3 Page 4 of I6 EIBPCV.XLS 12l28:U: 



EMISSION TEST RESULTS - voc I 
~; I 

CALCULATED RESULTS I 
P 

20.8 1 
O2 1. 

I 
I. 
.1 
1 
I 
1 

0.2 1 
I 

A:; * I 

Mill: CHAMPION - SHELDON Source: Caustic Vent FIN: 4500 
S o U M  COQ: CS-BPCV Date: 5/21/92 EPN: E26D CIN: 

Run 1 Run 2 Run 3 Average 

Beginnin# Time 2132 2232 2332 

Flow Data 
Stock Tompenhue. "F 153 153 
MoistursConteat, % . 21.5 21.5 
oxygea Concaltration. 96 20.8 
Carbm~ Dioxide ConcatraIion, 46 0.0 0.0 
Volumstric Flow Rate. x1W3 ACFM 0.4 0.4 
Volumetric Flow Rate. ~10.3 DSCFM 

Production Ra&. ADT p u l p k  12.9 12.9 12.9 12.9 

0.2 

Process Opersting Conditions 

Method 16 Data 
Hydmgen sulfide 

Concentration. ppmvd 
Emission Rote. I b b  

Concatration, ppmvd 
Emission Rate. I b k  

Concentntion, ppmvd 
Emission Rate. I b k  

Conwntmtion, ppmvd 

Methyl mercaptan 

Dimethyl sulfide 

Carbondisulfide 

: Emission Rata. I b k  
Dimethyl disulfide 

Concentration, ppmvd 
Emission Rate, I b k  

Method 18 Data 
Methanol 

Concentration. ppmvd 224.8 138.6 
Emission Rate, I b k  0.3 0.2 

Concentration. ppmvd 
Emission Rate. l b h  

Methyl mennptan 

Ethanol 
Concatration, ppmvd 1.3 2.5 
Emission Rate.. I b k  0.1 * 0.1 

Concentratiw, ppmvd 0.6 * 1.7 
Emission Rate. l b b  0.1 * 0.1 * 

Concentration, ppmvd 0.6 * 0.6 * 

AatolN? 

2-Fbpancl 

Emission Rate, Ib/hr 0.1 * 0.1 * 

' Om 01 m010 valwa rom leu Uun the dclcstion limit. 22 .1  - 4 
I 
I hg4 6 of 16 EIBRN.XLS IZ/?H,'J> 
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EMISSION TEST RESULTS - VOC 
Mill: CHAMPION - SHELDON Source: Caustic Vmt FIN: 4sM) 
sourcscode: CS-BPCV Date: 5121192 EPN: E26D CIN: 

\ 

Run I Run2 ' Run3 Average 

Dimethyl sulfide 
concatration. ppmvd 
Emission Rots. lbhr 

Concu~tdon. ppmvd 
Emission Rots. Ibhr 

Concentration. ppmvd 
Emission Rots. Ibhr 

Concentration. ppmvd 
Emission Rots, Ibhr 

Bnvaodiehlommethnne 
Concentration, ppmvd 
Emission Rots, lbhr 

Concentration. ppmvd 
Emission Rots. Ibhr 

Concurtration, ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate, lbhr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration. ppmvd 
Emission Rots. Ib/hr 

Concentration. ppmvd 
Emission Rate. Ibhr 

Concentration, ppmvd 
Emission Rate, l b b  

Concurtration. ppmvd 
Emission Rots, Ibhr 

Concentdon. ppmvd 
Emission Rots. Ibhr 

T m  (Umpdfied) 
Concentration. mmvd 

2-Bu-m 

chlomfom 

Bapne 

Dimethyl disulfide 

Tolume 

Ethyl bemzene 

m-, pxylenc 

0-Xylene 

CUmfll8? 

