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As a result of the Clean Air Act Amendments, most pulp and paper mills are in the process of
preparing applications for state operating permits. Also, EPA is developing control technology-

based emission standards for 189 hazardous air pollutants (HAPs) that may be emitted by various

industrial sources. NCASI Technical BulletinNo. 650 summarized available test data for HAPs and

other so-called 'air toxics' as of June 1993. Since then, the industry has conducted an extensive 16-

mill measurement program for 'air toxic' emissions from sources located at chemical wood pulp and

paper mills, with results summarized in a series of ten reports (NCASI Technical Bulletin Nos. 675 -
684). Ten other mills were extensively tested by one company, and rezults from sweral other

company-sponsored tests were recently made available to NCASI.

This report is an update to NCASI Technical Bulletin No. 650. It incorporates all of the new

data that became available since the first compilation, and preserves most of the old data. Besides

the eight mills tested during the pooled testing programs in California and Texas, mill-wide test data

from26 additional chemical wood pulp mills are included in this report. The sources covered include

(l) pulp mill sources such as oxygen delignification systems, brownstock washers, deckers, thermal

oxidizers, pulp and liquor storage tanks, (2) recovery area sources such as kraft and sulfite recovery

furnaces, lime kilns, smelt dissolving tanks, black liquor oxidation tanks, tall oil reactors and

causticizing area vents, (3) bleach plants, (4) paper machines, and (5) wood residue-fired boilers. In

addition to organic 'air toxics,' information was available for certain TRS compounds (such as H2S,

CSz, COS), inorganic gaseous 'air toxics' (such as HCL, H2SO+, NH3, Cl2, ClOz) and trace metds.

Unlike in the previous compilation, a median was chosen to best represent average emissions

throughout this report. When more than 50 percent of the data for a given compound and source

were above the detection limit, a straight empirical median was used When fewer than 50 percent of
the data were above the detection limit, different statistical procedures were used. Either the NOR-
PLOT median or the SDln median were used, depending on the extent of data below the detection

limit.

This report comprises the most extensive compilation of 'air toxic' emission data relevant to

the chemical wood pulping segment of our industry. The compilation is intended to assist mills in

preparing applications for air quality construction and operating permits. Since data were obtained
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from a variety of mills, the medians prcscotcd in the rcport sbould rct be takco to rePresent

emissions from a particular mill. For mary rmit process operationf the nrmber of sources tested was

limited, and these data should bc uscd with utmos caution. The precautioning notes in the repoft

tables shoutd be heeded to avoid inappropriac use or uswarra,ntcd ortnpoltion of the available

data. NCASI statrshould bc consrhod if qtrcsions uisc.

Thisrcportmsp,reparcdbyDrs. AnmSmcshwrr, ScoioRcscuchEoginccr, andDavid S.

Dillar4 Rescarch Enginecr, at tbc Sqnhcrn Rcgiond Ccmcr. Dr. Ste{rco tfiron, former Research

Engineo at the Northeast Rcgional Ccotcr, sssistcd in thc application of smistical techniques to
derive medians of heavily ccnsored data. Questions and coutreuts on the matcrid contained in this

report are solicite( and strould be dircctcd to Dr. Someshwar or Dr. Dillard at NCASI, P.O. Box
141020, Gainesville,FL 3261+1020, telephone (9O4) 3774708, er't.226 or 253; or to Dr. John

Pinkerton at this office.

Vcry truly yours,
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Ronald A Yeske Ph-D
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o COMPILATION OF'AIR TOKC' AND TOTAL I{TDROCARBON
EMISSIONS DATA FOR SOURCES AT CHEMICAL WOOD PULP MILLS

TECHNICAL BULLETIN NO. 7OI

October 1995

ABSTRACT Emissions dat4 including those from recent testing progralns at chemical

wood pulp and paper mills, have been compiled for numerous volatile
organic compounds, trace metals and a few inorganic 'air toxics.' Data on

total hydrocarbons and selected data on CO emissions from bleach plant

vents and one oxygen delignification system vent are also included. The

majority of these data are from two recent studies (1993,1994) covering

26 mills. When a significant portion of the measurements for a given

source and compound were below method detection limits, the data were

statistically treated before computing median emission rates. Data were

tabulated for pulping area sources (orygen delignification systems,

brownstock washers, deckers, thermal oxidizers, uncontrolled NCGs and

black liquor and pulp storage tanks), recovery a^rea sources (kraft and

sulfite recovery furnaces, lime kilns, smelt dissoMng tanks, black liquor

oxidation tanks, tall oil reactors and causticizing area vents), bleach plants,

paper machines and wood-fired boilers. Correlations for predicting

methanol emissions from process data are included for four processes
(brownstock washers, oxygen delignification systems, smelt dissolving
tanks and paper machines).

KEY WORDS kraft recovery furnace, sulfite recovery furnace, black liquor oxidation,
smelt dissolving tank, lime kiln, oxygen delignification, bleach plant, tall oil
reactor, causticizer/slaker, thermal oxidizer, brownstock washer, black

liquor storage tank, pulp storage tank, deckers, uncontrolled NCG vents,

'air toxics,'HAPS, trace metal, volatile organic compounds

RELATED NCASI PUBLICATIONS

(l) "Compilation of 'Air Toxic'Emission Data for Boilers, Pulp Mills and

Bleach Plants," NCASI Technical Bulletin No. 650 (June 1993).

(2) "Volatile Organic Emissions from Pulp and Paper Mill Sources - Parts I
through X," NCASI Technical Bulletins Nos. 675-684 (August-December

tee4).
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o COMPILATION OF 'AIR TOXIC' AND TOTAL HYDROCARBON EMISSIONS

DAT A FOR SOURCES AT CAL WOOD PULP

I INTRODUCTION

As a result of the 1990 Clean Air Act Amendments, most pulp and Paper mills will be

requued to prepare applications for state operating perrrits. To assist mills in estimating

emissions oi ttree criteria pollutants, viz., oxides of nitogen, zulfur dioxide and volatile

organic compounds (VOCs), NCASI published Technical Bulletin No. 646, "Emission Factors

for NO*, SO, and VOCs for Boilers, Kraft Pulp Mills and Bleach Plants" (1). Subsequent to

Technical Bulletin No. 646, NCASI published Technical Bulletin No. 650, "Compilation of
'Air Toxic' Emission Data for Boilers, Pulp Mills and Bleach Plants" (2).

Since publication of these reports in 1993, ttre industry has completed an e:rtensive

measuremetrt program for 'air toxic' e,missions from sources located at chemical wood pulp

and paper milis. The prograrn was carried out by NCASI to provide the industry and EPA

witbrelevant infonnation for the development of Manimr:m Achievable Contol Technology

(N{ACT) emission standards for chemical wood pulp mills. In addition to this 16 mill sdy,
individual companies have conducted 'air toxic' measurernents at several chemical pulp and

- 
paper mills. Aitogether, a total of 26 chemical wood pulp mills have been extensively tested

lt ioi '"i. toxic' emiisions from pulp mill, bleach plant, chernical recovery and paper mill
sources. This report represents an update of Technical Bulletin No. 650 with the addition of
data gathered at the 26 mills. In addition to organic and inorganic 'air toxic' emissions, this

report also presents the most current update on emissions of VOCs from several chemical

wood pulp mill sources.

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

construction or operating permit applications where estimates of 'air toxic' and total VOC

emissions are required.

II SOURCES OF DATA

Several major snrdies provide the majority of meastrement data compiled in this

report. Table I provides a complete list of sources for which data on 'air toxic' emissions,

both gaseous *d trace metals, and emissions of total hydrocarbons are included in this

bulletin. Foru types of soruces located at chemical pulp mills are covered in this report;

bleach plants, pulp mills, chemical recovery areas and paper machines. Also, emissions data

for wood residueltark boilers that were presented in NCASI Technical Bulletin No. 650 (2)

are fully reproduced here using a different approach to determination of emission averages'

This approach is explained later in Section III.o
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A- Bleach Plants

Sources of data on orgmic 'air toxic' cmissions and emissions of total hydrocarbons

(IHCs), terpcnes, Cl2, ClO2, HCI ud caton monoxidc from bleach planB are the Texas Air
C-ontrol Boad CfACts) Strdy (3), 6c Hunbold Bay l(raft Pulp lvfill Stdy (4), the 1990

Califomia Air Rcsurccs BoEd (CARB) Study (5), t*o EPA srudi?q ((,7L s)src ccly NCASI

measncmcns (8), omc Eorc rcccot (1993) NCASI mill sardies (9) od ltc NCASI 16 rnill

N{ACT study (lO. Tbc data coryilGd in lhis Eport for blcach plffi ae ft,om a total of 52

sources locatcd d kaft, soda md sulfirc pulp mills.

B. Pulp MII Sources

'Air toxic' and THC e,mission dara for pulp mill soutpes s1p meinly comPiled from

five major studies. The TACB mrdy (3) includcd fou brownsock uashing lines. The

Augrrst lgg2EPL-spoosored mill *rdy (7) inchdcd an O, delienification systcm. NCASI

testing for methmol, acctone ed MEK bctclEca 1990 ud 1992 (8) incltded thrce 02

deligdficafion systcxur and two br,omsoclc wa$cts C.onsidcrable @olm of tcst data for
pulp EiU sourccs included in this corryim,on *tre obtaincd from tcsts conducted by

individual mills; detailcd smpling rcpotts ue avzilable in NCASI files (9). In fact, a tcn mil
strrdywascondrrctediDlgg3byonccoEPmy.Themajorityofprrlpmillgmissionsdatain
this rGpo'rt, howwer, c@e froE thc 1993-1994 NCASI 16 mitl MACT sndy (12,14,15,19).

Emission data for O, dclignificAion EnScms, bmmmsoct washcrs, de,lcers, uocoutrolld kaft
noncondensible gas (NCG) vcffi, NCG thcrmal oxidias, black liquor t'nks, rmbleached pulp

storage tanlcs and sulfirc pulping strurtcs ac contained in this report.

C. Chemical Rccoverv Area Sources

'Air toxic' and THC emission dda for cbcmical r€covcry alEa sources were compiled

from six major sndies. Selective daa on HCl" H2SO. and polyuomatic hydrccarbon (PAH)

emissions from kaft recovcry firrnaces, HCI from sulfite rocovcry firnaces, PAIIS from lime

kil1s, 6sd ammenia from smelt dissolving tuk ed saustigi?ing arca sources are also

included. The TACB study (3) includcd emissioos from DCE and NDCE lcraft recovery

furnaces, lime kilns, snelt dissolving - rzs and tall oil reactors. The 1988 Humboldt Bay

I32ft Pulp Mill Study (a) inchdcd cmissions from nro DCE kraft recoveay firnaces. The

1990 CARB study (5) included emissions from an NDCE lcraft recovery filnace, a lime kiln
and a srnelt dissolving tank vent NCASI tcsting for methanol, acetone and MEK during

1990 to 1992 (E) included emissions from sweral kraft recovery frrrnaces. A considerable

amount of recent test data (1993) included in this report is from hdividual mill-conducted

tests. Detailed reports are available in NCASI files (9). These mill-conducted tests included

emissions from more than 12 different pulp mills for DCE and NDCE kraft recovery furnaces,

sulfite recovery fumaces, lime kilns, smelt dissolving tanks, tall oil reactols, causticizers and

slakers. This report also contains the 'air toxic' emission dafa obtained during the 16 mill
NCASI MACT snrdy for recovcry frrrnaccs, lime kilns. smelt dissolving tanks, tall oil
reactors, causticizers and slakers ( I 3,14,1 7,19).

a
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D- Paoer Machines

The 'air toxic' and THC emission data for paper machines in this rePort were

comFiled exclusively from the NCASI MACT str,rdy (18). 'Air toxic' emissions were

measured at five chemical wood pulp mills. Sor:rces tested were one bleached pulp dryer,

two tmbleached linerboard -""Uio"s, one bleached coated paper machine and one selni-

che6ical comrgating 6qlirrm machine. It should be noted that these paper machines all used

wood pulp produced on-site as the main furnish.

E. Other Sources of Data

Sotsces of wood residue combustion emission data in this report are the same as in the

earlier 'air toxic' compilation (2). However, as previously mentioned, in this report the wood

residue boiler data are subjected to a different approach for determination of emission

averages, and this approach is explained in the next section. Data on emissions from sludge

combustion in wood iesidue-fired boil"rt and fossil fuel combustion can be found in NCASI

Technicat Bulletin No. 650 (2). 'Air toxic' emission data from the IvIACT sampling program

for several miscellaneons semi-chemical, thennomechanical, and sulfite pulping and chemical

recovery sources have been published in NCASI technical bulletins (14,19,20), and these are

not reproduced here. Also excluded from this report are 'air toxic' ernission data for fossil

fuet-fired boilers and other boiters firing altenrative fuels zuch as waste treatnent system

sludge, OCC rejects, non-recyclable recovered paper OTRP), tire-derived fuel (TDF), erc.

Data on ernissions from NRp burning and TDF burning can be formd in NCASI Technical

Bulletin No. 615 (25) and an EPA publication (26).

F. Conversion Factors

If mill-specific inforrration was unavailable, nominal values for conversion factors

were used. The conversion factors used for the various source categories were 3200 and 2800

lb liquor solids/ADTP for kraft and sulfite pulping, respectively; 6000 Bh/lb black liquor
solids and 9000 dscf at 0 percent O, per tO? gtu ior kraft recovery firmaces; 8 x 106 Btu/ton

lime product and 550 lb CaO/ADTF ior kraft mills; and 3200 lb liquor solids/ADTP and 6000

Btu/lb liquor solids for kraft smelt dissolving tanks.

M STATISTICAL TREATMENT OF DATA

NCASI Technical Bulletin No. 650 (2) comprised the first 'air toxic' emission data

compilation for chemical wood pulp mills and boilers. In that report the methods for

calculating averages for various-sets of data were explained in Section III under "Treatrnent of
Data." The average emission from a given source was represented by the arithmetic mean.

Also, all "non-deticts" (NDs) were included into the averaging process as long as one-half the

detection limit for the non-detected compound was less than the highest value of a compound

detected above the limit of detection.o
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As significant amouns of new dda became available since the utriting of the first
report (2), it became clear that thc above mentiooed treamcnt of data to obtain a value

representing emissions from a gvcn sourrce noodcd to be imfovcd for at least two important

ressons. First, the data sets tlpicaly available for analysis (20 or fewcr Deasurements) have

high variability, and 6c Edia, mt thc aifuaic Eco, bciltcr rcPlcscds the average.

6Here, ud fuougbortr this docuncd, svEEags is usd in a m-mdcoaical contcxt to
indicarc usual, osdinry or qpical) Sco@A fc dO S wi& ovlr 50 PGrcGrt cc,nsoring (or
gnder 50 percent over tbe dccction linit), smc kind of UiSical poccarc to treat the data

before obtaining an avcrage is ncodd in ordcr to avoid fu sigDificet qumd bias that results

from including nondetects a ooehalf tbc daection linit

Relative to the first reasoa Ecuti@cd above, it $ould be notd that for most emission

data reported in this bulletin, a signfficat spead in measrned emissions from a grven source

was evidenr This could be drc to several rcasons, including O aitrering operational

characteristics of the unit operation at difrercnt facilities, (ii) variabilities in the characrcristics

of the feed to the rmit operations, (iii) rliqsimilr mcasrrcmeot mctbods used by different

Eeasure6cnt crcws, (i9 unoplaincd c uuvpuGd Wsts in EorEel or steady smfc operation,

€rc. The effect of choosing thc DGdim r& rhrr 6c EGao is to eliminrc the rtificial
impact of "outliers," both high ud low, on thc dda set averagc. Vcry often, the data set is

socn tUt one measured obscrurion of lrge magittdc cao bias the mean severely upwards.

The median is always unatrectod by $rch ortrliers

The 5pgond tEalxrn u,ty frc pwious EGftod for dc6mining rc, estdive avcrages

needed to be improved relaes espccially to data scts qfiere thc majority of measured

observations are below daection linits, yet because of ooe, two or thee detected

observations, all or most of the data set (often over 70 perccn$ asume finite values, and a

significant portion of the data sst becomes included in the average. An ocample of zuch a

data set is givcn below:

a

e

0.50
0.013
0.0011
ND[0.e0]
ND[0.63]
ND[o.s3]
ND[0.2s]
NDIo.oe6]
ND[0.0s8]
ND[0.0r3]
ND[0.012I
ND[o.oos3]
ND[0.001l]
ND[0.0001lI t
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a This exarnple data set contains 14 observations, I I of which are values below some

- stated detection limit and three of which are above detection limits. One detected observation

is truo to three orders of magnitude higher than the other two detected observations. Based on

the previous averaging pro".ss, this anomaly would cause all of the non-detects to be included

in the average. Several non-detects are of such magnittrde that at one-half the detection limit

^ they far exceed two of the three detected measre'ments

For the above reasonsi the "averages" of data presenrcd in this report are estimated
' based on medians which are obtained either anpirically or by subjecting the data to more

rigorous statistical procedures. Three methods of determining the median of a data set are

employed, viz.:

(a) empirical median (shown without asterisk in all tables)

(b) 'NOR-PLOT" median (shown with one asterisk in all tables)

(c) nsDln" median (shown with two asterisks in all tables)

A. Empirical Median

The empirical median applies to all data sets with less than 50 percent censoring (or

^ having 50 perclnt or more observations above detection limits). The data are ranke4 and the

t medii value is determined using the usual non-parametric approach (27).

B. NOR-PLOT Median

The NOR-PLOT median is used when the number of "hits" (i.e., fully quantified

measurements) in a data set is >3 and >50 percent of the data are censored. The NOR-PLOT

median or the median deterrrined using the Regression of Normal Order Score (RNOS)

technique (28) is described in NCASI Technical Bulletin No. 621, "Estimating the Mean of
Data SLts that Include Measruements Below the Limit of Detection" (29). The superiority of
this method over other statistical methods such as EPA's D-LOG statistical procedure for

determining means and standard deviations has been demons:trated by Hinton (30). A
statistical frogsu* called "NOR-PLOTU has been created by NCASI in electronic format.