nlpha-pi- 

IJeta-Piaen 

J-cpreae 

0.6 * 
0.1 * 

63.6 
0.3 

0.6 
0.1 * 

1.3 
0.1 

0.6 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

2.0 
0.1 * 

2.0 
0.1 

0.6 * 
0.1 * 

6.6 

0.6 * 
0.1 

40.3 
0.2 

0.6 * 
0.1 * 

1.3 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 
0.1 * 

0.6 * 
0.1 * 

5.0 
0.1 * 

7.0 
0.1 

0.6 * 
0.1 * 

11.1 

0.6 * 
0.1 * 

51.9 
0.2 

0.6 * 
0.1 * 

1.3 * 
0.1 * 

0.6 * 
0.1 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

0.6 * 
0.1 * 

3.5 
0.1 * 

4.5 
0.1 * 

0.6 * 
0.1 * 

8.9 
Emission Rots,-lbhr 0.1 0.1 * 0 1 '  



EMISSION TEST RESULTS - VOC 
4500 1 

I 
O ' *  D 

1 
I 

MU: CHAMPION - SHELDON source: CaUstlC vent FIN: 
sourcs COQ. CS-BPCV Date: 5/21/92 EPN: E26D CIN: 

r - > 
Run I Run 2 Run 3 Average 

PCJlnav 
Concentration, ppmvd 0.8 0.6 0.7 
Emssion Rate, I b h  0.1 * 0.1 * 

CoacentrPtron, ppmvd 353.8 386.8 370.3 

Coacenww. ppmvd 7.5 5.2 6.4 

Knowm PP Carlmn 

UnknownsasCarbOn 

S m  Ml8 M CarbOn. I b h  0.2 0.2 0.2 
Unknown Compounds 'k &Total 2.1% 1.3% 

Method 25A Data 
Totnl Hydmcarbom 

Concurtration. ppmvd as C 252.2 236.9 206.4 
Emission Rats, I b h  as C 0. I 0. I 0.1 * 

2 2 . 1  - 6 
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EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON h u m :  Caustic Vent FIN: 4500 
source code: CS-BPCV Date: 5120192 EPN: E26D CIN: 

Run I Run 2 Rua 3 Average 

1 
CALCULATEDRESULTS 
Beginniw Time 1950 2019 
Flow DBta 

Stack Temperature, 'F 152 152 
Moisture Content. % . - 26.6 26.6 
Oxygm Concmtration. % 20.8 20.8 
Carbon Dioxids Concmtntion. 'k 0.0 0.0 
Volumetric Flow Rote, x10'3 ACFM 0.6 0.6 
Volumetric Flow Rate, x10'3 DSCFM 0.4 0.4 

Production Rate. ADT pulp/hr 16.7 16.7 16.7 

Chlorofonn (Adsorption Tube) 

Process Operating Conditions 

Miscellaneous Parameters 

Conceotrstion. ppmvd 94.3 47.3 70.8 
Emission Rate. I b k  0.6 0.3 0.5 

Conceotration. ppmvd 3.9 3.9 
Emission Rote, l b k  0.1 9 0.1 * 

Hydmgm chloride 



EMISSION TEST RESULTS - OTHER MISCELLANEOUS 
Mill: CHAMPION - SHELDON source: CnUrtlC vent FIN: 4500 
Source code: CS-BPCV Daw 5/21/92 EPN: E26D CIN: 

e 

Run 1 Run2 Run 3 Avenge 

CALCULATED RESULTS I 
I Benidiln Time I153 - I 

Flow Data I 

Stack Tempemlure, "F 
Moisture Content, 96 
Oxygm ConccDtration, 96 
C d x m  Dioxide Concatration. 96 
Volumetric Flow Rots, x1W3 ACFM 

153 
21.5 
20.8 
0.0 
0.4 

153 
21.5 

0.0 
0.4 

o.2 I 
I 

OS II 

Volumetric Flow Rsts, x1W3 DSCFM 

Production Rata. ADT pulphr 12.9 12.9 

0.2 

Recess Operating Conditions 

Miscellaneous Parameters 
Chloroform (Adwrption Tube) 

Conmtmtion, ppmvd 100.2 100.2 
Emission Rats, Ibhr 0.5 

Hydmgen d o r i d e  
Conceatration. ppmvd 1.5 1.5 
Emission Rate, Ibhr 0.1 

I 
I 
I 
I 

1 Page 4 of 8 0IBPcv.XLs 12/28/92 
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Section 22.3 Quality Control Results 
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QUALITY CONTROL DATA 

The quality control results summarized on the following pages were collected before, 
during and after the VOC testing on the source. The source test results have not been corrected 
for calibration error, sample line loss or other QC results. The reader should interpret the 
emission data in light of the emission quality control. 

The VOC testing included reduced sulfur compounds by EPA Method 16, total 
hydrocarbons by EPA Method 25A, and speciated volatile organic compounds by EPA 
Method 18. The following paragraphs summarize the normal quality control for each type of 
analysis. QC data are summarized in tabular form on the following pages. 

Calibration was peIformed using certified propane concentrations (reported as methane) 
in nitrogen. The calculated calibration curve was then used to recalculate the concentration of 
each standard. The percent error is the percent of span for the analyzer. 'Ihe correlation 
coefficient is presented even though it is somewhat meaningless with so few data points. 

A line studv was performed by introducing propane in nitrogen from a Tedlar bag at the 
probe tip and then dinctly to the analyzer. The ratio of the two measured concentrations is 
presented as a percent recovery. Zero grade nitrogen was also pulled from the probe tip through 
the entire sampling systems to the analyzer to demonstrate the cleanliness as a nitrogen blank. 

Volatile Ornanic ComDoands bv M l e  

The plibration curvs was verified by analyzing a check standard containing a number of 
compounds. The percent recovery was calculated based on the theoretical concentration. The 
retention times of the compounds wen verified from the check standard. 

A line study was perfmed by introducing methanol in air ~IWII a T d a r  bag at the probe 
tip and then dinctly to the GC. The ratio of the two measured concentrations is presented as a 
percent recovery. The gas chromatograph was allowed to run for the duration of the analysis 
time, and the absmce of peaks was used to demonstrate a line blank. 

A calibration w e  was prepared from three standards generated from gravimetrically 
certified permeation devices. "he concentration of each standard was recalculated from the 
calibration to evaluate the linearity of the curve. 

A line study was performed by introducing hydrogen sulfide in air from a Tedlar bag at 
the probe tip and then dinctly to the GC. The ratio of the two measured concentrations is 
presented as the percent recovery. 

T%&wra.wuMAwBc 
Q wwc 11 -r lw2 22.3 - 1 
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SOURCE CS-BPCV 