This program allows for determination of the "real space" mean (xmean) and standard

aeviation (xsd) of a log-normally distributed data set from the "log space" mean (ymean) and

standard deviation (ysdJ obtained using the RNOS technique. ('Real space" refers to values

in the original measurement scale while "log space" refers to values in the log-transformed

domain.) The NOR-PLOT median (xmed) of this data set is given by:

a



.G

(l)

(2)

(3)
aDd

NOR-PLOT Ecdia = xmed = exp Omcd)

where
yncd = yDGm = log (xnca) - 0.5 * ysd2

ysd - log (rsdf(mF + l.0I

C. SDln Mdian

The SDln median is used uthco the number of 'hits" (i.e., fully guatified
measurements) in adzta set is € and over 50 pctccnt of the dafa are censored. Based on an

assgmption about the parent populAion's distibrnion t)?e and variabilit), this approach

predicts a dala set's 50th perccmile naltrc (i.e., medim) by scaling the aailable estimate of
iUe smallest detccted measurcErcrrt valuc. Tbc calculAion tccbnique to estimatc the SDln

median is ornlincd in AoPcodix,{.

The pse of this method rcquirc &e csimaion of an avcragc coefficient of variation

(CAvg) re,presentative of the eotirc p6€ot populAion for a giveo srlurcc. C,, 6 defined here,

is the-rario of tbe NOR-PLOT mdrrd dcvimion (xsd) to thc NOR-PLOT mem (xmean).

For a Sren sounee, Crs are fir* daermincd fc dl emission dm $as to u,hich tre NOR-
pLOT method dsscribcd in Scction Itr-B cm be rylie4 od u,hich dso sdiq ccrtain

additional requirements (see Aoocndix A). Thc median of these C"s' Cpvg, is taken to

represent the coefficient of nariation of the pd€nt populaion for thx sounce. The SDln

Median CXr) of each data set for tbis source is then given by:

SDln Mdiatr = Xo = W<-4 ' SDJ t 4 (4)

where
,

SD," = log-space standad deviation ={ln [C,avg + l]

= observation rank sf minimum detected measur€rDent

value in daa set

4 = inverse normal cumulative distribution firnction value

for cumulative probability at r@k j

and

= minimum detected measunemert value in data set at

rank j

I

a

J

I4
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A detailed discussion on the results obtained using the NOR-PLOT and SDln median

determination methods is given in Aopendix A. Table 2A provides a summary of the range

and median of the coefficients of variation obtained for emissions from several sources using

the NOR-PLOT method. The significant spread in measured emissions from all sotuces

provided median C, estimates ranging from 1.0 to 27.1, which are large compared to those for

most data sets repres€nting chemical concentration or mass loading data According to EPA"

a C, "value of 0.-6 is tpical of the range of variability of effluents measned by EPA and

represents a reasonabli d"gr"" of relative variabitity" (31). For the log-normal distribution

componly assgmed (and used here) to model such data sets, a large C, results in a large

disparity 
-betrr""n 

the median value and larger values in the data set. In other words,

increasing Cn increases the disparity. The exarnple Table 28 shows theoretical ratios of
medians to e)fireme values representing the 87, 92 and 97 percentiles of log-normally

distributed data sets with variability encompassing 0.5 < C" < 16. The 87, 92 and' 97

percentiles were used in the example calculations to represent a data set of 20 observations

*itt, 3, 2 and I hits, respectively. For the data set variability exhibited by the air emission

data discussed in this bulletiru the results in Table 2B suggest that median values should be

less than l0 percent of the largest data set value in many instances. This is clearly borne out

by the maximum and median values reported in Tables A-l through A-4 of Appendix A.

T:ables A-l throueh A-4 of Appendix A contain sunmary statistical information derived for

imissions data corresponding to black liquor oxidation tank vents, kraft mill bleach plant

vents, smelt dissolving tank vents and DCE kraft recovery stacks, respectively.

For the case of all non-detected observations, the largest ND value is the best estimate

of an upper limit to ttre magnitude of an e)ftreme event, and therefore an upper limit to the

median-value of such a data set should be less than l0 percent of the largest ND value in

many instances. However, as the significance of the average of a data set comprised of all

non-detected observations is very dif[rcult to interpret, for purposes of this bulletin the

average is denoted just by an ND, and the exact numerical signifrcance of this ND is left to

the reader's judgement and interpretation.

Iv TEST METHODS

Several test methods were utilized for the mqrurement of volatile organic compounds,

a few inorganic compounds and trace metals in the various testing studies. For the 16 mill
" NCASI MACT study, the sampling and analytical methods, data handling protocols, and

quality assuranceiquality control procedures are surrmarized in NCASI Technical Bulletin No.

- 684 (21). The test methods are identified by acronyms, when available, in each of the tables

presented in this report. The test methods used and their acronyms for volatile organic

compounds, inorganic 'air toxic' compounds and trace metals are presented below.

A. Volatile Oreanic Comoounds and Inoreanic Gaseous Comgounds

O (l) CARB 4l0A - California Air Resources Board Method for Berzene.
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(2) CARB 421 - California Air Rcsources Board Metbod for Hydrochloric Acid.

(3) CARB 422 - California Air Rcsources Boad Mctrod fu Halocsbons.

(4) CARB 429 - Califomia Ah Rcsouccs BoEd lvlcltod fc Polyc,yclic Aromatic
Hydroccbors

(5) CARB 430 - Cdifomia Ah Rmccs BoEd MGfrod for Fomaldehydc and

Acaaldehydc.

(6) MM6 - EPA Refcrcoce Mcfrod 5 fc Sulfin Dioxidc Modified to Measrne Ammonia

(7) M8 - EPA Reference Msthod 8 for Sulfinic Acid-

(8) M00ll - EPA Draft Method (X)ll fq Al&hydcJl(aones.

(9) Modified MOSH - Modificd MOSH Ittcthods fq Mcfrool-

(10) Ml6 - EPA Rcference Mctrod 16 for total rcduccd etlfir compounds.

(ll) Mlt - EPA Rcfercoce Mc{hod 18 - dircct intcrfroc ryling rsrng $as

chrommogrryhy with a fl@c ioizuim d*clor.

(12) 1v126.M26A - EPA Rcfercocc Mcftods for Hydrogen ctlo,ride.

(13) NCASI Methods - Mctbods dcvelo,pod by NCASI:

(a) Methanol. Acaone. Methvl Ethvl Kaone and Acaaldehvde - "The NCASI Water

Impinger/Silica Gel Mcthod for Mctreol, Acctone, Mcrhyl Ethyl Kaone and Acaaldehyde,"
Draft Method.

(b) Chloroform - NCASI Technical Butlcdn No. 531, Develorpmeo! Evaluation, and

Protocol of Mahods for Source Sryling md Analysis for Chlorofo,rm in the Preseirce of
Chlorine and Chlorine Dioxidc.'

(c) Chlorine and Chlorine Dioxidc - NCASI Technical Bulletin No. 520, "Optimization
ana f.,rarration of 6s Impingcr Caeme M€thod for Measning Chlorine and Chlorine Dioxide

in Pulp Bleach Plant Vents."

(14) Heated Canister - NCASIIT/eson Hedcd SUMIvIA" C^aniser Method for Volatile

Organic Compormds - The sample galics arc aaalyzd on a gas chromatograph equipped with

a fluor" ionization detcctor (FID) using cithcr a whole gas s"'nPle or cryogenically

concentrated sample. A mass selcctive dAector in most cases was uscd to confirm the

presence of compounds identified from gas chromatographic analysis.

a
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(15) RTI Draft - Research Triangle Institute procedure using DNPH described in
"Development and Validation of a Test Method for Formaldehyde Emissions."

(16) SEMI-VOST - Semivolatile organics collected by EPA Method 0010, extracted with

methylene chloride, and o"alyzed by GC/IvIS according to EPA Method 8270.

11-D VOST - Volatile Orgaoic Sampling Train - organics collected according to EPA

Method 0030 and anallzed by thermal desorption gas chromatography/mass spectroscopy

(TDGCA{S) according to EPA Method 5040.

Besides the above methods for measurement of organic and inorganic non-metal 'air

toxics,' EPA Reference Methods 25 and 25A (M25 and Iv125A) were used to measure total

hydrocarbons, and EPA Reference Method l0 (Ml0) was used to measure CO emissions from

bleach plant vents and one O, delignification system vent.

B. Trace Metals

(1) CARB tolA - California Air Resources Board Method for Mercury.

(2) CARB 424 - California Air Resources Board Method for cadrrium.

(3) CARB 425 - Califomia Air Resotrces Board Method for Total Chromium and

Hexavalent Chromium.

(4) CARB 435 - California Air Resources Board Method for Multiple Metals.

(5) EPA Draft MM - EPA Draft Multi-Metals Method, "Methodology for the

Determination of Metals Emissions in Exhaust Gases from Hazardous Waste Incineration and

Similar Combustion Processes," October 29, 1990.

(6) M0012 - EPA Draft Method for Trace Metals.

(7) Mr29 - EPA Reference Method 29 using metals train. Analysis performed by
inductively coupled plasma emission spectroscopy, graphite furnace atomic absorption

spectroscopy or cold vapor atomic absorption spectoscopy (mercury).

V BLEACH PLANT EMISSIONS

Emissions of several organic 'air toxics,' Cl2, ClO2, HCl, terpenes and THCs from 52

bleach plants are presented in Table 3. Information concerning the specifics of each bleach

plant, such as bleaching sequence, pulp type, bleaching capacity, percent ClO, substitution,

chlorine/chlorine dioxide scrubbers, number of vents tested and whether or not O,

o
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delignification preceded Hsaching is also presented in Table 3. Some bleach plants were

tested both before and aftcr insallaion of O, delignification.

A total of 64 volatilc orgoic md chlorinated compormds urcrc Eeasnred in the

e6issioDs from thcse 52 blcach plm. Also shown in Table 3 arc st Ec rccclrt emission data

for Clr, ClO, od HCI ud for @, Epc Ed THCs It Smld bc Ded &t more d€taitcd

informmion on Ct, Ed ClO2 c"rricdm fiom Ucach plm Ed fuir coffiol is given in
NCASI Techical Bullctin No. 616 (32). S@e o,rguic coryounds were measned in one or

two bleach plant vents only, aod tbcse cmission dAa sbould bc usd with caution Volatile

organic andchlorinated compormds Eost ptoniDcot in bleach plmt e,missions included Clr,

ClO2, metbanol (CH3OII) md chlqoform (CHCI3).

Several factors influence the emissions of chlorinatcd compounds from bleach plants.

The bleaching sequence (ufiich influcnces the bleaching chemicals used) and level of
bleaching (fiml brighuess) ae enpected to affect emissions of Clr, ClO, and CHCI3. Other

factors such as rcsidual Cl2 ad ClO, have beco sbowu to smongly influqrce c,missions of Cl,

and ClO, (32). The faao,rs inflmcing thc cmissions of voldile o,rgpic compouds besides

chloroform ft,om bleach plmts uc mt well udcrsood-

No data for the krypa numbcr cotcring or lcaving frc blcach plmt were available for

the bleaching scquenos in lgllgjl Tbp final prtp brighffi for eh s1ucoce was not

available eithcr. Perccot CtO, srboiurion in ltcsc 52 blcaching scrlm rmged from 0 to

IOO percent Factors influcocing CIICL c,missims hryc bccn covc,rcd in NCASI Technical

Buletins Nos. 558 md 605 (33,34). Based on these NCASI snrdies e ctimating procedure

for chloroform generaion and emission undcr differcot bleaching sequeoces has becn

developed. For low levels of hlpochlorirc use in bleaching (<0.1 Percent hlpochlorite), this

procedure has been reproduced in Table 3A. The use of hlAochlorirc is perhaps the single

iargrst fbctor influcncing the formation od c,mission of CHCI, from bleach plant veats. A
few of the bleaching sequcnccs in Table 3 uscd hpochloritc, and thcsc bleaching sequenccs

generally orperienced the higbest level of CHCI3 emissions. Chloroforu e'mission estimating

procedtges for higher lerrels of hypochloritc use re shown in Table 38 (33,34).

Most bleach phts have a scrubbcr or scnrbbcrs fqr costolling Cl, and ClO, emissions

from the bleach plant. Thesc scrubbcrs can impact the lcvel of VOC emissions from bleach

plants. The sctubber solution used in the scrubb€r may, and often does, contain various

volatile organis5. Thesc organics can bc stripped from the scrubber solution and emitted into

the scrubber vent gases. Generally, the scnrbbcr solution is alkaline to aid in scrubbing the

ctrlorine-containing acid gases from the bleach plant vents. Whirc liquor, caustic or filtrate

from an alkaline stage of llgaching is used as the scnrbber solution. Often the vent gases

from alkaline Sages of bleaching (E-stages) ane not routed to the Cl2 or ClO, scrubbers

because these vent gases usrally do not contain Cl, or ClO,. Vent gases from E-sages may,

however, contain VOCs.

Bleaching temperatures are also likely to affect the amount of VOCs fonned and

released during bleaching. The qualitv of the shower water used on the bleach plant washers

a
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can contribute to VOC emissions from the bleach plant. The type of wood and corresponding

pulp bleached may have an impact on the VOC emissions from the bleach plant, although this

has not been demonstrated.

Methanol is the most prominent organic compound emitted from bleach plants. The

median emission of 51 bleach plants was abortr 0.12 Ib/ADTBP, raoging from ND to 4.1 -'

Ib/ADTBP. Emissioas of methanol from bteach plant vents are affected by variors factors

including (a) the tlpe of wood pulped (hardwood vs softruood), (b) O, delignification
preceding the bleach plant, (c) percent zubstitution by ClOr, (d) amount of methanol in ClO2

solution nsed in bleaching, and (e) degree of removal of methanol from pulp in brownstock

washing. NCASI Technical Bulletin No. 666 (35) reported on laboratory studies to

investigate amounts of methanol, acetone, and MEK generated in the chlorination and

extraction stages as a function of brownstock species, brownstock kapPa number, chlorination

stage kappa nunber, and chlorination stage ClO2 substitution.

In light of all these factors ufiich can influence VOC emissions, averages for volatile

organic emiisions given in Table 3 should be nsed with caution. A special note of caution is

warranted for the HCI emission data. Seven bleach plant vents were tested using EPA
Methods 26 and 26A. However, neither of these methods has been validated for bleach plant

vents. These methods may very well result in the reporting of chlorides other than gaseous

HCI as HCl.

Table 3 also contained carbon monoxide emission data for 14 bleach plants. Carbon

monoxide has been known to be produced during bleaching in the chlorination, extraction and

chlorine dioxide stages, although the major source of CO is the chlorine dioxide stage (38,39).

The CO generated depends on (a) the lignin content of the pulp [oxygen bleached (or

delignified) pulp generated proportionately less CO than unbleached pulpl, and (b) the amount

of ClO, charged (with a higher charge, more CO was formed, especially in the case of
unbleached softrood) (39).

VI PT]LP MILL EMSSION SOURCES

A. Oxysen Delignification Systems

Table 4 presents volatile organic emissions data from l0 oxygen delignification reactor

systems. All emission vents from these l0 reactor systems were tested, which included the

blow tank vent and all post-reactor washer and chest vents, as noted in Table 4. A total of 37

volatile organic compounds were identified in the vent gases of these ten O, delignification
systems. Only one O, delignification system vent was tested for CO emissions, and one was

tested for o-cresols. More data will be needed before these emissions, especially o-cresols,

can be considered representative.

o
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The most promineot VOC emitted is methmol with a median emission of 0.98

Ib/ADTLTBP (range - 0.32 to l.9l). The caus for VOC emissions tom O, delignification
reactor systems include: (l) the prcsenc€ of the VOCs in the pulp being delignified, (2) the
presence of these VOCS in the mill process walcr used in the showery md (3) the VOC
prroduas gcocraed by the rcaction of q wie [gnin" Bcsids iDdividual VOCs, emissions of
tcrpcocs od TIICS werc ds ncasc{ ad fue re rcpcbd in tg@[.

B. Brownstock Wa$crs

Table 5 provides voldile orgmic compound emission de fion 37 broumstock
washing syst(Ds. For somc of the uashing Efl$cms, as shown in Table 5. the washer hoods

were the only vcnts tcstcd. It was not cleu from the re?orts arailable to NCASI ufuether

emissions from other relarcd sourccs srch as filEate, foam or screen tanks were also directed
to these hoods. Thns, the results for thesc washers Eay not represent toal emissions from the

brownstock washing systqn. Howwer, for the majority of b,rormsock washing systems

shown in Table 5. all relacd vcds *ue tcSe4 ed tbc Gmissiotrs gl"en rcpesent toal
emisions from frcse ry$ms" Fo cac.h brccmscf washing ry$co, Table 5 also shows the
t1rye of pulp proccsso{ qpe of washcr, u/ashc cqacity ad nmre of veos te$cd-

Volatile orgmic e,missions from brcwasocl washers may bc relarcd to scveral factors
ufrich include: (l) thc patiqila unshing rystco, srch as vacrum, Irexxture, diffirsion,
compaction bafle or beh washcr drrc to ttcir va$ty ditrercnt veot gss flow rates, (2) the

temperature and voldile o,rgmics conccotrdi@ of tbc shorrcr vvfrsr, (3) te pulp and liguor
quality prior to u,ashing (i.e. dcgree of cookinS" ac.), md (4) the qpe of wood pulp
processed (SW vs HW). Tb6c frctors do vry considcrably from mill 6 mill.

The data p,rescnted in Table 5 suggst th+ in general, vacuum drum washer systems

emit morc volatile org;anics thnn diffirsion, Frssurc, compaction bafle or belt washers, which
is probably drrc to the higbcr veut gas flow raes associded with thesc type of washers.

Emissions from nacuum dnrm washers are listcd separuely from prressure, diffirsion belt and

compaction baf0e type washcrs, which have much lower v€nt 8Es flow rdes.

In NCASI Technical Bullstin No. 67t (15), thc qulity of the shower watsr used on
brownstock washers was formd to strongly influcncc thc VOC emissions from the washer

system. A relationship betwecn shower watsn conccntration and emissions was developed for
methanol for six systems with vacuum drum washets. Unfornrnarcly, only limited data for the
organic concentrations in the shower water are available for the othcr systems listed in Table

5, and no detailed correlation of VOC emissions uith shower water organic concentrations can

be made for these other sysems. A more detailed NCASI snd:r correlating shower water
methanol, MEK acetone and acaaldehyde conccnmtions with emissioDs is currently under

way.