QUALITY CONTROL SUMMARY 
METHOD 25A 

~~~. ~ " ~ ~ ~ 
.~ I~ ~ ~ ~ - 1 .  CALIBRATION ~ ~~~ 

THEOR 

0.0 
250.0 
900.0 
1500.0 

CORR COEFF 

THEOR ppm 
0 

36 
91 

1506 

2. PROPANE LINE RECOVERY 

5120192 
Fm .. %ERR ....-............... .--. 

-133.0 8.9 
335.0 5.7 

1055.0 1o.c 
1392.0 7.2 

0.9785 

DATE 5/20/92 /DATE 

5/21/92 

0.0 0.0 
40.0 0.3 
.86.0 -0.3 

1506.0 0.0 

0.9999 

5/21/92 
INST LINE %REC ....... r. /INST ........ ".".."-"-..""" LINE ..-.--.---- %REC 

BEFORE 162.0 163.0 100.6%; 158.0 169.0 107.0% 
AFTER 158.0 169.0 107.0%1"* 

3. LINE BLANK 
5/20/92 5/21 192 

...... ......... ! ppm ..... * *  
ppm ................................. "I .-.._.ll_.._ll.l..l.. "." I i .......................... " I" ._-.I.I." ......- " 

BEFORE *. i 
*. j AFTER .I 

Not performed 

22.3  - 2 
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alpha-pinene 19.21 18.4 96.1% 
beta-pinene 19.21 18.1 94.2% 
3-carene 19.3; 17.6 91.2% 

SOURCE cs-BPCV 

19.8 103.4% 
19.6 101.7% 
19.7 102.4% 

3. METHANOL LINE RECOVERY 
5/20/92 1 5/21/92 

........... " .... " -. LINE %REC !GC LINE %REC GC 
BEFORE 9.9 8.9 89.9%1 12.5 12.3 98.4% 

-- ........................................... l.-.--....-_lll...ll..-.I.-.-- " 

AFTER 12.0 12.3 102.5%\* 

4. LINE BLANK 

BEFORE EK82003 jELB2OlO 
AFTER ELBZOlO 1 -  

........................................ [-------------FILE REF---------- 1 _..".._ .- ......... "._.." ....................................................... -.-"I- ....... ......---. - .... 

Not performed 

22.3  - 3 
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At this facility, vent gases from the chlorine stage tower, 
washer hood and seal tank are collected and transported to a 
scrubber system for removing Cl,. 

The gases 
pass through a countercurrent flow packed tower. The packedtover 
has a diameter of 4 ft and is 1 3  ft tall. The tower contains 2 ft 
of Kimre model 37/47 kynar packing and a mist eliminator consisting 
of s i x  layers of 16/96 K i m r e  kynar. Scrubbing solution is sprayed 
on the packing through spray nozzles located above the wetted 
packing. The scrubbing solution used in this stage is 5 S caustic. 
The design makeup flow rate is 5 0  gpm. The gases leaving this 
scrubber are vented to the atmosphere through a short stack. The 
design gas flow rate through this system is 6,300 ACFM at 14OOF. 

Fiaure 1 is a schematic of the C12 scrubber system. 

22.4 - 1 



tiva Process CO- 

Scrubbing medium 
(white liquor, weak wash, caustic, atc.)  : 5 %caustic 
Gam flow rata : 2,500 SCFM 
Scrubbing aolution recirculation rate : N/A 

22.4 - 2 
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AND PRO- 

*. - 
The mill has one bleach line with C,E,H sequences which produce 

400 ton/day bleached kraft softwood pulp to a final G.E. brightness 
of 68 2 .  During the trials the bleach plant operated at a rate of 16- 
17 tons/hour. a is a diagram of the bleaching process. 
T&&m 2 show the bleaching conditions for the bleach plant 
during the trial. The kappa number of the brownstock ranged from 25 
to 30 during the test with an average of 29. 

c E H 

Consistency, percent 
Temperature, O F  

Time, minutes 
Chlorine, lb/ton odbs 
Hypochlorite as C1, lb/ton 
Caustic, lb/ton 
Peroxide, lb/ton 
Chlorine dioxide 
Residual chlorine, lb/ton 
Vat pH 
K number 
G.E. Brightness 

3.2 10 
105 115 
30 60 
115 0 

0 0 
0 90 
0 0 
0 0 

N/A N/A 

- N/A 4.5 
N/A N/A 

10.7 . 1.6 

10 
115 
90 

0 
4 4  

0 
0 
0 

N / A  
9 

N f A  
68 

B. Water R e u  - Fresh wat r is used on the chl rine stage, hypo 
filtrate and fresh water on the extraction stage and white water on 
the hypo stage. 

C. V e n f i M  - Chlorine stage vents are combined into a 
single duct for treatment in a scrubber. Vente not collected into the 
combined vent are individually vented. shows the location 
of various vents. 

Bleaching sequenco : CEH 
Wood species : Southern pine 
Production rate : 400 
Kappa number : 29 
Chemical w a g e  : Cl,, NaOH and NaOCl 
Percent C102 substitution : 0 
Tower temperatures and retention times : Refer to previous table 
CE kappa number : N/A 

22.4 - 3 
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BLEACH PLANTS - PROCESS OPERATING CONDITIONS 

X l l l r  Gh.raplon-Sh01don Sourcor Caumtic T0Y.r V e n t  

?:Xi 4500 EPN: B26D CINr 

INPUT DATA Unlta Run 1 Run I Run 3 ~vorago 

SOurCor BloAeh Plant D A t O f  5-20-92 

Bopinning T h o  
BlOAchlnp Soquoneo 
wood sp.ci.0 
Production Rat. 
kappA no. ont  81o~ch ing  
T-r pn 
CE kappa no 
C/O2 Subatltution 

Chomical Urnago 
chlorino 
chlorino Dloxfdo 
sodium Hydroxidm 
Sodium Wyp~chlorito 
0ly9.n 

Towor T.mp.rature8 

Rotontion Timom 

Scrubbor D A t A  

b 

lb/ton 
lbf ton 
lbfton 
lbfton 
lbfton 

dogroo ? 
dogroo ? 
dogroo I 
dogroo ? 
dogroo t 

min 
min 
min 
min 
mln 

A m  
GPX 

In. HZ0 

12:38 
cm 

SO?MOOO 
400 
18.0 
10.3 
5.4 
0 

13141 
CLH 

SOtTUOOD 
400 
18.0 
10.3 
5.6 
0 

14:46 
ctn 

SOTT(KIOD 
400 
18.0 
10.4 
5.6 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

22.4 - 5 



CHOMPION INT'L-EOHS ID:713-456-6940 

BLEACH PLANTS - PROCESS OPERATING CONDITIONS 

M i l l r  Champion-Sholdon Sourcet C A U B t i C  Touor Vont 
sourcoa Bloach P h n t  Data: S-20-97 
FIN: 4SOO LPN: E26D CINr 

INPUT DATA U n i t #  Run 1 Run 2 Run 3 Average 

Boglnning T h o  1 5  I 1 1  16r51 
Bleaching soquonco CLH CER 0.00 
wood spci.. SOnWOOD SOP-D 0.00 
Production Rat. 400 400 0.00 
kappa no. ont Bloachinp 18.3 18.3 0.00 
TO-? pH 10.1 10.6 0.00 
Cl! kappa no s.3 1.3 0.00 
c/c2 s u b s t i t u t i o n  0 0 0.00 

0.00 

Chlor ine  lb / ton  109 114 0.00 
0.00 Chloeino Dioxide l b / ton  --- --- 

Sodium Hydroxido l b / ton  108 108 0.00 
Sodium Hypochlor l to  lb / ton  40 4 0  0.00 

0.00 oxygon lb / ton  --- --- 
d a g r n  ? 104 10s 0.00 --- 0.00 doprom ? _-- 
dogroo P lS6 154 0.00 
doprom F 114 114 0.00 

0.00 dogreo F --- -__ 
min 25 2s 0.00 --- 0.00 m i n  --- 
min 120 120 0.00 
mln 40 40 0.00 --- 0.00 min --- 

TYP. 0.00 
Scrubbing Modi& 0.00 
Gam F l W  Rat. ACPX 0.00 
Liquid Flow Rate GPX 0.00 
Pro#muro Drop in .  ~ 2 0  0.00 

.......................................... Chomlcal Uaoqo 

? ~ o r  Tomporaturoo .......................................... 

.......................................... 

.......................................... Serubbor Data 

Rotontion Timom 

22.4 - 6 
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CHAMPION INT'L-EOHS ID:713-456-6940 OCT 06'92 13:17 No.006 P.10 

BLMCn PLANTS - PROCESS OPERATING CONDITIONS 

M i l l s  Champion-Sholdon 
Sourcor Bloach Plan t  
?IN1 6500 

Sourcoz c a u a t i c  Towor Vont , 

Oator 5-21-92 
EPNt E26D CIN: 

INPUT DATA Uni t r  Run 1 Run 2 Run 3 AVOCAW 

Boginninq Tim. 
Bloachinq Soquonco 
Wood Spociom 
production Rat. 
kappa no. ont Bleaching 
TOuOr pH 
CL kappa no 
c/o2 S u b a t i t u t i o n  

ChOdCAl Urnago 
Chlorino 
Chlorino Dioxido 
Sodium Hydrorid0 
Sodium Hypochlorito 
oxyqon 

Towor Tomporaturor 

Rotontion rimor 

SclubbOS 0.t. 
Typ. 
Scrubblnp Hodfa 
0.. ?lW R A t O  
Liguld Ilw Rat. 
PromNro Drop 

* 
l b / ton  
l b / t o n  
l b l t o n  
lb / ton  
l b / t o n  

dogroo I 
dogroo ? 
dogroo I 
dogroo ? 
dogroo P 

min 
min 
min 
min  
min  

ACTM 

i n .  II20 
opn 

19100 20100 
CLH CEH 

SOFTWOOD SOITWOOD 
310 310 

19.4 19.4 
10.9 105.0 
5.4 507.0 
0 0.000 

21100 
CZH 

SOITWOOD 
3 10 

19.4 
10.6 

5 . 7  
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

22.4 - 7 
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WEST COAST REGIONAL CENTER 
P 0. 80% 458 

Cowallis. OR 97339 
(5031 752-8801 

NATIONAL COUNCIL OF THE PAPER INDUSTRY FOR AIR AND STREAM IMPROVEMENT. INC. 

November 11, 1992 

M M O  TO: Mr. James'W. Cutbirth, Champion International 

FROM : Alex R. Gholson, NCASI 

Corp . 

SUBJECT: Corrected Results of Method 25D and Method 305 Analysis 
for the TACB Emissions Speciation Study, Champion 
Sheldon Mill 

In support of the TACB Emissions Speciation Study, NCASI 
analyzed selected samples using EPA Draft Method 25D. 
a method development effort the samples were also analyzed for 
specific volatile organic compounds using an experimental method 
referred to as Method 305. This memo is an been updated from 
previous memos issued on September 10, 1992 and October 21, 1992 
to clarify the discussion of the analytical methods and reporting 