A total of 55 ditrerent volatile organic compounds werc identified in the emissions

from these brownsock washers. Mettranol is the mos prominent VOC for vacuum drum
washing CVD\I| systems at a median emission rate of 0.74 Ib/ADTUBP (range - 0.09 to 6.1).

e
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a Dimethyl disulfides and dimethyl sulfides are the next two largest emissions from VDW

- systems. Several VOCs were measured at only one source, and these values should be used

with caution. Besides individuat VOCs, Table 5 also provides emissions of HrS, terpenes and

THCs.

t

C. Uncontrolled Noncondensible Crases

Kmft pulp mill noncondensible gases ve,nted from digesters, blow tanks, multiple-

effect evaporators and foul condensate strippers are generally collected and burned in a
combustion device. However, occasionally these gases are vented to the amosphere and, in

such cases, it may become necessary to estimate the level of volatile organic emissions in

these vented gases. Table 6 provides volatile organic ernission data from the above four kraft

pulping operations. Some emission data for HrS and other sulfur-containing compounds are

also included in Table 6.

Variogs gncontrolled NCGS were measured in eight kraft pulp mills. Specifics about

these pulping operations are presented in Table 6. All NCGS from kraft operations were

meassed at two mills with sfippers. For one mitl, NCGs from the digesters, evaporators and

strippers were collectively sarnfted after the white liquor scrubber but prior to combustion in

the-lime kiln. For the second mill, NCGs from digester and evaporator areas were scrubbed,

but the stripper gasies were not" and the collective gases were sampled before incineration in a

lime kiln. fo, tnrr" mills with no strippers or white liquor scrubbers, the total NCGs from

pulping and evaporator areas were measured. For one mill, combined pulping and evaporator

NCGs were measured after a white liquor scrubber. These data represent uncontrolled

emissions for volatile organic compounds fiom combined kraft mill digester and evaporator

sources. It should be noted, however, that perhaps with the exception of TRS compor:nds

(HrS and methyl mercaptan), the scrubbers on NCG systems may not significantly affect the

removal of other compourds, especially VOCs.

In nine mills, NCGs from only the t<raft pulping operations, viz., digesters and blow

tanls, were measured separately. For eight of these mills, the digester and blow tank NCGs

were measgred uncontrolled or prior to passing through a white liquor scrubber. One blow

heat recovery vent was tested after a white liquor scrubber.

For three mills, NCGs from only the evaporators were measured separately. For two

of these mills, the evaporator NCGs were measured uncontrolled or prior to passing through a

white liquor scrubber. At one mill the foul condensate stripper gases were tested separately.

A total of 44 volatile organic compounds were measured in the vent gases from

digester, blow tank, evaporator and foul condensate stripper sources. Some of these NCGs, as

noted above, were tested after a white liquor scrubber. The level of volatile orgarric

compounds in these NCGs is expected to be extremely mill-specific, and great caution should

be exercised when using or interpreting these data. For example, methanol emissions from

the fogr total NCG streams without strippers ranged from non-detect at 0.0022Ib/ADTUBP to

0.52 Ib/ADTUBP, and methanol emissions in the NCG streams from the nine digester systemso
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ranged from 0.0003 Ib/ADTLTBP to l.zlblADTUBP. Such a wide variation in methanol

emissions frsm 5imilar sourpes ia rnills is probably indicative of the nast differences in the

kraft pulping process, operation of digcstcr, evqrorator and sripper systcms (especially

relative to operation of condenscrs) and mamcnt of thcsc NCCts at thcse mills.

D. Blac& Liquc Stonne Tuks

Tabte 7 prcscoc thc volaile ugmic emissiorne firm a ml of eigh black liquor
storage t-nks in five Eills. Thae weak liqrrcr taks' ooc iutcrmcdiatc liquor tank and four

heavf liquor taoks were tcsed" As wcak md *ong (including intcrnediate) liquors can have

different levels of dissolved o,rguicf thcsc ae showa sePrdcly. All c,missions ane shown in

lb/hr/tank rmits, rather ttrm lblton prlp. This was basd on the fact that black liquor tank

volatile organic emissions are influenced mainly by the level of VOC dissolved in the black

liquor, is temperature and the vcnt gas flow rde. The tcmperanre of the black liquor. not

thi amount of black liguor, dacrmincs the cquilibrrium concentraion of ay VOC above the

liquor in the tank headspaoe. VGot gas flow rdes ac dAcrmincd by fi[ing/cmptying cycles,

rc.p""rto" gradicots md otrcr I t d6igD P6@Gtcts. Nooc of thcsc frctEs is directly

relaied to thJ pubing ceocity a a mill Total mitl-widc VOC cmissions from black liquor

storage tanks can the,refore be quitc mill-ryccific.

Emissions for 3t voliilile orgmic cmpormds re ircludcd in Table 7 for black liquor

storage t nks. Terpcnes md THC cmissios, thc ldcr as mcaEnod by Mctrod 25A qe also

included in Table 7. Thc Eo$ prodoninrt VOC cmiud fr@ bla* liquc storage tsoks rs,

as expected, metbmol.

E. Pulo Storaee Tanls

Table 7 also presents d"ta on volatile orgmic qnissions from five pulp storage tanks in

tbree pulp mills. VOC emissions wcrc measured fr,om thce t,"cs of brownstock or pulp

storage tinks - screcned siloch urash $ock @d high deosity Sock Sorage I Ls. Data for two

other high density pulp storage chcsts, tc$d during the 16 mill |rfQfi$I I{ACT snrdy, are not

included in Table 7. These two chess, as orplained in NCASI Technical Bulletin No. 677

(14), had unusuallv high vent gas flow rarcs ufiich caused the emissions to be much higher

than for the five tanks listed in Table 7-

Table 7 includes emission dara for 4l diffcrent volatile organic compounds from

unbleached pulp sorage tanks. Terpcnes ad THC emission data ae also included in Table 7.

Besides dimethyl sulfides and disulfides the most promineat VOC emined from pulp storage

tanks was methanol. VOC emissions from pulp scorage tanks can be quite mill-specific. as

seen in the emission range for each VOC in Table 7. The quatity of the water associated with

the pulp in the storage tank and other factors ornlined in Section D for liquor storage tanks

that-dercrmine ve1t gas flow rates, may bc cxpected to influence VOC emissions from these

tanks.
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F. Deckers

Table 8 summarizes the volatile organic compound emission data for six decker

,yrt .r. Ttp. deckers were processing hardwood pulp and three deckers were processing

*nrooa prtp. Deckers are used for additional pulp washing and to contol pulp consistency.

Air e,missions from deckers would be expected to be similar but of lesser :nagEittde thaoair

emissions from bnownstock washers.

The quality of the pulp wastred in brownstock washers and the quahty of the shower

water used on the decker 1if a shower is present) is likely to contribute to the potential for

volatile organic compound emissions from debkers. The type of pulp (hardwood or softrvood)

may also ioflo.nr. VOC emissions from deckers, but no definitive data are available to

support this. The vent gas flow rates and the temperature in the decker may also influence

VOC emissions.

Table 8 presents emission data for 46 volatile organic compounds from these deckers.

Also strown are-emissions of terpenes from nro deckers and THCs from three deckers.

Althougb in three decker systems only the hood vent was tested while fl1s lsrnaining three

included other sources such as the filtrate tank vent and seal pit ven! the hood vents would be

expected to account for the bulk of decker-related air emissions. Methanol is the most

do-minant VOC emitted from deckers, with a median emission rate of 0.05 Ib/ADTUBP.

G. Thermal Oxidizers

Table 9 summarizes the volatile organic emissions from five NCG thermal oxidizers in

five kraft mills. One of the five NCG thermal oxidizers had a wet scrubber on the oxidizer

exhaust. NCG thermal oxidizers are used to separately incinerate the collected

noncondensible gases from kraft pulping operations. These thermal oxidizers can use oil or

gas as fuel, but most use gas (nafiral gas or propane).

Emissions for 39 volatile organic compounds from therrral oxidizers are included in

Table 9. Also shown are sample emissions from one thermal oxidizer of HrS (non-detect),

Sq5O. and CO, emissions of terpenes from three oxidizers and THC emissions from fotu

oxidizers. It should be cautioned that THC emissions using EPA Method2sA could also be

affected by unburned fuel (CH, or CrH*) which causes an FID response. Table 9 shows that

the emissions for most of the VOCs were non-detect, suggesting fairly complete combustion

of the NCGs. As before, when data are available for only one source, these data should be

used with caution.

Emissions of VOCs from NCG thermal oxidizers can be quite mill-specific depending

on the organic makeup of the NCGs to be incinerated. However, with efficient combustion in

these stand-alone incineration devices, the VOCs should be essentially converted to CO2 and

HrO. TRS compounds are converted to SO2 in a thermal oxidizer. For those NCG thermal

oiidir.rr with a wet scrubber for SO, control, the wet scrubber solution can contribute to

VOC emissions from the NCG thermal oxidizer stack.o
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H. Sulfite Pulpins Arca Sourccs

Table l0 prcscuts volialile o,rgmic coryound emission d"ta from srlfite pulping area

sounces- Emission sourlcqt for ufiich data were available iDclude two redstock washers, two

nuisance scrubbcrs, onc bleac,h plu, m cmbid digcsilc stncttation veot and one

combincd blow pit vGd. Thls d3[ $ould bc lsd wi|f, calio sircc oly inforrnqtion frs6
1q,o mills was avtilable. All thc eoissim dO fc tb two rnillq wql ohincd during the

NCASI I\,IACT study, md 6N har'c bcco dcsibod in dctail in NCASI Tcchical Bulctin
No. 682 (19). A total of 28 voldile o,rgmics wErc Eca$rcd in ttc cmissions of these sulfite

pulping area sourices. Toal hy&ocarbon c,missions ad emissions of terpcnes were also

;*r,rcd. Metbmol rg oncc agaiq tbe domiDmt VOC emited-

vII CHEMICAL RECOVERY AREA SOURCES

A. Black Licuor Olridmim $tms

Table ll prcscns voldile orgoic cmissions daa for 16 black liquor oxidation

(BLOX) systcms. All 16 Eflstcms oxidizd stuong black liquor. Most of the 16 systcms use

single stag" oxidation A total of 7l vo}Uile orrgmic coryormds wery idcot'tfied in the

.-i"rio* from these 16 BLOX sy$@s, as rrcll as H2S md oth rducd sulfu compornds

such as CS, and COS. Fmissiorns of toul hydr,ocrbons from six BLO t L vcsts and

terpenes from five tank vcnts are ds shown in Table ll. The most dominmt VOC emitted

is methanol, with a medim e,mission frctor of 0.24 lb/TBLS (ton of BLS). $ingls source

measurements should b€ uscd with caution.

VOC emisiions from BLOX sysCcNDs are most likely largely drc to their presence in

the black liquor itsclf. The levcl of gaeliquid agituion ad the vent gas flow rarc will also

influence these emissions. Ocidmion of dissolved lienin in the BLOX reactor is also e>rpected

to contribgtc, but to a lesser e:rtcot Vo}atile organic compormds prcscot in black liquor vary

with the tlpe of wood (hardwood or softu,ood) pulpc4 the geogrryhic location of the wood

species (north vs south) and the quatity of thc raw chcmicals uscd in the haft pulping

process.

B. Ikaft DCE Recoverv Furoaces

Table l2A presents dara for volatile organic comporurd emissions from 2l laaft

,..or.ry furrr""e stzrcks where each firraace had a direct-contact evaPonator (DCE). Three of
the sacls had multiple rccovcry finnaccs venting through them- Each of these DCE recovery

filnaces is equipped with a wa bouom precipitator (ESP). Two mills with DCE recovery

firrnaces have a wet scrnrbber following the precipitator.

Table l2A includes emissions dafa for 68 differcnt volatile organic compounds. It also

includes emissions data for HCl, reducd sulfir compounds, PAHs. H,SOI, terpenes and total

a

e

a



-17-

a hydrocarbons. For HCI emissions, results from the four DCE furnaces studied and reported in

- NCeSI Technical Bulletin No. 674 (36) are also included. Emissions of compounds for

which only one source was tested should be used with caution. Median emissions are shown

for all compounds when more than one source was tested. Non-detected (ND[x.t<x]) values

were included in the estimation of medians according to the data treatment procedr:res

" presented in Section III.

o

Emissions of volatile organic compormds from DCE recovery firrnaces are quite mill-
specific. Factors which could influence emissions include: (1) quah$ of black liquor

*,.ri"g the DCE, (2) type and quality of makeup chemicals used in the kraft liquor cycle, (3)

.uupor"tor and precipitator designs, and (4) combustion conditions in the recovery furnace.

Concentrated black liquors may contain differing amounts of methanol and other dissolved

VOCs, depending on the amount generated in or sfipped by black liquor oxidation systems

which precede thi DCE furnace. Makeup chemicals added to the saltcake mix tank could

contain significant concentrations of volatile organic compounds. In cascade and cyclone

evaporatois, hot flue gases resulting from combustion in the lower furnace are brought into

direct contact wittr strong black liquor, providing an opportunity for many of the volatile

organic compotrnds to bJ stripped from the black liquor into the flue gas. The design and

operational characteristics of the evaporator (cascade or cyclone) would influence the degree

oi flor gas/black liquor contact. The design and liquor flow pattern in the wet bottom ESP

on a DCE furnace Could influence VOC transfer from black liquor to flue gas. Finally, the

quality of the btack liquor bnrned (hardwoo4 softnvoo4 heating value, organicVinorganics

ratio, solids content) and the efficiency of combustion would be expected to contribute to the

type and quantity of volatile organic compounds fonned during combtrstion.

The factors influencing emissions of HCI from kraft recovery furnaces are studied in

detail in NCASI Technical Bulletin No. 67a (36). The level of SO, in the stack was shown to

correlate very well with levels of HCI for non-contact furnaces, but not so satisfactorily for

direct contact furnaces. Sulfuric acid emissions from kraft recovery furnaces were studied

over a decade ago and reported in NCASI Atnospheric Quallty Improvement Technical

Bulletin No. 106 (40). The additional data from three furnaces, along with the data for two

furnaces from that previous study, suggest that the level of H2SO4 emissions is extremely

small, especially considering the high levels of sulfur in the black liquor burned.

Methanol is the most dominant organic compound emifted from DCE kraft recovery

furnaces, with a median emission rate of 0.20 lb/ton BLS (range - ND to 1.35). Hydrochloric

acid is the next largest 'air toxic' emitted, with a median emission of 0.09 lb/ton BLS.

Table 12B provides a swnmary of trace metal emission data for 13 DCE recovery

furnaces. Seventeen different trace metals are included in this surrmary, including one source

tested for hexavalent chromium. Phosphorus, though tested for, is a non-metal. Trace metal

emissions from recovery furnaces likely depend largely on the intensity of liquor combustion

within the furnace and less on the concentrations of these metals in the kraft black liquor

burned. The existence of trace metals in kraft black liquor and their subsequent accumulation

are dependent on the type and geographic location (north/south) of the wood species pulpedo
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and the quality of the makeup chemicals used in ttc ltrafr pulping Process. However. on a

short+erm basis, the factors most likely to inflrrc trace maal c,missioDs from kraft recovery

furoaces include: (l) htensity of combustion in the lower finnace (as measrned indirectly by

lower fimace temPeraturc) aod (2) thc Pdticulatc collection efficieocy.

e

C.. Iftaft NDCE Rccovtrv Fums

Table l2C prcscffi d'ta m volAile agnic cmpouod emissions from 18 non-contact

f.ran r""o"cry frora"o. Four rqoovery firrnaccs *tre cquippcd with s'et botom precipitators

@Sps), and the remaindcr wtre equippcd with dry ESPs. One recovery firnace was

equipped with a wet scrubbcr following a dry bouom ESP'

Tabte l2C includes e6ission data for 49 different volUile organic compounds, most of
which -" oo the 1!s0 Clean Air Act Amendmcns lis of 189 'hazardous air pollnrants.'

Also shown is a srmmary of total hydrocrbon emissions and emissions of HCl, sulfuric acid,

reduced sulfir compouods (including CSr, PAI{S od tcrpeocs. Tbc tcn lrnaces tested by

NCASI for HCI -i r.ern a in Tcchical Bullcti! No. 674 (3O uc also includcd in Table

rzc.

Emissions of o,rguic compormds fio,m NDCE rccovcry firrnaces can be quirc mill-
specific. The d65gripim givco above for DCE rccowry finnaccs relaing the impact of liquor

JUaracteristics and comhrsim rryo fte lercl of voldile orrgmic crrnissiorns is also valid for

NDCE r€covery firroaces. SiDce thc hot flrrc gass in &e NDCE do not makc contact with

the black liquoi, generally, less volaile o,rganic co,mpounds ue e,mitted from NDCE recovery

firmaces compared to DCE recovery firroaccs. As for DCE fiEnaces, NDCE recovery

fi[naces wit]r-wa bottom ESPs have the potcntial for volatile organic compor.rnds to transfer

from the black liquor in the wa botom ESP into tbe flue gars. The factors affecting

emissions of HCI for NDCE fimaces were discussed in the prrcvious section for DCE

filmaces. As HrSO. emissions comprise a fine srbmicron mist, the factors affecting their

emissions are also dnilar to those for DCE firnaces.

Methanol is the most dominant VOC emission from NDCE kaft recovery firnaces,

with a median emission rarc of 0.05 lblton BLS (range - ND to 0.27). HCI €missions are also

comparable in magnirude, with a median of 0.06 lMon BLS (range - ND to 1.23). Sulfuric

acid emissions have a higher median emission rate than for DCE fimaces, although the reason

for this is not evident.

Table l2D provides a summar.v of race metal emissions data for ten NDCE recover)'

furnaces A total of 17 different trace metals and phosphonrs are included in this sunmary.

Trace metal emissions from rocovery firrnaces depend largely on the intensity of combustion

in the furnace and less on the pnesence of these trace metals in the black liquor being burned.

The existence of trace me6ls in black liquor would likely be depcndent on the type and

geographic location (north/south) of wood pulped and the quality of makeup chemicals used

i-n ,[" icraft pulping process. However. jus as for DCE furnaces. strort-term factors such as

intensity of tombustion (as measured indirectl-'- b1' lower firrnace temperanEe) in the lower

e
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o furnace and the ESP particulate collection efficiency may be more instrumental in determining

NDCE furnace trace metal emission levels.

D. Sulfite Recoverv Furnaces

Table l3A presents available volatile organic compound p.mission,data fr.om five-snrlfirc

,*ourry firror.", - ttpr ammonia-based aod trno magnesium-based. In zulfite pulping mills,
gnlike kraft recovery firnaces, other sources associated wittr sulfite pulping and SO, recovery

are generally vented through a conrmon stack with the recovery furnace flue gas. Limited

pro.-.r, data accompanied most of these emission datA and thus these data should be used

urittr caution. Emisiion data for 37 different volatile organic compounds are included in

Table l3A. Also included are limited data for emissions of CSr, HCI, terpenes and total

hydrocarbons.

Table 13B presents trace metal emissions data from one magnesium-based sulfite

,""or"ry fu**e. A total of I I trace metals were analyzed for during this testing.

E. Lime Kilns

Table l4A summarizes volatile organic emissions data from 28 lime kilns. Twenty-

two of th*. li*r kilns had wet scrubbers (venturi scrubbers) and used fresh water or clean

^ condensate for scrubber solution. Tbree lime kilns had ESPs for particulate emission control.

I One lime kiln had a wet scrubber and an ESP. Two lime kilns had mist eliminators instead

- or venturi scrubbers. Most of these lime kilns used natural gas for fuel; however, a few kilns

were tested using oil for fuel, as shown in Table 14A. NCGs are bumed in most of these

lime kilns; however, several kilns did not burn NCGs. In Technical Bulletin No. 650 (2) it
was shown from limited data that VOC emissions from lime kilns were essentially the same

when burning or not buming NCGs. Maintaining conditions for complete combustion is

perhaps the key factor in controlling lime kiln emissions of VOCs.

A total of 54 volatile organic compounds, as well as H2S, CSr, terpenes, and THCs

were measured in the emissions from these lime kilns as shown in Table l4A. Where

emission data for a particular compound are available from only one source, they should be

used with caution. Naphthalene is the most dominant VOC emitted, although test data for

only two kilns were available. Methanol is the next most dominant 'air toxic' VOC emitted

. (median = 0.007 lb/ton CaO) followed by formaldehyde and acetone.

Several factors play a role in determining the type and quantity of organic emissions

" from lime kilns prior to the control device. Two obvious factors are the fossil fuel combusted

and the efficienry of combustion. The level of organics in the water or condensate used for

lime mud washing could also contribute to organic emissions from the lime kiln. The lime

mud entering the kitn contains a considerable amount of this wash water (-30 percent). This

water is evaforated in the kiln, and any dissolved organics if not combusted will be emitted

from the kiln.

-
-
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The most important factor couributing to organic emissions from lime kilns with
scrubbers is perhaps the concentration of organics in thc scrubbing solution This is a

function of the quality of the makerp solution, the recirculaion rdc md the concentration of
organics in the kiln gascs As showa in Table l4A. thc Eakstp fo,r thc scrubbing solution

used in thesc lime kiln scrubbers (u,hco rcporad) was fresh u,actr, condcosate or weak wash-

Frcsh u76cr should bc egially frce of disooh/Gd orgEics' qfrcs c.ilrlanestc @d lilcak

wash could coutain sigdficd offidi@s of disohrod cgdcs. While Poffiially
contibuting to orrgmic emissims from 6c kih bV stdming cgptrics frm fu scrubbing

solution, a wet ssrubba can also aid in removing orgmics by eithcr dissolving the organics in
the scrubbing solution or causing o,rganics to rcact with the scrubbing solttrion- An ESP

would not bave such ao impact of either aiding in thc remonal of or addition to volatile

organic emissioos.

Table l4B summfiizts trace mctal emissiqns from 13 lime kilns. A total of 18 trace

metals and the non-metal phosphonrs ae identifid in the emissions from these lime kilns.

All of the lime kilns tcstcd fc tacc Ectal rmissions had u,A scrutfrcrs for partiorlatc control.

Trace maal emisioDs froE linc lrilns wi6 ESPS Eay b ls5 thm trace Eetal emissions from

lime kilns with wet scn$bcrs, al6ougb m d'ta ae available to cqroboratc this. ESPs

typically have higher pdticnlate rqnoval e,fEciencies than wet scnrbbers ufiich may result in
lower tace mAal emissions, at least for thoce metals Dot in g3seous form.

F. Smelt Dissolvinq TEks

Table 15A smmrizrs voldile o,rgmic Gmission dda from 26 smelt dissolving tank

vents. Particulate cooitrol dcvices on tbese smelt dissolving rks iDclude vcnturi scrubbers

and mist eliminators. A total of 65 diffcrcnt voldile organic compormds were identified in

the emissions from these snelt dissolving tmks" Also shorm re available air emission data

on ammgaia, reduced sulfir compormds (inclu.t"g H2S, CS2, COS), t€rPcoes and total

hydrocarbons.

Most of these smclt dissolving trL ssnrbbcrs usd wcak wash, uihich can conain
fresh warcr, mill urat€tr, clem condcosac or some combination of the. Information on the

scrubber solution for some of these scrubbcrs was not anailable. Two scrubbers were koown

to use frestr water directly for scrubbcr solrtrion makeup. In most mills weak wash is used to

dissolve the recovery fimace sclt.

volatile organic emissions from smelt dissolving tanks result from two souroes: (l)
the dissolved VOCs in the water used to dissolve the snrelt and (2) the dissolved VOCs in the

water ued as the scrubber solution. ln the case of some VOCs, the scrubber solution can

absorb VOCs from the smelt dissolving trnk vent gas or react with VOCs in this vent gas to

reduce the emission of these VOCs. Msthanol is the most prominent organic 'air toxic'
emission from smelt dissolving t nks with a median emission of 0.01 lb/ton BLS and a range

of ND to 0.58 lb/ton BLS. Howevetr, ammonia is by far the most prominent inorganic 'air

toxic' emission with a median ernission of 0.05 lb/ton BLS (range - 0 to 4.1 lb/ton BLS).

e

e

a



-21-

I Table l5B summarizes available trace metal emission data for four smelt dissolving

- tanks. A t"t"l 
"f 

16 trace metals and the non-metal phosphorus are included in this table.

I

G. Tall Oil Reactor Svstems

Tablc 15 srmmarizes volatile organic emissions from six tall oil rEactor systems. All
six reac.tors were operated in the batch mode with each batch reaction lasting from 2-6 hours.

The exhaust gas"s ho- four reactors were routed through a packed tower ryrubber that used

either white liquor or 20 percent canstic for scnrbbing solution. One tall oil reactor did not

scrub the reactor gases belore release to the atnosphere. A total of 4l volatile organics were

identified in the emissions from these six tall oil reactor systems, as well as HrS, CSr,

terpenes and THCs. The most prominent VOC was methanol, with a median emission factor

ofb.tg lb/ton tall oil (TTO). Alpha-pinene and beta-pinene were identified in the emissions

from three of these tali oil reactor syitems at varying levels from non-detect to 7.7 lblTTO.

Total hydrocarbon emissions from five tall oil reactors ranged from 0.11 to 9.8 lbffTO, wittl

a median of 2.91b/TTO. Tpical tall oil yields in lb/ton pulp for various parts of North

Arrerica are 90 for southern states, 80 for mid-Atlantic states, 40 for Caoadq 125 for
southweste,m states, 50 for east of the Cascades and 30 for west of the Cascades (al). These

yields may be used to convert emission estimates from lb/TTO to lb/ton pulp.

H. Causticizine Area Vents

Table 17 sgmmarizes volatile organic emissions and ernissions of terpenes, THCs and

"**oniu 
from various miscellaneous vents in the causticizing area. The sources tested

include the causticizer/slaker, lime mud precoat filter, precoat filter vacuum pump exhaust,

white liquor filter, and green liquor clarifier. All the data from these sources (except

emissions of ammonia) came from the NCASI 16 mill N{ACT study and are reported in

NCASI Technical Bulletin No. 676 (13). Thus, only range and averages are shown here as

the individual mill dala can be obtained from the NCASI report.

Table 17 presents emission data for 28 volatile organic compounds and terpenes from

these miscellaneous causticizing area vents. The total hydrocarbon emissions were also

measured using EPA Method 25A, and these data are included for each causticizing area vent

in Table 17. Th. emission data for many of these 28 compounds are non-detect' The most

prominent VOC emitted from the causticizing area vents was methanol.

As explained in Reference 13, the quality of the water used in the causticiAngarca

con1ibutes to the level of VOC emissions from these causticizing area vents. The

temperature of the process operation and the vent gas flow rate also affect the level of VOC

emissions.

Emissions of ammonia were measured from seven slaker and causticizer tank vents.

The median emission of ammonia from the combined slaker/causticizer vents was about 0.46

lb/ton CaO, making it the single largest 'air toxic' emission from this source- Ammonia

emissions from the other causticizing area vents were not available.o



-))-

VIII PAPER IvIACHINES

Table 18 presents volatile o,rganic compouud cmission data from four paper machines

and one putp dryer. Thcse data up s$dividod ido thrce cuegories: rmbleached linerboard

macnincs (two), blcachd prlp ud papcr qachin s (tm) nd.si'fuicaf comtgdng
medium Eac.hincs (or).

Emissions for 28 diffcrcot voldilc orgmic compouods ae prescotcd in Table 18 for
each of the three carcgories. Toul hydrocatons (II|C) as measncd by Method 25A and

terpenes are also included for each caegory in Table 18. Tb most promincot VOC emitted

from these paper machines was mcthmol, with a median emission rarc of l.2l Ib/ADTFP for
tunbleached linerboard machines and 0.07 Ib/ADTFP for bleached pulp and bleached paPer

machines. Norc that all emissions are given in rmits of lUair dried ton of finished product

(ADT5P). The e:<tent of the dota was insffcient to dacrmine uthcther tbe level of paper

machine additives in the fiml ploduct or thc fragtion of purcbascd pulp used to make &s final
prodrrct was insnnrmcotal in atrocfing tb pqcr nrnchinc ernissionq All fivl machines were

tested drring the NCASI I{ACT study, ad dctailcd dcscriptions of the tcsting md process

conditions are given in NCASI Tcchnical Bullctin No. 681 (18)-

The quality of ttc pulp ad cztcr slurry cotaing thc pqcr nills' ed thc quality and

degree of rwircularion of thc pqcr nachinc u,hitc ulalcr ae ogcted to coffiibute to the

level of volcile orgmic co,ryound emissims tm the pqcr machincs Pqcr machines

making unbleached papcr emit highcr larcls of VOCs thur pryer machines making bleached
paper bause unbleached pulp bas had less washing $agps before cotcring the paper mill than

bleached pulp. The temperature and vent gas flow rates from the pryer machine opetation

may also influence tbe level of VOC cmissions from p4er Eills. VOC c,missions from paper

mills can be very mill-spccffic, dcpending on the type of pulps dried alrd the chemicals used

in the papermaking process (sizitr& defoamers, biocidcs, rctcrtion aids, felt cleancrs, ac.).
Furthermone, papsr machines with indircct heat dryiry cao have difrerent cmissions from
those with dfu,ect heat drying. More daa ae necded before a bcntr uoaerstaoaing can be
obtained relative to uftat causcs psper machine cmissions to \rry from one operation to
another. NCASI is currcntly conducting extcnsive tests for 'air toxic' emissions from several

non-integrated mill paper machines. These data strould help in better rmderstanding the
factors inlluencing paper machine qnissions.

Ix WOODFIRED BOILERS

Table l9A reproduces all the VOC emission .lata that were included in NCASI
Technical Bulletin No. 650 (2), except that instcad of means or averages, medians (based on

criteria described earlier in Section III) are calculared for each emissioo category. Emissions

of 38 different VOCs from 20 boilers firing wood rcsidue are presented in Table l9A. Also

e
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presented are emissions of PAHs and THCs. Prominent VOCs emitted as a result of wood

combustion include acetaldehyde, formaldehyde, methanol and naphthalene.

Table 19B presents all the trace metal emission data included earlier in Reference 2

Once again, medians rather i[21111sans are utilized. Emissions of 17 trace metals and the

non-metal phosphorus from 17 wood residue-fired boilers are included-

X PREDICTION OF METHANOL EMISSIONS

The most prevalent organic or inorganic 'air toxic' compound emitted from each of the

sources presented in this report is shown in Table 20. Methanol is the most prominent 'air

toxic' \lOC emitted from many of these sources, accounting in most cases for nearly 90

percent of the total 'air toxic' VOC emissions. In the NCASI IyIACT study (12'21)

iorrelations for methanol emissions from various sources in pulp and paper mills were

developed. These correlations were based on the levels of methanol concentration in the

water used in each unit process. Although the number of sources tested was limited, these

correlations were found to be quite good, with correlation coefficients (l) ranging from 0.86

to 0.99. These conelations can be used to obtain a first order estimate of methanol emissions

from various trnit processes in pulp and paper mills when combined with measurements for
methanol concentrations in the appropriate mill process liquid. A summary of these

correlations is presented below.

A. Oxveen Delisnification

The controlling factor for total methanol emissions from O, delignification systems

(blow tank vent, washers and interstage storage tank vents) appeaxs to be the level of
methanol in the post-oxygen delignification wastrer shower water. Mills use different water

sources for this shower water, and methanol concentrations in this water can vary widely.

This relationship of methanol emission from O, delignification as a firnction of the

concenffation of methanol in the shower water was expressed as:

Y-0.000625.X+0.322

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

and the correlation coefficient (/) was 0.99 (12). According to this correlation, if the last

post-oxygen washer shower water contains no methanol, methanol emissions from the O,
delignification system are predicted to be 0.32 lb/ODTP. Besides the methanol carried into

the O, delignification reactor with the washed pulp, methanol may also be generated as a

bypro-duct in O, delignification. Based on the median emission rate for ten O, delignification

o
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systems of 0.98 lb methanoyADTlrBP reported in Table 4. this implies tbat these two sotuces

of methanoL, viz., generation and caryover with washed pulp, contriburc, on average, up to

one-third of the total methanol emissions from 02 delignification system vents, with the rest

anributable to shower u,ater methool coutcol

B. Smch Dissolvinq Tok VcG

On average, Bore NH3 is coi@d fto,u sch dissolving mk veots thm metranol.

However, the most {sminmt haadous air polhnant (HAP) Gmiud from smelt dissolving

tank vents is metbanol. The coDcc,Etratioo of meltmol in qrcak wash or fresh warer used both

to dissolve the smelt and scnrb thc prticularc cmissions from thc smelt dissolving tank

contributes to methanol emissioas from snclt dissolving tak scrubb€r vcnB. The quality of
the scrubber solution in mills varies considcrably, and so does its methanol content. In the

NCASI N,IACT snrdy (13) methanol emissions from surelt dissolving tank vents correlated

quite well with the conccntration of metbmol in four weak ruashes used in fou smelt

dissolving t 'rks. Thc following relrioship was dcvcloped (13):

Y=0.fl)57t-X+0.(xn6l

ufrere, Y = smeh dissolving tuk mcltmol cmissions' IUTBLS
X = metmol coccmadon in urcak cnsh, mlg/L

The correlation coefficient (f) was 0.9t (13). If thc above coneldion urcrE to be o<trryolated

to include snrelt dissolving tanks using fr,esh -ill water and clean condeosates, then for the

median methanol emission rae of O.0t lb/TBLS in Table l5A for 26 smelt dissolving tanks,

the solution used to dissolve the smelt and scrub the particulate matter cmissions would

contain on average about 1.5 aglL of mctrmol. Altamaely, a scrubbing solution with 100

mgtL metbanol would result in metranol emissions of about 0.5t lb/TBLS.

C. Brownsock Washers

Methanol is the most dominant HAP emittcd from brownstock washers, making up

nearly 90 percent of the total IIAP emissions. For a grven type of washer. the controlling

factoi for methanol emissions from the b,rownsock washer system is the concentration of
methanol in the final shower watcr used in b,rownstock washing. Mills use various sources

for this shower w'ater, and the methanol content can var]' widell'. Methanol emissions from

vacuum drum brownstock washer systems corrclarcd quite well with the level of methanol in

the last Sage shower water (15), the relAionship being exp,ressed as:

a
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Y = 0.0011 . X + 0.375

where, Y = brownstock washer system methanol emissions, lb/ODTP

X = final stage shower water methanol concentration, mgll

The correlation coefficient (f) unas 0.85 (15). Median methanol emissions from 30 vacuum

drum units were given in Table 5 as 0.741blADTP. Thtrs, based on the above correlation"

approximately half the methanol ernissions can be attributed to the final stage shower water

methanol content.

D. Paoer Machines

Methanol is the major HAP emitted from paper machines at integrated mills, usually

accounting for over 90 percent of the total VOC emissions. The methanol content of the

water in the pulp coming from the putp mill varies considerably from mill to mill. Because

bleached pulps ue washed more thoroughly than urbleached pulps, unbleactred mills have

higher -"tU*ot content in the water associated with the pulp than bleached mills. Methanol

eiissions from paper machine vents were for:nd to be intimately related to the concentration

of methanol in the paper mill white water (18). This was expressed as:

Y=0.00477.X+0.0953

where, Y = paper machine/pulp dryer methanol emissions, lb/ADT of finished product

X = methanol concentration in white water, mglL

with the correlation coefficient (l) = 0.97 (18). Based on the median methanol emission rates

in Table 18 of l.2lblADTFP for unbleached paper machines and 0.07 Ib/ADTFB for
bleached paper machines, the above correlation suggests that the white water methanol

.oocentr"tion is the overriding factor for unbleached paper machines and not so important a

factor for bleached paper machines.

E. Summarv

The above equations can be used to predict the methanol emissions from these unit

processes with only a knowledge of the methanol concentration in the appropriate process

iiquid stream. When using theie predictive equations, it should not be inferred that methanol

in the water system is the only source of methanol emified from the unit process. These

equations meiely represent a very simple approach for obtaining a rough estimate of methanol

emissions. edditional data from other millsare needed to confirm the validity of these simple

predictive equations.

o
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)g E)(AMPLE CALCULATIONS

Bascd on the enissioD do prrcmted i1 this rcport, Table 2l provides an example

calculcion of annual emissiotrts of tkec oompounds fr,on cach surte th* may be opectcd to

bc cmificd iD tbc lrgest @otm. Tb srs in lhis tablc irfu& FlPiDg ud recovcry rea
soulces, bleach plm md pqcr nactin For puprc of illrrstuim, mly ttrc
compounds we,re considcred for ufrich a reasoable numbcr of mcasnqnffi were made with
appropriarc tcst methods. Nominal sourue ryfie+ as $oum, urcre uscd for these

illustrative calculations. Table 2l shows thm scvcrsl volatile organic compounds such as

methanol, acetone, and acaaldchydc and inorgpnic compormds srch as ammonia and

hydrochloric acid may be emittcd d rar6 661p rhan 1000 lUyr from sources located in pulp

and paper mills.