procedures. 

Samples were collected by the contractor Roy F. Weston and 
sent to NCASI's West Coast Regional Center in Corvallis. 
Volatile organic sampling procedures were used to collect the 
samples instead of the sampling procedures specified by Method 
25D so that compositing of the samples would be easier. 
that the Method 25D sample procedures are prone to contamination 
from the outside environment during storage and shipment of 
sample containers half filled with polyethylene glycol (PEG) and 
a bias due to spillage of sample/PEG during sample collection. 
Samples were composited at NCASI and then carefully transferred 
to vials containing PEG in the laboratory. 
samples received and how they were combined to form the samples 
analyzed. 

draft Method 25D proposed in the Federal Register with the 
modifications mentioned above. Method 25D was proposed to 
determine if a sample has a total volatile organic emission 
potential below a specified limit (500 ppmwV0). The samples 
analyzed from Champion Sheldon were found to be below that limit. 
However, for this study it was desired to use the method to 
provide an estimate of the actual level of volatile organic in 
each sample collected. 
from the define purpose of the method, a brief discussion of the 
method and the method results are in order. In Method 25D a 

As part of 

I feel 

Table 1 list the 

The composited samples were analyzed as described by the 

Because this objective differs slightly 

- 
sample is-purged under specified conditions to remove the 
volatile compounds. The removed compounds are then analyzed for 

I . - total organic carbon using a flame ionization detector (FID) 

I 



resulting in a value expressed as parts-per-million carbon (as a') by weight (ppmwc) or IrgC/g. The total purged chlorine is 
measured with an electrolytic conductivity detector and reported 
as ppm chlorine by weight (ppmwC1) or pgCl/g. Method 250 then 
calculates a total volatile organic by summing the total organic 
carbon and the total organic chlorine and reports the total as 
parts-per-million volatile organic (ppmWV0). Because the method 
was designed to show that a value is below a level well within 
its standard working range, no guidance is provided for reporting 
values near or below the limit of detection (LOD) or adding 
values when one or both are below the MD. For this study the 
American Chemical Society definition of M D  which is defined as 
three standard deviations of the measurement above the blank 
response was used. A l l  Method 250 values are blank corrected so 
the blank level is well characterized and the standard deviation 
of multiple blank measurements is used to determine the LOD. 
LOD for the total carbon value was 12.4 ppmwC for a 15 gram 
sample and 5.8 ppmwCl total chlorine value for a 15 gram sample. 
Actual Mns w e r e  rlqn_??rlr=_*. e!? t!!e szmgle = i r e  vhick v=zi& e=== 
10.8 to 17.1 grams. When measured concentration values are below 
the M D ,  they are reported as not detected (ND) and the LOD is 
then listed in parentheses. The total volatile organic which is 
the sum of two measure values was not reported for this study. 
Because proper guidance for handling values below the M D  is not 
provided by w e  method, the data user should choose the most 
appropriate method f o r  determining the total which is consistent 
with the users data objectives and his best professional 
judgement. For example, in the case of an evaporator condensate, 
a non-detect for chlorine could be considered as a zero when 
determining a total. Likewise, for a bleach plant sewer, it 
might be prudent to assume the M D  as the best estimate of the 
chlorine level. 

The experimental modifications made to speciate the volatile 
organics (Method 305) purged using Method 25D included removing a 
third slip stream from the sample purge line at approximately 100 
mL/min through an ice cold aqueous impinger and into a 
Tenax/charcoal adsorbent trap. The aqueous impinger solution was 
analyzed f o r  methanol, ethanol, acetone, 2-propanol, and.2- 
butanone by microdistillation followed by GC-FID analysis. 