Eble 22 provides similr exmple calqlilions of annual cmissions for selected trace

metal compognds. As seen ftoor the Ablg tbcsc ctnissions al &ocrally vety low, dl being

under 350 lb/f.

)flI CAUTION IN THE USE OF EMSSION DATA

Bcforc nsing this emissi66 rlqr coryilAio to cstimstr'air toxic' emissions from pulp

and paper mill ssglpes, sevetd precafiions bear meationing.

(l) For some 'air toxic' compoudg emissions werc measned from only one unit process.

In such @ses, these dara shoutd be uscd with ercreme cautioo. Limited data such as these

need verification, especidly urtcn the singfe data point is usod to r€present all srch unit
processes.

(2) fs1 many rmit proccsses, cmissioos of some 'air toxic' cmpormds were always non-

detect. Fqrthermore, the dctectioD limits \Eied widcly fre6 mill to mill. One may be

tempted to use one-half of the average of these detection limits. Howwer, this may still give

a higher than reasonable emission rarc for the 'air toxic' compoud-

(3) Statistical methods for treating emission data wift \rarying degrees of censoring (i.e.,

non-detects) were used as describcd in Scction III. The e,mpirical median is the most reliable,

as it uses all the relevant data The NOR-PLOT median is the next most reliable. as it utilizes

the information from three or morc detectcd obscrvations in a sct. The SDln median is the

leaS reliable. In cases ufiere the nondacct dara accormted for over 90 percert of the

population, it should be rcmerrbered that the median emission is purely a statistically derived

one and is to be trscd only because it is the most scientifically justifiable representative

median.

a

a
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(4) Several of the test methods have not been validated for pulp and paper mill sowces.

Emissions of several compounds obtained by the VOST and Semi-VOST methods need

furttrer verification such as by mass spectroscopy. The best test methods used for

measurement of 'air toxics' in this report are (1) the NCASIAVeston heated canister with

concentrator method with subsequent FID analysis and confrrmation by mass sPectroscopy and

(2) the NCASI impinger method for methanol, acetone, MEK and acetaldehyde with direct

irS"ctioo GC analysis (or analysis of acetylacetone for formaldehyde).

(5) The best approach for using the emission data in this report is to select the emission

,o*" from the ff of sources given that most closely represents the emission source of
concern. The emission data from this representative source(s) may be used to give the

expected emission range and average emission rate.

(6) In those cases where there is no clear representative source in the report for the source

being estimated, the best approach is to use the median of the sources in the study, mindful of
the previous precautionary notes given.

(7) Most of the data presented in this report constitute thnee one-hour runs. These data

may not reflect the process variability inherent in long-term average ernission rates.

)ilI SIJMIVIARY

Emission data and relevant process information pertaining to these emissions from
several test programs during which-emissions of various organic and inorganic 'air toxics' and

total hydro"*boo. were measured at chemical wood pulp and paper mills are compiled in this

report. This report is an update to the 1993 NCASI Technical Bulletin No. 650 (2) which

compiled 'air toxic' emission data for boilers, pulp mills and bleach plants. Two most recent

studies (1993-1994), which covered emissions from sources in 26 mills (9,12-21), form the

bulk of the new data presented in this report. Emissions from bleach plants, chemical pulp

mill sor:rces, recovery zuea sources, paper machines and wood-fired boilers are included. Pulp

mill sources include brownstock washers, O, delignification systems, deckers, thermal

oxidizers, pulp and black liquor storage tanks and uncontrolled NCGs. Recovery area sources

include black liquor oxidation tanks, kraft recovery furnaces (DCE and NDCE), sulfite

recovery furnacis, lime kilns, smelt dissolving unks, tall oil reactors and causticiing atea

vents. Pup.r mill sor:rces include unbleached and bleached paper/pulp and comrgating

medium paper machines. Trace metal emissions from recovery furnaces (both kraft and

sulfite), lime kilns, smelt dissolving tank vents and wood-fired boilers are also included in this

report. This report contains the most recent and most comprehensive 'air toxic' emission data

for chemical wood pulp and paper mills.

o
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TABLE I SUMMARY LIST OF SOURCES OF 'AIR TOXTC' EMISSION DATA

t
u.)

I

TABLE NO.
SOURCE

DESCRIPTION
NO. OF SOURCES

TESTED
'AIR TOX[C'

COMPOI.JNDS
OTHER

EMISSIONS REFERENCES

3 Bleach Plant 52 organicsr ctztctoJ
HCYCO

3 to 10, 16

4 Oxygen Delignification l0 organics* 7,8,9,12

5 Brownstock Washer 37 organics* H,S 3,8,9,15

6 Uncontrolled
Noncondensible Gases

l9 organics** H,S 3,9,14

7

Black Liquor Tank 8 organics* 9,14

Pulp Storage Tank 5 organics* 9, 1 4

8 Decker 6 organics+ 9,14

9

Thermal Oxidizer 5 organics rf 9,14

l0 Sulfite Pulp Mill
Sources

2 organics* l9

1l Black Liquor
Oxidation Tank

l6 organrcs * H,S 3,8,9,17

t2A Kraft Recovery
Furnace with DCE

2t organics* HCI/PAHd
H2S04

3,4,8,9,17

t2B Kraft Recovery
Furnace with DCE

13 trace metals 3,9

t2c NDCE Kraft
Recovery Furnace

r8 organics* HCUPAHY
HrSOo

3,5,9,17



TABLE NO.
SOURCE

DESCRIPTION
NO. OF SOURCES

TESTED

,AIR TOXIC'
COMPO[JNDS

OTHER
EMISSIONS REFERENCES

t2D NDCE Kraft
Recovery Furnace

l0 trace metals 3,5,9

l3A Sulfite Recovery
Furnace

5 organicsr HCI 9,19

t3B Sulfite Recovery
Furnace

I ttace metals 9,lg

t4A Lime Kiln 28 organics* H2S/PAHs 3,5,9,13

l48 Lime Kiln l3 tracc metals 3,5,9

l5n Smelt Dissolving Tank 26 organics+ NH/H25 3,5,9,t3

t58 Smelt Dissolving Tat* 4 tracc metals 3,5

t6 Tall Oil Reactor 6 organics+ H,S 319

l7 Causticizing Area
Sources

5 organicsr NH, 9,13

t8

Unbleached Paper

Machine
3 organicsr l8

Bleached Paper
Machine

2 organicst t8

t9A Wood Fired Boiler 20 organicsti HCI/PAHs 3,9,22,23

l98 Wood Fired Boiler l7 trace metals 9,22,23,24

't'Atll.E I (Cont'd) SUMMARY LISI'OF SOURCES OF 'AIR TOXIC' EMISSION DATA

at,
tJ

a

*includes terpenes and total hydrocarbons
**includes terpenes for uncontrolled NCGs and total hydrocarbons for wood-fired boilersa.,o o
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NATIONAL COUNCIL OF THE PAPER INDUSTRY FOB AIR AND STREAM IMPROVEMENI INC.
P.O. Box 13318, Research Triangle Park, NC 27709,3318
Phone (919) 5s&1999 Fax (919) 558-1998

Ronald A. Yeske, Ph.D.
President

(919) ss&l99s

December 8, 1995

To Recipients ofNCASI Technical BulletinNo. 701

"Compilation of 'Air Toxic' and Total Hydrocarbon Emissions Data for Sources

at Chemical Wood Pulp Mills"

From: Ronald A. Yeske

Subject: Correction and Addition to Previous Mailing

In October of this year you were mailed Technical Bulletin 701. Pages 34 and 35 in this document

were in error, and part of Table 3 was omitted. Attached please find the corrected version of pages

33 - 36,which should replace these pages in the original version. We apologize for the oversight.

Also attached is a List of Tables in Technical Bulletin 701, which may enable readers to find
specific data more easily.

Attachment

t
Street Address: 79 T.W. Alexander Drive, Building 4401, Suite 205
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o TABLE 2A SUMMARY OF qS USING NOR.PLOT FOR SEVERAL SOURCES

I
TABLE 28 THEORETICAL RATIOS OF MEDIA}.IS TO

EXTREME VALUES FOR DIFFERENT C,S

)

SOURCE
C,, COEFFICIENT OF VARIATION

Range Median No.

BLO Tank Vent 0.5 to l.6E+10 10.9 13

Bleach Plant Vent l.l to 2.5E+0,4 5.1 20

Smelt Dissolving Tank Vent 1.2 to 59.1 17.0 5

Kraft Recovery Ftrnace, DCE 1.2 to 4.08+17 10.8 l4

Kraft Recovery Ftrnace, NDCE 1.0 to ll.6 3.0 9

Brownstock Washer Vent 0.7 to 3.4E+05 2t.7 34

Deckers 1.0 to 8.7 3.3 7

Lime Kiln 3.9 to 17.9 7.1 6

O2 Delignification Vent 0.7 to 103.4 1.6 1l

NCG Thermal Oxidizer 2.0 to 4.2Efi1 27.1 7

Median (A1l Sornces) 8.95

cu 87TH
PERCENTILE

92ND
PERCENTILE

97TH
PERCENTILE

0.5 0.587 0.516 0.414

1.0 0.392 0.311 0.211

2.0 0.240 0.169 0.100

4.0 0.150 0.094 0.043

8.0 0.100 0.057 0.022

l6 0.070 0.037 0.0t2



MILL
CODE

TEST
DATE

OXYGEN CAPACIW
DELIG ? ADTBP/DAY

wooD
TYPE

BLEACHING
SEOUENCE

% cro2
SUBST.

NO. OF
cucroz vENTs(t)

SCRUBBER TESTED REFERENCE

I
UJ5
I

BPA1OI) 1991t1gg2 YES 650&E00 str, o(cDxEo)D YES 2&3 7i iE
BPA2 1991 YES 725 t{w o(cDxEo)D 15 YES E
BPB 1991 NO 780 sw (DCXEO)HED YES E E

BPCIe 1gE8flil) NO 700 MIXED NA NO 2 1
BPCIb 1890/1892 YES 720gt2E iilxED O(CDXEO)HDED NO 3 5i i9
BPC2 1992 YES 728 s1,t, a2 NO
BPDe 19E6 NO 700 t.lA NA t{A a
BPDb 1990 YES 720 t.l^ O(CDXEO}DED YE8 ) 5
BPE t900 NO 1934 HW,SW (CDXEP)DD 5&1 YES I
BPF 1fi2 NO 1210 Ffw/SW DGPO)DEPD 10 I YES E
BPG t09t NO 210 svy CGP}HGP)DP NO I
BPH 1W2 NO 89r tfw,Sw (DCXEO)D 70 YES
BPI 1002 NO 3!10 5W CEH 0 NO 3
BPJ 1992 NO tl40 svl, CEH YES 7 3

BPKl 1992 NO 500 SW (DCXEO)HOH 7t YES tl
BPKiI 1go2 NO 300 FIW CEHDH It YES 11
BPLI tgg2 NO 723 tfw MEM(EP}D YES 1

BPUI r992 NO 6@ sf,t, M(EO}tXEP}D i I YES I ]v)
BPL3 1092 NO 300 wv M(EO)OED NA YES 3
BPM 1W2 NO 710 lrw OC}DGODD YES I )

BPMAl toea YES--ir6- 726 HW o(Dc)ED MEDb HIGH YES 16
BPMA2 198.1 370 s1,t, o(DcxEo)D(E+o)D MED OH NO 7 1(
BPMCl 199tt YES 016 HW O(C+D)GOID 3
BPMC2 199't YES ocz SW o(c+DxEo)D 50 YES
BPMEl tgga NO 721 SW DEDED 100 YES 16
BPME2 1094 NO 430 (C+D)HEDED YES 1E
BPME3 1994 NO 44E t-tvv (C+D)HEDED YES 3 1t

BPMFl 1994 NO 749 FIW (D,C+DXE.O+P)D 50 YE8 l
BPMF2 1994 NO 742 sl/v YES I
BPMJ 1994 NO 410 SW (D,C+DXEOPID E6 YES 2
BPMK r994 YES 972 Ffw O(D.C+D)GO)DD 50 YES I 16
BPML 1994 YES 1043 tfw o(D.c+DxEo)D YES 1 1l l

BPMMl 109,f NO 413 FTW (D.C+DXE,O+P)D 60 YES 16
BPMM2 1994 NO 3E7 SW (D.C+D)G.O+P)DD YES 3
BPMN 1994 YES 1307 SW OD(EP)DD 1 YES 2 a
BPIAl 1993 NO 720 sw (CDXE.O+P)D 40 YES g

- o o

TABLE 3 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM KRAFT MILL BLEACH PIANTS

t I{.lrxl{.)lllrllrl

iH

YET

SW
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MILL
CODE

TEST
DATE

OXYGEN CAPACITY
DELIG ? ADTBP/DAY

WOOD
TYPE

BLEACHING
SEOUENCE

o/o ClO2
SUBST.

cuct02
SCRUBBER

NO. OF
vENTS(i)
TESTED REFERENCE

,(])
L'I
I

(i)
(iD
(iiD
(lv)

Notes
Emissions at each location correspond to the entire bleach plant , unless otherwise noted.
Mill BPAI bleach plant was tested twice, once in 1991 and once in 1992.
MillBPC1 bleach plantwas tested once at0% ClO2 substitution (BPCla) and twice al2;io/o ClO2 substitution (BPC1b)
For this mill, gases ftom ClO2 generator area were also sent to the bleach plant scrubber.

BteachingNotations:C-Chlorine;D-ChlorineDioxide;E-AlkalineExtraction;P-Peroxide;O-02or02Delig;H-Hypochlorite;M-Monox-L;SO2-SO2;

References
3. Texas Emissions Speciation Study - Emission Test Results, Roy F. Weston, January 1993.
4. Air Emission Study for Humboldt Bay Kraft Pulp Mills, Vol. l, FinalReport, Radian Corporation, Dec. 1, 1988.

5. Califomia Air Resources Board, 'Pooled Air Toxics Source Test Program for Kraft Pulp Mills," Report Nos. 3 & 4, Ecoserve, lnc., December 1990.

6. Pulp & Paper Manufucturing, Emission Testing and Method Development, EPA Contract No. 68D90055, Work Assignment No. 1-92, January 1992.
7. Testing of Non-combustion Processes in a Pulp & Paper Facility, EPA Contract No. 68D90055, Work Assignment No. 2.02, August 1992.

8. Tests conducted by NCASI during 1990 & 1992.
9. lndividual MillTest Results for'Air Toxics'- NCASI Mill File lnformation.
16. Volatile Organic Emissions from Pulp & Paper Mill Sources - Part V - Kraft Mill Bleach Plants, NCASI Technical Blletin No. 679, October 1994.

BPIA2 1993 YES 644 HW 40 YES 2 I
BPIB 1993 NO 750 HW 0 YES 2 I
BPICl 1993 YES 470 SW OD(CDXEOP rDD 50 YES 3 9
BPIC2 1993 YES 1500 SW 40 YES 2 I
BPIC3 1993 YES 1500 SW YES 2 I
BPIC4 1993 YES 1500 SW 100 YES 2 I
BPID 1993 NO 1 164 HWSW D(CDXEOP)I DP) 50,30 YES 1 I
BPIEl 1993 NO 384 SW 65 YES I 9
BPIE2 1993 NO 470 HW 65 YES 3 I
BPIFl 1993 NO 650 HW (CD)EDEP)D its02) 20 YES 0 I
BPIF2 1993 NO 730 HW/SW 10 YES 11 I
BPIG 1993 NO 1500 HWSW D(CDXEOPP DIDI 50,50 YES I I
BPIHl 1993 NO 750 SW 55 YES 2 I
BPIH2 1993 NO 580 HW 15 YES 2 9
BPIIl 1993 YES 800 HW/SW 25 YES 1 I
BPI12 1993 NO 450 HW I YES 1 o

BPIJ 1993 NO 650 HW 6 YES 1 I

O(CDXE,O+p)D
C(EH)HD

OD(GD)(EO)DED
O(EO)GO)DED
ODD(EO)DED

(CDXEOP)D
(CDXEOP)D

rCD)(E$D(EP)D(S02

D(CDXEOH)DE(DP)
D(CDXEOH)DE(DP)

O(CD)(EOP)DED
(CD}GOP)DED
D(CDXEO)DD
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TABLE 3 SUmtARy OF 'AtR TOxlC ElllSSEIIS rnon xnrrr uu eurcx pt_.lyrs corm I
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TABLE 2A SUMITvI{RY OF CvS USING NOR-PLOT FOR SEVERAL SOURCES

TABLE 28 TI{EORETICAL RATIOS OF MEDIA}.IS TO
EXTREME VALUES FOR DIFFERENT C"g

SOURCE
C., COEFFICIENT OF VARIATION

Raage Median No.

BLO Taok Ve,nt 0.5 to l.6E+10 r0.9 l3

Bleach Plant Vent l.l to 2.58+{4 5.1 20

Smelt Dissolving Tank Vent 1.2 to 59.1 17.0 5

Krafr Recovery Furnace, DCE 1.2 to 4.08+17 10.8 t4

Krafr Recovery Fumace, NDCE 1.0 to 11.6 3.0 9

Brownstock Washer Vent 0.7 to 3.4E+05 21.7 34

Deckers 1.0 to 8.7 3.3 7

Lime Kiln 3.9 to 17.9 7.1 6

O, Delignification Vent 0.7 to 103.4 1.6 ll
NCG Thermd Oxidizer 2.0 to 4.ZE+i3 27.t 7

Median (All Sources) 8.9s

C, 87TH
PERCENTILE

92ND
PERCENTILE

97TH
PERCENTILE

0.5 0.587 0.516 0.414

1.0 0.392 0.311 0.2t1

2.0 0.240 0.r69 0.100

4.0 0.1 50 0.094 0.043

8.0 0.100 0.057 0.022

l6 0.070 0.037 0.012

o
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TABLE 2A SUMMARY OF C.S USING NOR.PLOT FOR SEVERAL SOURCES I

TABLE 28 THEORETICAL RATIOS OF MEDIANS TO
DffREME VALI,'ES FOR DIFFERENT C"S

e

e

sot RcE
C,, COEFFICIENT OF VARHTION

Range Mdian No.

BLO Tok Vca 05 to l.6E+10 10.9 l3

Bleach PlEt Vcltt l.l to 2.5E+U 5.1 20

Smelt Dissolving Tank Veot 1.2 to 59.1 t7.0 5

Kraft Rccovery Furoacc, DCE 12 ro 4.0E+17 r0.8 l4

Ikaft Recovery Fuaace, I{DCE 1.0 to I1.6 3.0 9

Brorrmsock Washcr Vcnt 0.7 to 3.4E+05 2r.7 34

Deckcm 1.0 to t.7 3.3 7

Lime Kiln 3.9 to 17.9 7.t 6

O, Delignification Veot 0.7 to 103.4 1.6 ll

NCG Thcrmal o:cidizr 2.0 to 4.2E+03 27.t 7

Ilildim (All Sonrccs) 8.95

c, 87TH
PERCENTILE

92ND
PERCENTILE

9TITI
PERCENTILE

0.5 0.587 0.516 0.414

1.0 0.392 0.3 ll 0.21I

2.0 0.2N 0.169 0.100

4.0 0.150 0.094 0.043

8.0 0.100 0.057 0.022

l6 0.070 0.037 0.012
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TABLE 3 SU]VIMARY OF 'AlR TOXIC' EMISSIONS FROM KRAItrT MILL BLEACH PLANTS

MILL
9_oD_E_

TEST
DATE

OXYGEN CAPACITY
DI:LIG ? ADTBP/DAY

WOOD
TYPE

BLEACHING
SEOUENCE

% cro2
SUBST.

ct/ct02
SCRUBBER

NO. OF
vENTS(i)
TESTED REFERENCE

I
UJ
L'I
I

YES 2&3BPAl(ii) 1991/1992 YES 650&800 50

BPA2 1 991 YES 725 HW 15 YES 2 8

BPB 1991 NO 760 SW (DCXEO)HED 50 YES I
BPCIa 1988(iii) NO 700 MIXED NA 0 NO 2 4

BPCIb 1990/1992 YES 720&728 MIXED 25 NO 3

BPC2 1992 YES 728 SW 22 NO 3 I
BPDa 1988 NO 700 NA NA NA 2 4

BPDb 1990 YES 720 NA Or CDXEO)DED NA YES 3 5

BPE 1990 NO 1 934 HW/SW 5&15 YES 1 I
BPF 1992 NO 1210 HW/SW 100 YES 2 I
BPG
BPH

1

1

240
991

SW
HW/SW EO

0 NO ,|

BPI 1992 NO 330 SW CEH 0 NO 8

BPJ- BPKI-
--BFK2-

1992 NO 440 SW 0 YES 7 3

1992 NO 500 SW DC 70 YES 11 3

1992 NO 300 HW CEHDH NA YES 11 3

BPLl 1992 NO 725 HW 50 YES 3

BPL2 1992 NO 600 SW NA YES 3

BPL3 1992 NO 300 SW NA YES 1 3

BPM
BPMA1

1992 NO 740 HW 50 YES 1 I
1994 YES 725 HW MEDto HIGH YES 2 16

BPMA2 1994 YES 379 SW MED to HIGH NO 7

BPMCl 1994 YES 616 HW 15 YES 3 16

BPMC2 1994 YES 662 SW 50 YES 3 l6
BPMEl 1994 NO 721 SW DEDED 100 YES 18 16

BPME2 1994 NO 436 SW 30 YES 3

BPME3 1994 NO 448 HW 30 YES 3 10

BPMFl 1994 NO 749 HW (D 50 YES 3 16

BPMF2 1994 NO 762 SW 50 YES I 6

BPMJ 1994 NO
\-il

410 SW 85 YES 2

BPMK 1994 972 HW 50 YES 4

BPML 1994 YES 1043 HW o D.C+DXEO}D 50 YES 1 6

BPMMl 1994 NO 443 HW (D 60 YES 1 6

BPMM2 1994 NO 387 SW 35 YES 3 16

BPMN 1994 YES 1307 SW 100 YES 2 6

BPIAl 1993 NO 720 SW cDXE,O+P)O 40 1 I

SW 7 H

o CDXEO)HDED 5l ,9
CDXEO)HDED

NO c EP)H(EP)DP td

NO YES 1 t,

1

1 ivl

D.C+DNEOPID td

o D.C+DXEO)DD t.1

YES
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IBPT'E: rcAst ETHOO
IEPI/IFT t{c^sr xEmotrFlo

I I{EATED C RD
LlE{! scnlQrif md. naqOa-
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3.lp Fto
t-tE Fto
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CsEG IHEATEDI FlD. r.3E{l b, D}tPr{
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5.aE{a
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I F

R

-

DIPH
D'PH

':E€r.5E€ FIl DIPfl
ACETALDE}NT XDtsO r.G{a I 2 erPtt

IBPIE2 ilobo gr5 t-Goa O'PH
EPIFT o-@ro b o.@tt I-G€ DTPT{

rcErA-O€lrYl IBPIF:I .@abJ 2-Ha Ftr I DIFH
rcETATDEI{V FUr t DflPH
ACETALDEI{Y1 FrD. r.tEcrwDilPlt

I{EATEO CJ ED. 3.7E<L by OilPH
BPt,

I I

XO. OF TESTS I OETECTS I RAII' I3 I El ltD b 3.! E@ trE{.t
I

ACETC'T{E I BPAT a.-€t
ACETONE I EPAz o.Gt b aret UPIXr ilclsl IETt{oo
ACEIOT{E I rm.orl I gPr EASIETIICDAcEToilE i BPE t.6€{ b ,7E-3

'.OE€ACETOilE I BPF C.GGI mtl.( iER itAsl ETrcoACETO"E I o.@ta5 r.2E{!l vcr ,7
ACETOflE I , BPH I( .@r b r.E{al mtx I rcrgETltoo
rcETC}XE IEPII I

TETOIIE I I tt
BP(I I r.ott bl T2E€ I x
8PrcI b taE@t rlE

;ETOI{E I BPLT Ltt
Uli
lll

ACETOT{E IPITAI
rcETot{E i Pra 2 .bGrEirUfrEffivUr
ACETOO{E I EPtltcl

BPUET

I I

{CETONE i I

a

a

I

:f^I: .r 1

fd-{7Jr.]3lil

li:li'id

t-r:{,Il lr]:q{ifTr5^cil=li:
ll:!iLl:

l:i:! r,

llI]7I|frfY-r:r.,:ii-1-I

7-I.i a /_l t.l I : r-, I

I L_'r,all^-€il
f

L,Ir-.-.I;I.Lri i

ACETC,IE I

6o.3ndnctdr cEG t.ji-1lf-;'iirl

ASETCrIE I

AtrETC'TIE II t I'. t'if I ETtIEI;IZrrSjTr
1.t2,'.1i
:!2.t t:

I
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o

il I EMISSIO

/OIATILE ORqANE I MILL RANGE
:alMPClUl'lD I I I IUAOTBP IUADTBP II iTt{oD COMMENTS

il I

rcETOilE ll I FID

EErO0{E ll I FID

ACETOilE I I I BPTIN RD
ACETONE I I I BPIA1 NDto 0.013 7.3E{BI IHEA FlD, 2.EE{r3 by DNPH

ACETONE I I I 0.010 to O.O11 I FlO, 4..0E-B bv ONPH

rcETONE II I BPIB 0.013 to 0.016 1.4E{2 IIHEAT ICAN]STER FlD, 1.7E{ri! by ONPH

ACETONE I I I BPICl ND to 0.015 42E.{x,l IHEA' 'ED CANISTER FID

ACETONE I I I 4.3E-O3 DNPH

ACETONE I I I BPIC3 3.8E41 DNPH

ACETONE I I I EPID ND to 0.0(B 2.2E{:il I }tE TED CANISTER FlD, 3.6E-{Il bv DNPH

ACETONE I I I BPIEl 0.010 to o.OiE 1.4E02 llHEA' 'ED CANISTER FlO, 8.0E43 by DNPH

ACETONE I I I BPIE2 0.011 to 0.025 1.7E€2 | | HEA'
.ED 

CANISTER FlD, 8.08{X} by DNPH

ACETONE I I I BPIFl 0.0005 to 0.0(X7 2.2E-o3 | | lrEA' ,ED 
CANISTER FlD, 1.2E{r2 by DNPH

ACETONE I I I BPIF2 0.q)05 to 0.0047 F|o, a.7E$by DNEH

ACETONE I I I BPIG ND to 0.0003 DNPH

ACETONE I I I BPIHl
,ED 

CANISTER Fto, r.1E{3 by oNPH
ACETONE I I I IPIH2

--FaD:--JEo4 
uyDtPx

ACETO}IE I I I FID

ACETC'NE II I I'rDtg.2E{r'l IHEA' FID

ACETONE I I I
FlD, 5.0E43 by DNPH

II I

I. OFTESTSI I DETECTS I RANGE
161 I 371 NDto 1.6E{l

ll I

il I

ACETOPT{EiIOt{E I EPAZ

--HE:fs1.iE44rwDNPH
- 

FlD. Nt l6.3E{Xl bv DNPH

lCETOFHENC'NE I FlD. N0t2.0E{31 by DNPtt
\CETOPHENONE I FlD. ND{4.2E{xl !y !NE!-
ACETOPHENONE I BPIEl FlO, NE[4.OE{X! by ONPH
ACETOPHENONE I BPIE2 ,TED CANISTER FlE, Nol4.oE{41 by o}lEH
ACETOPHENONE I BPIFl FlD, ND[1.4E441 by DNPE
ACETOPHENONE I BPIF2 ED CANISTER FiEl NOIS.oE-CE] by DNPH

ACETOPHENONE I EPIG ---iE:nEtrlrEool lv ott Px
ACETOPHENONE I FIO. NDI4.2E{XI W DNPH

ACETOPHENONE I 8PIH2 FlD, NDIl.1E44l uv o!!EH
ACETOPHENONE I BPIIl 'ED CANISTER FID

ACETOPHENONE I EPI12 FID
ACETOPITENONE I EPIJ 'ED CAIIISTER FlD. NDtr.4E{51 by DNPH

il I

NO.OFTESTSI i DETECTS i RANGE
161 I 0l ND

I I

lt I

ACROLETN I I I BPAl
ACROLE]N I I I 8PG 1.7E-5 to 3.OE-5 2.sE-Os I I TI DRAFT
ACROLETN ll I BPMCl [ot3.3E-o4l I vIPINGER NCASI METHOO
ACROLETN I I I BPMFl 1.0E{XllHEA' FID
ACROLETN I I I BPMFz H Fro
ACROLEIN I I I BPMJ FID
ACROLETN I I I BPMK 1.2E{4 FID

\cRoLErN I I t BPML FID
ACROLETN I I I BPMMl Flo
ACROLETN I I I 1.7E-t 3I I HEA 'ED CANISTER FID. U

ACROLEIN I I I BPMN FID. U

ACROLETN I I I BPIAl

-FID, 

ND[2.1EO4I by DNPH
ACROLETN I I I BPIAC 'EO CANISTER FlD. NOI2.2E{41 bY DNPH
ACROLETN I I I BPIB NOI9.3E-031 IHEA' 'EO CANISTER FlO. NOl1.4E-o3l by DNPH
ACROLETN I I l BPICl IM ONPH

AoROLETN I I CAN FtD, NDI2.1E44l by DNPH
ACROLETN I I I BPIEl

IACROLETN I I EPIE2
t

TABLE 3 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM KRAFT MILL BLEACH PLANTS. CONTD-

,

AVG TEST

tl.i{..11

4.3E{!lt JIl2lttcld-il
I(t;ldrFIl lIlhllIFI{rl

2-2E8 HEATEO CANISTER
1.EE<r4 llUl{Itd{il

l:l I I 7.1

TEATED(:ANISIER

l,l I a rl 7:t J,l

3,tE{t3 t

lJ,i...ltrl

:\.t-t lfaI=lIL.li FlD. NOl1.5Eqil bv DNPH

HEq.TEDC,qNlsTER
HEffiEEIEIA}IISTER

HE/\'TEDGANISTER

HEATEDCANISTER

tv,l{.lIAI
NDI

{DI4.5E.{Xt
2.7E-Os

I HEATED CANISTER
I HEATED CANISTER
I HEATED CANISTER

1.7E4{ THEATED cANISTER
I HEATED CANISTER

i IMPINGER DNPH
NOt1.gE-r! 1 IMPINGER DNPH
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EIISSTO L5
,Nlc taLt RATGE A\rc I TEST

UADTD rE?HCIO CqrlENTS

EE *H
E. 

'E.2EOqbilPHF!O. XErE{4tOtPt{
ACROT.Ell{ HEATEDCAIIATER FID
ACROI.EN RO
tcRotErlr EPU HEATEDCAIISTER FIg. xql.lEslbyI,ttPH

I DETECTS I RATGE l'E,o^rlNO. OFTESTS
z.G,SI21

ri
I/GTACRYLO}TlTRI

I ti
rEt0AMUttE

2-G0l FD
FIDFWr

t-lE€tEFE Dbo.ort RD
FID
Fto
FID
FIDEPEI

TroalEPIFT 0.Gboort ru
pbo.G FID

m
FtoEE}UALE}fYI

EE}ZALDEHYI FID
Fto

I

! oErEcTs Eg,f!NO. OFTEST I

a i.rEoat13
I

I I

€.ab6rdrr3 alEo I,GT
\ttlsT

CARA.TZIBE}UEilE
0.7ECtIqETE BFG I/GT

rlE
IttEEIZEilE BPJ

EErgEltE BPKl 1r'rE
ruElrE BPE' xobo.EIi 2.rE{l lltt

BE}ZENE EPLT lttt
ultEEIUEXE EPUI
ulEiNZE}TE

BE}UENE IPUA1, rr.EE{xl HEATED CA}IISTER I doc nd hdurlc DC & E btg YrnE
ENZENE 638{t5l rrutt
IENZENE t zE{/l HEATEO CAIIISTER Fto

BE}{zENE PIEII 13E{al HEATED CAIISTER FID

iNzENE I

BENZENE
BE}{zEilE PUFT I{EATED CAI{ISTER FID

ENZENE lr
FIDIEI{ZENE I

BENZENE BPi'K I HEATEDCATISTER FID
BETSETIE i BPUL
BENZENE EPI/IIl I HEATEO CA}IISTER i FID

rtBEIgEI{E lPurie
I

t I

, HEATED CA}I]STIEATEFIsri
{0t2.7E{2
{0(r.38{12

IEIrrfir

Ir:{,'ll

I

a

a

TABLE 3

Jrlirlllllr'l l:/-r,rr:il

;!11'rllli
:lllr,ai:ll I

:11lr,a l I ll I

I

I

I

l::!iI .{

tilr'tr'-1 r

:l{Ita{Il{
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TABLE 3 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM KRAFT MILL BLEACH PLANTS. CONTD.o

o

li I EMISSI( {S il
vortrTlLE oRq4ilrc I RANGE AVG II TEST
r)HFOUND II I th,ADTBP IUADTBP II METHOD CCN^ME NTS

II I il
il t F

ffi Fro
ffi ND to O.OIO FID

ffi ND to 0.011 5.58.@ I I HEATED CANISTER
BE}IZEilE II I BPIFl NOto O.@3 1.2E$21 I HEATED CANISTER F ,

TEENE II I BPIF2 ND to 0.014 7.1E4' I I HEATEO CANISTER FIE

:I{ZENE II I BPIG FI
ilzENE il I IDN.sE Til I HEATED CAN]STER FID

ffi NDI1.I EO2I I I{EATED CANISTER FID
BEEEN- TI I {U6.OE{T'I I HEATED CANISTER FID

BEi{ZENE I I I BPI12 NOI1.2E{'2I I HEATED CANISTER FID

BE}A,ENE I I I BPIJ ),4.4E{3I I HEATED CANISTER FIE

I I il
NO.OFTESTSI I OETECTS i RANGE MEDIAN'I I

41 ll 161 ND to 2.3E-O2 6.2E{6 I I

il I il
il il

s.rE{tll \rosT
rl0.00A{l I Ml8

BROiIODICHLOSOIIETHANE BPJ )to.!I156il I M'E
I BPK1 ND 10.004411 I M1E

3.7E{Bll M1E
I BPL1 NDt0.0032ll I M18

BROilOOICHLQROIiETHAN E I BPI2 NDlo.flr4t ll MlE
ERC'ffi 

'DICHL(pBC'iIETHAN 
E I BPL3 ND to 0.013 E.5E4!il u'tE

il lt
iro.oFTEsTslI oErEcrs RANGE MEOIAN1 I

6il 3 2.sE43ll
il il
il il

ROI'OI'ETH'INE I BFG {DI6.4E{41 I VOST
ll I
il il

}ARBOOI DISULFIDE ND[2.EE{41 I vosT
ll lt
il il

2.9 to 2E uorrn3 t.5E{t5il VOST
CARBOil TETRrcHLORIDE BrcIb <24"614 usrm3 8.7EO4l I CARB 422
CARBON TETFFEHTORIDE EPDa 4.1 to 7.1 uE/m3 s.sEGll VOST

AREON TETRIPHLOR]DE ilDt4.2E{Xl I CARB 422
ARBC'N TETtrETILORIOE 7.9E-7 to 2.1E-3 5.5E{4t I VCN!T

CARBON TETEAICHLORIDE BPLl NDI3.oE-Gil I MlE
CARBOI{ TETRF{CHLORI DE BPL2 vo{4.oE{!il I Mr8

{IX8.oE{RI I Ml8
}ARBON TETRIEHLORIDE IBPMAI I'IDE.7E.(X,I I HEATED CANISTER do6 not include O

{DIl.6E{BI I HEATED CANISTER does not inc,ludo )C to,vsr v€nt
CARBON TETRFICHLORIDE IBPMCl NDI2.4E.O3I I HEATED CANISTER FID
CARBON TETRF{CHLORIOE ND]2.gE{:}I I HEATED CANISTER FI )
CAREON TETRIIEHLORIDE NDI4.sE{'I I HEATEO CANISTER FI

CARBON TETEAPHLORIDE {DI4.1E{RI I HEATED CANISTER Flt
CARBON TETRIAICH LORI DE

.]Effitr
FID

CARBON TETRI|CTILORIDE IBPMFl {DI2.2E{3I I HEATED CANISTER FIE

CARBON TETRF{CHLORIOE 3.OE{3 I I HEATED CANISTER FIE

xRBOr,' TETRp1C616p1pa I BPMJ NDI5.3E.gI I HEATED CANISTER Fto
FIDBPM}

]ARBON TETRIA{CHLORIDE BPML NOIl.1E{3I I HEATEO CANISTER Fro
CAREON TETRFICHLORIDE BPMMl NOI2.EE{XI I HEATED CANISTER FID
CAREON TETRIAICHLOR I DE IBPMM2 NOI6.8E{3I I HEATEO CANISTER FIE