Tenax/charcoal trap was thermally desorbed and analyzed by GC/MS 
for a list of 28 compounds. 
Method 250 and Method 305 analyses. A l l  Method 305 values are 
reported in the units of microgram of compound per gram of sample 
(Irg/g). No effort was made to determine the LOD for this method 
because of the lack of historical data needed to characterize the 
background level or the analytical variance. Not detected (ND) 
was reported for all compounds not found or found but below a 
level generally considered reliable based on professional 
judgment of a limited database. This level was chosen to be 1.0 
pg/g for the impinger values and 0.1 pg/g for the trap values. 

The quality assurance checks of Method 25D for this program 
included two sets of sample duplicate analyses and a matrix spike 

The 

The 

Table 2 list the results of the 
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duplicate. 
the duplicates and the difference between duplicates relative to 
the average expressed as a percent or relative percent difference 
( R P D )  between duplicate samples were 8.1 and 5.6 percent 
indicating good precision. 
obtained using the experimental Method 305. 
results were found to have a R P D  or 1.3 percent. Values of other 
compounds detected at lower levels and analyzed using the 
adsorbent trap and GC/MS were of lower precision. RPDs  for 
compounds detected ranged from 112 percent for dimethyl sulfide 
to 10.2 percent for 0-pinene. 

The matrix spike duplicate provided both recovery and 
precision information for the two methods. For Method 25D the 
total carbon average recovery was 61.6 percent with a RPD of 0.3 
percent. This indicates good recovery because typical recovery 
for a QC spike in reagent water is 70 percent. The less than 100 
percent recovery found is due to the large percentage of methanol 
in the spiking solution which is only 80 percent purged by Method 
25D and has a poor FID response. The chlorine spike was near the 
MD for chlorine and an average recovery of 47.8 percent with a 
R P D  of 13.7 percent. 
chlorine spike is due to the low concentration level spiked. The 
average recovery of methanol by Method 305 was found to be 82.6 
percent with a R P D  of 10.8 percent 
had approximately 50 percent recoueries with 10 percent R P D s .  
Trap recoveries of compound more volatile than chloroform were 
generally less than 10 percent including dimethyl sulfide. 
Chloroforms recovery was 71 percent with a RPD of 58 percent. 
Recoveries of the other compounds ranged from 33 percent f o r  0- 
pinene to 134 percent for limonene with R P D s  ranging front 8.9. 
percent to 56.8 percent. In summary, the Method 25D QA results 
are within an acceptable range while the Method 305 results other 
than the methanol values should be considered semi-quantitative 
at this time. More development of Method 305 is currently being 
performed to improve the overall data quality for Method 305. 

Only volatile carbon was detected by Method 25D in 

Only one set of duplicates were 
Methanol duplicate 

It is believed the low recovery of the ' 

while acetone and 2-butanone 
' 

cc: Ashok Jain 
Larry LaFleur 

; 



m -D AND CAL C ODE N v M B a  - 
CS-BPHW/ 1/H2O/ 0 5 19 

CS-BPCWV/ 1/H20/ 05 19 

CS-BPCSVl/H20/0 602 

CS-BBl/ 1/H2O/ 060 6 

CS-S!3TV/HZO/ 0 609 

CS-TORV/SCBR/0620 

Comvosited samnl e code 
CS-BPHW/l/H20/0519/2 
CS-BPHW/l/HZO/'OS 19/3 

CS-BPCWV/ 1/H20/05 19/2 
CS-BPCWV/ 1/H20/05 19/3 

CS-SDTV/l/H20/0519 
CLIENT UPPERSHOWER 
CS-SDTV/ 1/H20/05 19 
CLIENT BOTTOMWASHER 

CS-BPCHWV/H20/052 1/1/2 
CS-BPCHWV/HZO/0521/2/2 
CS-BPCHWV/H20/ 052 1/ 3/ 2 

CS -BPHWV/H20/ 052 1/ 1/2 
CS-BPHWV/HZO/ 0 52 1/ 2/2 
CS-BPHWV/H20/052 I/ 3/2 

CS -BPCSVl/HZO/O 60 2/ 1 

CS-BBl/ 1/H2O/O 60 6/ 1 

CS-SDTV/H20/0609/1 

CS-TORV/SCBR/ 0 620/ 1 
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COMPARISON OF CHLOROFORM RESULTS 

CH AMPION-SHELDON 

ppm ppm 

BPCSV 6/2/92 13.6 5.2 12.9 4 

Source Date Method 18 Sorbent Tube 

6/3/92 2.6 14.8 rejected 16.7 

B P C W  511 9/92 6.5 7.4 6.4 
5/21 192 rejected 7.9 8.7 11.6 

8PHSTV 6/3/92 1508.4 1558.1 1340.1 
6/4/92 2462.2 2682.2 2851.4 

BPHW 511 9/92 30.5 26.9 25.3 

I 