GAREON TETRF{CHLORIOE I BPMN {otl.2E.O3l I HEATED CANTSTER Ftt
)ARBON TETRIAICH LORI OE NOI2.3E{2I I HEATED CANISTER FtD
)AR8ON TETRIAICHLORIDE BPIA2 CANIS' FID
)ARBON TETRIA{CHLORI OE BPIB R Fto
)AR8ON TETRF{CHLORIDE BPICl Ft
CAREON TETRIaICHLORt OE EPID YDIE.6E{3I I HEATED CANISTER FID

o

IT.,T:IIIIiIB
I..l:lf.l:ll.ll

I 2.3E-O3 I HEATEO CANISTER

NDt5.3E{21

HEATEO CANISTER
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TABLE 3 SUMII1RY OF 'AIR TOxlC EI]SSIONS FRdI XRAFT ltrLL BTEACI{ PLAIIITS OCITiITD- e

e

e

IEISL'rc
RATEE AI,G TESTI ILLX.AILE ORqJ

UADTBP ETIS' cdflEtrTs

HO-ffi I
FIDrEt
Fto

[r:L7Egt HEATEDCA'OSTER FIDBPIFiI

-

ARBO}I TETRT
IIEATEDCAI'ETER RDcHt.oRro€ I BPIG

ROCHLORIOE
FID:ARBC'il TEI
FIDBPIIIARBOilTET
ROCHLORIOE
FtOI{EATEOCArlAiTER:HLORIDE I BPUffi

I

ED TNRAIrcE[o. oFTESTSI OETECTS
6381

t-G@t rttllDbOtrlTtICARET{E I
s-tE{al IlttE{bGsa

I rtt
I rtt

mtBPL'

-

3CAREI|E I
I IttICAREI'E I
I rlt

RAreE EUTFOETESTS I,. OF TESTSI l-€a2t7l

I 810EF.AZxTEClrOt I

llCASTETT*,OI pll.ceREPIE
FIffi;ER TCAIiI IETI{'OBPlct)HLORIXE

5.TEG I EIT'GER ltc^sr rET!{oD}HLORIXE I
atEat I pllrGER }lC $rtETrcDostrrb0.6E:IiLORINE I

c-tEor I UHT'GER TCASI IETHOOo5u7bo.Gs
r"E@ I TplrcER

I IPI'IGER
TCA9TGT}IOD
llC Sl lrETllOD

BPIFT

].c srETlrroirD50..(t
IELSINE I

:HLORI}IE I

I I|PI'IGER ,'c stETHooCHLORIilE I BPIHl
xobo-El S.GE€ llIPTT'GER lrc st lETltooBPffiI

EPIIlEiI
NCASI TET}ICX)
ilCAsl TET}IOD

Er ,rDETECTS R IIGENO. OF TESTSI
z:EAxobo.GS12l

I

! IIPI]GER
'{CASI 

IETHOD)HLORII{E TXC ro€ I
NCAST UETIICTOfofiLrE{rt I nlPrraGER:ltloflxE DlcD roE
irc^sr IETHOO
ilcAsr rtETHottocHLORrr{E OtC
NCAS METHOD
NCASI METHOOI IUPI]IGERIUOE BPIFl -xi: graEmoot.GE@ i lrPll|GER)E EPtFZ o.ort7 b o.qltg

l2Eri@ ! naPrltGERCHLOR]NE DI(
r{c sr ltET}rooI UPTI'GERIBPIH1 I

3tE@ TCASI IIETHOT))E IBPI}II o.atr.g.l3l9CHLORII{E
NC^$ IETHODCHLORI}IE DIC

NO.
tol

r-

Itrrr:;r

:

fY:rE=r

tI.f--IIiiii: l::t {l :'r-\trrIr^t. -trr.i
arrr;;l

ffi:

TLoRIXE I

:l{LoRltaE I TT.iETTIEI!] ---zEJa-l
,r..4)14

f,GfriF-T i.f l-.rll ''.iili.qlJ
lI' lilJaCl:l

f.I,'.i (rJ-J.J.^rill FII{r-(, T- f,.H}EER

:il,ll r IIIPIIGER

Irll r{c^sr MET}roD
I.ll

T-----EFIGER l
I r-l;.litcrli{
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TABLE 3 SUMMARY OF 'AIR TOXICI EMISSIONS FROM KRAFT MILL BLEACH PLANTS CONTD.o

o

JI I EMISSIO {S it
/OI.ATILE ORCIANIG I MILL RANGE AVG II TEST
xtMFout{D il lt b,AOTBP I coMMEr{Ts

lt I il
'tttlsE{xl I YTET"

doG nd hcfild. DC A E tof,.rvr{3
9.3E4' I I HEATED CANISTER Ocs not irdtdc DC toff.rrtnt
I.OE.(X I I HEATED CAN:S}TER
r.7E{X I i HEATED CANISTER

FID
FIDt.aEgt I nhlE9st!l9tEn

2.1E{'4I I HEATED CANISTER FID

ffi BPME 2.5E{4I I HEATED CAi{ISTER FID
FID

CHLOROBENZET.IE I BPMFl Fto
cHLOROBENZEtIE I IPMF2 1.78.04I I HEATED CANISTER FID

CHLOROBENZENE il 1.8E{5 I I HEATED CANISTER FID

cHLOROBENZEI,IE t BruK !IDI4.7E{5I I HEATED CANISTER Fro

eFLoRoBENzFtlE I BPML DI5.{E{sI I HEATED CAN]STER FID

CHLOROBE}IZEt{E I

EHFROBENZENE I

BPMMl {OI1.7E{5I I HEATED CANISTER
6.7E{4I I HEATED CANISTER

Flo
CHLOROBE}gENE il FID

;HLO,ROBE]{ZEIIE il FID

{LOROBETq,ENE I BPIB NOII.9E{I,II I HEATED CANISTER FID

'HLOROBENZET,IE
I BPICl NDtl..!E{I2I I HEATED CANISTER FID

CHLOROBENZEI.IE I ND[6.5E{3I I HEATED CANISTER FID

{LOROBET,IZENE I BPIEl X1.5E{2I I HEATED CANISTER FID

)HLOROBENZENE I BPIE2 )I1.5E{iII I HEATED CANISTER FID

CHLOROBEI{ZENE I ND['.3E.@I I HEATED CANISTER Fro

CHLOROBEI.IZEI.IE I {DfiI.OE{2I I HEATEO CANISTER Fto
ffi BPIG [DT.T E{tsl I HEATEO CANISTER FID

)HLOROBE}EENE I BPIHl FTD

CHLOROBET{ZFt'lE I {D{1.6E{'2I I HEATED CAI{ISTER FtD

BPIIl FID

)HLOROEENZENE I EPI12 1.8E{2I I HEATED CANISTER FlD

:HLOROBENZENE I BPIJ D(6.3E{3I I HEATED CANISTER Fro
il I II

NO.OFTESTSI I DETECTS I RANGE MEDIANl I

31 ll EI ND to 6.7E-O4 i.3E{sll
il I il
il I il

:HLOROFORM I I
-does notlncmb DC & E torrrr vuts

-

:HLOROFORM I I ,M' 8.2E{2I I HEATED CANISTER
CHLOROFORM I I 8.9E.02I I HEATED CANISTER FtD

oHLOROFORUI I I BPMC2 6.2E.02I I HEATED CANISTER FID

CHLOROFORII4 I I BPME1 9.9E{XI I I HEATED CANISTER FID

)HLOROFORM I I BPME: 7.8E{31 | HEATED CANTSTER FID

CHLOROFORi,I I I 7.7841 1 I HEATED CANISTER FID

}HLOROFORMI I I }PMF1 33EOiTI HEATTED CAN ISTER FID

)HLOROFORM I I BPMF2 1.2E{1 | | HEATED CANISTER Fto
)HLOROFORM I I BPMJ 2.3842 I I HEATEO CANISTER Fto
}HLOROFORMI I I BPMK 1.1E{1 | I HEATED CANISTER Fro
)HLOROFORMI I I 2.2E41 1 I HEATEO CANISTER Flo
)HLOROFORMI I I PMMl 1.8E{2I I HEATED CANISTER FID

)HLOROFORMI I I 2.7E4'II I HEATED CANISTER FID

CHLOROFORM I I BPMN 2.OE{3I I HEATED CANISTER FID

)HLOROFORMI I I BPIAl ND to 0.071 4,28421 I HEATED CAN]STER Fto
CHLOROFORM I I BPIA2 0.(X3 to 0.(X6 4.4e42 1 I HEATEO CANISTER FID

:HLOROFORM I I 0.360 to O.40O 3.8E{1 I I HEATED CANISTER FID

CHLOROFORM I I Ptcl 0.078 to 0.137 1.2E41 I I HEATED CANISTER FlO. 2.4e41 bv CONTINUOUS

)HLOROFORMI I I 4.8E421I CONTINUOUS
CHLOROFORMI I I 1.4E-O1 I I CONTTNUOUS 5.iE{2 bY HEATED CANISTER< FIT

CHLOROFORMI I I BPIEI 1.3E.Ol I I CONTTNUOUS
ffi 0.03E to 0.0,14 4.OE{zTI H EITED CAfl lsTER FID

CHLOROFORMI I I BPIEl 0.052 to 0.061 5.5E42 I I HEATED CANISTER Fro
CHLOROFORM I I BPIEz 0.053 toO.063 5.6E{2 i I HEATED CANISTER FID

CHLOROFORM I I BPIFl 0.109 to 0.156 1.2E.O1 I i HEATED CANISTER Fro
CHLOROFORMI I i BPIF2 0.'170 ro 0.240 2.1E.O1 i I HEATEO CANISTER FID

CHLOROFORMI I tsPIG 0.023 to 0.035 2.9E{2 | | HEATED CANISTER FID
o

:11
[EI
IIE T
{E

H 1_4E{)4l

FID

-

tlLNt
{DIl.7E4I

Itt I

a1E{J2l
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IlEl"L.2 SUMIiARY OF'AtR Toxlc Eltsslof,ls FROM KRAFT ratu- Brf^CH I'LAr{TS ectrITD e

a

e

TSEIII'Ul('
R^IIGE AI,G I TEETNtc

IETITD ocratENtsE-^T'P

t.Gail ICAIEDCAETER FD
!.2E&t Fto
r.tE{t I FlD. Q.lEaly@ilnxtrrusO.Gbo,t.lzE"n2cHLOROFOR{

o-Bbo.oa7 ..rE@l FID

RA'{GED€TECTS I

xDb0.77 c2E@t-,3t

:strmrrisinrl
, dT.blG lo.ut y

rbdi
ro-ES-

'Not.: cltrd
II

I vGTIE
I
!

Ftorn'CRBSOL I
FID

R^rcE EUA,IETESTS ITO. OFTESTISI r@1,lD2 ol

RDlqr.GfiEPIAIo. CRESOL
FIDIHEATEOC^TISIER}CRESCL I
FIDE?I
FlDoCRESd. I

FIDo-CRES(L l ro
FIDtqt.aE{o CRESCII

I HEATEOC^'IEITER FIDo. CRESC,L I
I HEATEOCA"BTER Fto

FID
FtocRESO|. iI BPIG
FtocRESOt I I

FID[qr.GE{:t I HEATED CA'{ISTERBPtle 
'c CRESCIL

eCRESOL
FIDo- CRESCIL BPItr
FIDr.3€e0.@bo.ol7oCRESOL

EU lrI TETECTS RAT'GE
5.GE{a,aDb0.o7t5

II I
DIPH]IQLTEq I ranNGERYDE BPIAT
T'{PHrTI}lGERcRoTox^t"DEl IDE

! T'PIXGER TilPHI
I BPIOCROTOilALOEI ,D€

CROTOI'IALDEI ,DE

CROTCII{ALDE YOE
r lraPlMiER T'ilPHcRoToraAu)Er wE

CROTONALDEI {YDE l8PrF2
[O{2.18{. lrlPINGEI

YDE
CROTONALDEHYDE

ONPHxOE t.tE<x 9.5€{t5 UPIXGERrDe 8PU
I

i DETECTS
.-gEGI rDb llE{.1

I

ltl
lo

nlE

I
!
I

r:7-5Al
IEqI

lr lr.r-r: I

TTCRESCL I

I

7.i7

t
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TABLE 3 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM KRAFT MILL BLEACH PLANTS CONTD.o

o

VOIATILE Nrc I MILL RANGE AvG I TEST
I,ADTBP METHOD co0{ilENTS

:T'IIEIE I EPI.I lflt
lfiE

UMEITE I NDlo.mq I lfiE
c-ffi-T NDO.orEl I HEATED CANISTER FID

:UMENE I BPI,A HEATED CANISTEI FID

BPIB NOIO.OIO I HEATED CANISTER FID

:UMENE I BPICl Fto
)UMENE I BPID HEATED CANISTER FID

)UMENE I BPlEl HEATEO CANISTER Fto
CUMENE BPIE2 NDt0.0161 I HEATTED CANISTER FID

CUMENE BPIFl NDTO.O35I I HEATEO CANISTER Fro

)UMET{E i BPIF2 HEATED CANISTER FID

CUMENE I NOt0.@7511 HEATED CANISTER FID

CUMENE BPIH. rDto.022l HEATED CANISTER FID

CUMENE BPIH2 NDto.ol7't I HEATED GANISTEf FID

)UMEi{E I BPIJ HEATED CANISTER

DETECTS I ANGE UEDI,AN.l
211 ) to 5.0E-(X 1.3E.Cil

BPIEl
ffi

IMPINGER ffi
ONPH

BPIFl rtoO.(m6 ]MPINGER DNPH

CYGLOHEXAN9 IE EFIE NDto 0.0(D2 9.4E.(El IMPINGER DNPH

IE I NDN.IE{XI IMPINGER DNPH

NO. OFTESTSI DETECTS I MEDIAN"
5 l{D to 5.oE+1 z.gESl

DCY-IIENE I l-7 to 1.5E-4 5.1E-(E VOST
p-CYMENE I BPI D to O.00!r2 2.7E43 MlE
,€YMENE 8PJ to 1.4E.: E.0E{4 | Ml8
DCYMENE I ND t0.0st I M1E
DCYMENE I ND [o.(x)n I Ml8
DCYMENE I BP MlE
)CT'TilEilE BPL2 NDt0.q)41I Ml8
D4YMENE I NOt0.00Et I MlE

). oF TESTSI oETECTS I ANGE MEDIAN'1
8 3 ND to 3.2E€3 1.3E-Os I

1.2-DTBROMOi,/ THANE Brclb 2.3E-O4 I CARB422
1.2-DtBROMOi/ THANE BPI E.2E{4 CARB 422

THANE :€ to 1.1E-4 2.7E-O5 VOST
THANE I M18

qTHANE 
I BPL2 Nolo.(xxl I M18

1,2-DIBROMOiJ THANE BP I NOl0.0o8l M18
I I

NO. OF TESTS I DETECTS I

6 N ) to E.2EO4 2.OE{5
l

8PG I VOST

I

1,2-DTCHLORO VOST
JTHANE IBPMA1I not toiver vents
:THANE I HEATEO CANISTER does not rnclude rc to,v€r vent

:[HANE BPMCl I HEATED CANISTER FID
:THANE HEATED CANISTE FID

o

EMttiIir(

Iltltt

FID

It IMPINGER

Tf,I,IIGI{i1
TT l.P]drlll

-T

iI:\I Gtl

<29.35/.E uo/m3
<293 -781 uo/m3

rHANE

HANE BPG
I HEATED CANISTER

ItsPMG2 ,lDt6.2E-O,(
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TABLE 3 SUMMARY OF 'AIR TOXIC. EUSSiIONS FRdI XRAF? rILL BLEICH I'LATfiS^ OOXTD a

e

a

IEISSf,
AVG IRAIGE TEST,OTATILEORg/ Ntc I

UAE,rEP ETIII' oorlEr{r

I{ llE I
HEATEDCA'GTERHAIIE

IAIIE
HAilE I ROl2.DICHLOROE

HEATEDCAXISIER FIDHAflE BPIIL
lt^taE I BPgll7E.iffiE

i.G€IHATE I1.2-OTCHLOROE
rHANE I1.2-OTCHLOROE
'HANE BPIIT1.2-DTCHLOROE

1.2o]CHLOROE 'HA'{E

il I

o€TECTS I RATIGE{o. oF TE,STSI
xDbt_G{t z:Eg2lrEl

I wETIIEllE I FC

flE I I VEET

a..COa .b-rtrurb Ea hEar
trrtHratE trrllT.E€' I I{EATEDCAGTER

5.G€'Frc1
rHi|I.Er{E I12otcHt(no

I lq-r.rE{a II{EATEOCilSTER FIDrTIIEilE ryE,
I HEATEOCAITSTER Fro}ffI-ErE

3.tE{.I

rq3.sEO. HEATEDCATSTER ! FID

THYLEi{E I1.2-OTCHLC
iIHYLENE I IHEATEOCATNiTER1.2olcHloRo
IlrYLEltE I BPIT
rHYLE}IE I

6.rEO.Ir(YrExE I I XEATEO CAIItsTER1,2-DTCHLORO
t-EoaTHYLEXE IBPtlX I HEATED GA'IISTER1,2-O|C|{LCTRO

I I{EATED CAIIFTER FIDHYLETE BPIIT
rqr,sE{t I HEATEO CATISTER FID'HYI.E,I{E

I
II

EgI OETECTS I
I RA}IGE INO, OF TESTS

6.G{t17 I 9 I

II

I

VEXiT,LFlDE BPG
,LFIDE I

,LFIDE I HEATEO CA!|TSITEROMETHYLUS
ll llq!:E€ I XEATED CAXISTERDIMETHYL OIS iLrr--;-

IOIMETHYL OIS
orM-ETFL O-iS

,LFIOE
,LFIOE I

r HEATED CArllST FIDJLFIDE
JLFIOE I HEATEO CAfllSTETOIMETHYL Olr

JLFIDEDIMETHYL DlS
JLFIO€ I tloo.rE{rOIMETHYL OS

lon.TEa I TIEATED CATITiTER FIDDIMETHYL TXSULFIDE
I }IEATED CA'IISTE;OIMETHYL DIS FIDE

{clr..E{lJLFIOE

DIMETHYL OIS ,LFIOE
I HEATED CAXISTE

I

-[:!1iI 

lll. Yl t'''P-':-: i, :'I

-t

-t

-

i-:r1:i.-
il :.-

I
i
i

t1

IEiE
II

-JY-{.1

.l -r. t a: ;rl

,;'{

:.:'ia trl
Jalrl{,.t l:,-\li.It-rl rlllil m

l:ll'i ll

f lrl
r l.l

l:-"til
f,r.7Egl l:l r^lt1.I.4^til!t I 1il ir I.l

I lrl

r!{YLEXE I
rHY1-ETE I

32EO.
I l!l

l2orcHLoRoE rlm-ENE I

THYI.ENE TII f rltr:ll FTD
f lrI
: lrI

Lf l.l
lr lrl

lf lrl
lr l.l

.r1, ta
Lt t.l

II III

l:!it'1,
LI'tN HI.l

OIMETHYL DlS FID

F

ll.l
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TABLE 3 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM KRAFT MILL BLEACH PLANTS. CONTDa

t

EMISSIA {S

'oTATILEORG/ {tc I MILL RANGE AVG I TEST
Ib,ADTBP METHOD CO{I,IMENTS

I}TYLDEI .FIDE I o.ooboGD Lffi@,1 HEATEDCAilTETER RD
fIDE I O.O17 to o.q5 t.9E{ FID

fIDE I 1.1E{Zt FID

Eti-ffiE TFIDE BPIG HEATED CANISTER FID

DIMETTIYL DISI. FlDE BPIHl HEATEDCANISTER FID

OMET}IYLDlsU .FIOE I NOIl.4E {r:ll HEATEOCANISTER FID

-FIOE I BPIIl FID

-FIDE I ,tr.5E{: FID

DIMETHYL OISU .FIDE I NOts.3E{r3t HEATEO CANISTER FID

NO. OF TESTT OETECIS RANGE MEDIAN'I
27 I 5 NO to 2.7E-O1 4.7Esl

roE EPG vosT

iilt Flo

I HEATEDCAT{ISTER RD
)IMETHYL SUI. IDE EPMFI 3.OE{il HEATED CANISTER FID

IIDE I 5.4E{E HEATED CANISTER FiD
)E I HEATED CANTSTER FID

DIMETHYL SUUI IDE HEATEO CANISTER FID

IDE BPML HEATED CANISTER FID

lDE BPMMl FID
FtD. U

iE_T BPMN FID

)E I 7.7Et2 HEAIED CANISTE FID

D]METHYL SUUI IDE BPIA2 0.011 to o.(x,(i r.gE{r:l I HEATED CANISTER FlD
IMETHYL St I O.OO8 to O.O1O 8.7E-O3 HEATEDCANISTE] FIE

IIDE I HEATEO CANISTER Fro

lrDE I BPID FID

OIMETHYL SUUI IDE EPrE't 0-105 to 0.173 1.3E-Ol I HEATED CANISTER Flo
DIMETHYL SUI )E BPIE2 0.(2E to 0.056 4.4E421 FID

)IMETHYL SUU; lDE I BPtFl 0.O14 to 0.GB 2.1e42 HEATED CANISTER Fto
)IMETHYL SU IIDE I 0.011 to 0.025 1.7E42 HEATED CANISTER FID

IDE BPIG HEATEO CANISTER FID
)E I BPIHI FID

IDE BPIH2 FID

DIMETHYL SUUI IDE I BPIIl ND to 0.(x)5 3.5E{} HEATED CANTSTER FID

llDE I NDIg.9E.{Xil HEATED CANISTER FID
roE BPIJ HEATEO CANISTER Flt,

NO. OFTESTSI DETECTS I RANGE MEDIANl
2 11 NDto 1.7E{1 2.1E03t

ETHANOL I BPI ND to 0.0O42 3.sE-o3 I M18
ETHANOL I BPJ ND fo.mgr I Ml8
ETHANOL BPKl NO I0.OO44ll M18
ETHANOL ND to 2.2E-4 1.5E{X MlE
ETHANOL BPLl NO10.00321I M1E
ETHANOL M18
ETHANOL NOIo.@EI I M16
:THANOL BPIAl HEATED CANISTER Fro
ETHANOL BPIA.a, ND to 0.033 1.6E{2 HEATED CANISTER FID
ETHANOL I BPIB 0.012 to 0.01E 1.5E€2 HEATEO CANISTER Fro
ETHANOL tBPrcl ND to 0.fi)7 2.9E{3 HEATED CANISTER Fto
ETHANOL BPIC3 j 1.7E{3 HEATED CANISTER FID
ETHANOL BPIC4 2.s843 HEATED CANISTER FID
ETTTANOL HEATEO CANISTER FID
ETHANOL BPIEl HEATED CANISTER FID
ETHANOL IBPIE2 {Dt8.3E{3 i HEATEO CANISTER FID
ETHANOL I HEATEO CANISTER Flo
TTHANOL I BP|F2 i NDt8.2E{31 HEATED CANISTER FID

o

I

iE-TI FI

flniIE l;il{rhll
tr,t{ til'ltl.'lu ttt

IHEATED CANISTER I

I

I

I EPK2

r I EPID

!
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TABLE 3 SUMI/LARY C,F .AtR TOXTC EIEI.SIONS FROTI KRAFT IILL BLEICil PTllTS OOT'ITD. I

I

a

EIISSI I

Nrc rtt RAIGE AEI TEST
UADTP ETIO ocuEffns

THATEL I IGATEC'EIE FD
Em^ror I FP
ETHAilCTt I Fro
Tlu0{ol eilr IIEATEDCA'fETER Fro
-FAr{or I FID

FID

DETECTS I iAI'GE
21 6 ilobrJEg zrE{al

I tl

0.Olo l.6E-a I I/GT
ETHYL BEilZE BPI Irt
ET}fYL EEIZE VJ IIE
rHYL EENZE LrE

EPrl Itt
TTIYL EEIE rrt

rflt
m.rl rtt

ETlfiL8E IEPIAI FID

T}fYL HEATEDCAXISTEN FID
FTD

EPID FID
EPIEI FID

FID

ET}'YL EEIIZ IEPIFT RO
BPIF:I HEATEDCAIIBTER Fto
EP${t Fto

EffiffiAT BPil{2 Fto
ETI{YL EE!'ZEI BFIIT Fro
ET}TYL EETqT HEATED CAIISTER Fto

BPU I HEATED CA}IISTER Fro
I

I. OFTESTSI DETECTS RAilGE Eq rr
21 I I I t{o b 3.aE{E T.TEG I

IEFC1D a2E{b55E{ {tE{al CARBTGp
FORUALDEHY IOE€bI.IE€ t.rE€l clRSan
FORIIALDE}fYP t.GtCt!rrCnl, 5.8€ CARB.CP

I EF6 z-{at RTI ffiAFT
FORT'AL.DEHY BFT'( ztE{l
FC'RHALDEH\T xF.lE€il lrlP|TGER traH{

EPtalt lpr]rGER OilPH
|IIPIXGER oilftt

FORMALDEHYD BPTIDI NIr. lEO.l
sORI/IALE'EHY !o

I ro{r.58{I[ IUPI}IGER ONPH
to

rBP|C2

r: BPID
FORrlALI,EHYD I EPIEI I OO{PH

b
.(DIEFO.(IEE

FORTTAU)EHYI ltobo.@r. 3.tE{E: I N.PINGER DNPI{

FORMALDEHYT I

to

to

a
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a

o

o

EMISSIO {S
Vr\rtA I I RANGE AVG I TEST

rirD I IUADTBP cc iNTS

EPET o.ot4t o.ql6 r-GE&ll
HEXA(

TCLOPENTIDIEN BPIF2 lc[4.7E{nl HEATED CANISTER
,,CLOPENTIDIEiI HEATED CANISTER Fto

HEATED CANISTER Flo
HEATED CANISTER

NO. OFTESTS DETECTS RANGE MEDIAN'1
1 NDto 0.026 1.6EO3

rHANE BPICl HEATED CANISTER F
2.58O2 HEATED CANISTER

trHANE I NDI6.EE{ZI HEATED CANISTER FID

HEXACI
,HANE

I NDt4.lEOill HEATED CANISTE] FID
rHANE BPIG
rHANE I

rHANE BPI12

DETECTS I RANGE MEDIAN"I
7 1 NDto 0.025 2-1E4il

,l.HEMNE BFG vosT
HEATED CANISTER
TEffiEffiffiE'

NDIl.3E {}5l HEATED CAN]STER FID
iPMM 2.1E ()4 HEATEDCAN]STER FID

n-HEXAI{E BPMN 3.1E€ HEATEO CANISTER I

IPIAl NDt2.1E{21 HEATEO CANISTER FID
N.HEXANE BPIA2 NDI3.OE{2I HEATED CANISTER FID

NO,t1.4E{21 HEATED CANISTER Fto
BPICl NUE.2E.O3l HEATED CANISTEF FID

n-t{Ex, EI HEATED CANISTER )
N.HEXANE BPIEl HEATED CANISTER

I Dh.2E@I HEATED CANISTER FID
BPIFl

N.HEXANE BPIF2 {D{1.5E{21 HEATED CANISTER FtD

'}HEXANE
EPIG HEATED CANISTER I

r}HEXANE BPIHl {ot1.6E{21 HEATED CANISTER Fto
n-HEXI .IE I

\tDI1.3E-02t HEATED CANISTER Fro
N.HEX I BPIIl HEATED CANISTER FI I

n.HEXANE BPII2 !rDl1.4E{21 HEATED CANISTER F
N.TIEXANE BPIJ NOt4.9E-031 HEATED CANISTER

NO. OFTESTS DETECTS I RANGE MEDIAN'
21 ND to 2.'l E-O4 E.6E-O7 I

I

CHLORI( ACtO I 8Pl 2.6E-3 to 5.4E-3 4.0E.O3 I M26 Note: M26 an
i ACID I BPJ 1.5E-2to 1.7e-2 1.6E-O2 I M26
iACID I BPK1 2.5E-3 to 3.5E-3 3.0E-03 M26 is not an
iACID 4.1E-2 to 8.1 E-2 6.1E€2 M26 an
iACID i BPID ND to 0.062 2.3E{2 | M26A Note: M26
iACID I BPIHl 2.6E421 M26A
ACID I BPIH2 0.022 to 0.024 2.3E421 M26A Note: M26

NO. OF TESTS OETECTS RANGE MEOIAN
7 7 I ND to E.1842 2.3E.0,2 I

I I lr

BPG I NOts.3E-Os I VOST
rl

----mEmorl

FTD
FID

[D-1.7Eo2-I

FID

HI'
ttlrl
FID

F-t FID
:tl J,l I FID

Fto

[Et FID

Note: M26 is not an approved method

Note: M26 is not an approved method
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YABLE 3 SUMi'ARY OF 'AtR TtTt(tCi' EIITSSICTNS FROM KRAFT ulLL A[.EAC}I ]'L rlTS CO}|TD. e

e

FID a

Isi
MT'GE AvG I rEST0{tc Iv0trlTltE ORQi

HADTP UADTP I lEnm ooraaENTS

ItlE
53
Irt

2.ES5S.TE€ I.G€ taltPEI
ItE
rtc
rtt

FID
FtD

HEATEDCTXSTEi FIDSPIBTSoPROP NCXI
}IEATED CAilTSiTEIISOPROPANC

FIDISOPROPANOII
I{EATED CA'IISiTER Fto
I{EATEO CAI{ISTER RDIBHFT
}IEATED CAIIISTER FIDI EPtFz

FIDPROPA'{ONI
FlD
FDEPIIT
FIDBPIz
FtoAPU

I

RAIEE EqArNrlo. OFTESTSI DETESTS I

l.-{f I3 xobzrE@201

o-@.50,.2, r-Hr I EreER rc arEn{croTI{AI{CL I

stEr@l Elt'GEN TEASIET!('OrrEfi r(,l I t-.I54-Gt
3.rEOr Io,9bo? FITIGER t{c stETt{croTHANOT I

t.tE{ b t.,rE€ 5.7EOa K'O XrcI5H Z@METMNOL I

o.otE75o.taz r..E@t EPXICEHMIET}IAIIC}L I EFFI
E3EO,! I WATER TRAIXUETIT NOL I <7b07my'm3

rrco|'tGHaxD
3.9E€r I ilcAst uETlrclDOrtoO.ttr II/IPI]IGERffiT - i tsEol vGTffi-T I 8PG

o.@50.@ G.SE€I IIIPI'{GER NCASI lETllODBPH
A7E€I ITE|THA'OL I EFI 0.6b0.12t
9.G.@t I'E

o.t@bor=, 1GGil LtEffiT
l"E€l I IIEiTll^floL I FKI O--ObQ.,aD
r-E@tHET}U}'C'L I o.o,a50.@21 LtE
92E{2t tarErHATC'L I g,:2 o.rbo-rr

Ir6IMETltAr{ot I I

r.GEO! I rtl:TltAilot I EPrl o.glbozf
&..nCiElr.b Ee EblcrEil[3I 22EOr I HEATEDCAIIISIERMETHANOL

{ANOL I P',/ rJE{r I ITE.ATEO CAI{sTER dG not irlrO IE lorrrnntI

HEATED CANISTER FID

E3E{I }IEATED CANSTER RDMETHAI'OL I

Frc

FtoITHA!{oT I BPUK
HEATED CANISiTET I FID
}IEATED CAilISTER FIT

FIDI

I

to
I

to FlO, cocllrJt.<t wltlr ACETALDEHYT
HEA

rr-{,-.r
-'tI'ir;i_. -.

I.r-{it

EtrI

r.-il
Frrr

fr-Iff.II

Ftt
I

I

[ETI{A'{OL I I

IIETHAIIO. I

t.5E€t
I

Fto
FI

l:!i.'l

r Iil:7^t I t.)t
l:!2'..'.i

MET}IAI{OL I

trl{li{ife{llii{rl

, FID coelhrred sfi0t ACETALDEHYD
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o

o

EMISSIO {S il
RANGE AVG II TEST

IUADTBP IUADTBP II METHOD
il

3.6E{1 I I HEATEOGAilTSTER FTD. COCI[rcd Wi[r ACETADEHYDE
O.6toO-m FID
0.04t b 0.194

BPIE2 0.101 to 0.2(16 1.6E{'t I I HEATEDCANISTER FID
BPIFl 0.014 to 0.()i22 1.9E{2 I I HEATED CANISTER FID
BPIF2 0.014 to 0.022
BPIG 0.013 to 0.122 8.6E{N I I HEATED CANISTER FlD, coellut€d with ACETALDEHYDE
BPIHl 0.O4Eto 0.117 FID
BPIH2 0.126 to O.l7E 1.5E{1 I I HEATEO CANISTER Flo
BPIIl 0.010 to o.o5/ 3.5E.{N I I HEATED CANISTER FID

0.135 to 0.21E 1.88{1 | | HEATED CANTSTER FIO

BPIJ 0.06O to 0.ff18 7.8E{2 I I HEATED CANISTER Fto
lt

NO.OFTESTSI I OETEI ;TS RANGE MEDIANI I

ND to 4.6 1.2E-ol I I

il
il

BPAT 6.3E€ to &OE-4 4.9E{41I },tcA,st&U@11
EFAZ 0.qr}3to 0.0Cll 2.7E{XII I IMPINGER NCASI METHOD

NUo.Ofl il IMPINGER NCASI METHOO

8PF O.fiXf,1to 0.fi)06 4.0E{)41 | TMPTNGER NCASI METHOD
UETHYL ETHYLIKETONE BPG 7.5E{ to 1.4E-3 g./tEotlll VOST

BPH NDt2.lE{Xl I |MP|NGER NCASI METHOD
UETHYL ETHYLIKETON BPI NO 10.00301 I M16

[o.ocililt I MlE
)t0.@44il I Ml6

UET}IYL ETHYLKETOil E BPKI NDl0.@7.lll I MIE
EPLl N0t0.fir32il I Mt8
BPI: NDto.o(xt ll Mt8
BPI,3 ND(o.(xrEl I I MlE

BPIIAI 6.9E{XI I HEATED CANISTER doos not include DC & E tosEr vonB
EPMAz 1.1E{3 | | HEATEO CANTSTER does not include OC tourer t Ent

METHYL ETHYLIKETON BPMC' 1.2E43I I HEATED CANISTER FID
UI'MGZ 8.3E{XI I HEATED CANISTER Fto
]PME1 9.4E{4I I HEATED CANISTER FID

BPME2 1.6E{'3I I HEATED CANISTER FID
METHYL ETHYLIKET( 4.1E{4 I I HEATED CANISTER FID

2.7E4 I I HEATED CANISTER FID
1.1E{3 I I HEATED CANISTER Fto

BPtti., Flo
EPTI'IK 3.6E{4I I HEATEO CANISTER Fto
BPML 5.1E44 I I HEATED CANISTER FID

METHYL ETHYLIKETONI IBPMMl 1.1E{XI I HEATED CANTSTER FID
1.4E03 | | HEATED CANTSTER FID

I EPMN FID
BPtAl I.ID(1.1E{2I I HEATED CANISTER FlD. 1.48{)3 by DNPH
BPIA2 ND[2.5E.O2I I HEATED CANISTER FlD. 2.9E{E !y DNPH
BPIB NDfl.2E{2I I HEATED CAN]STER FrD, 1.oE{2 bLDNPE

BPICl {D{6.9E{3I I HEATED CANISTER FlD, 6.3E<X by ONPH
BPIC2 5.5E.{X I I IMPINGER DNPH

METHYL ETHYLIKETON i BPIO .IOI4.1E43I t HEATED CANISTER FlO, 1.9E44 by DNPH
BPIEl ND to 0.010 4.9E.03 I I HEATED CANISTER Flo, No[2.4Eo11by DNIH

I BPIEz ND to 0.01O 5.1E{3 I I HEATEO CANISTER FlD, ND[2.48-O4] by DNPH
BPIFl NO to 0.021 1.1E{2 I I HEATED CANISTER FtO, 2.0E{4 by ONPH

I SP|F2 ND to 0.013 6.6E{3I I HEATED CANISTER FlD, 1.6844 by DNPH
METHYL ETHYLIKETON NDI4.6E.O3I I HEATED CANISTER FlD. ND[2.1E441 by DNPH
METHYL ETHYLIKETONI IBPIHl NDIl.3E{2I I HEATED CANISTER FlD, 1 .1E-O2 by DNPH
METHYL ETHYLIKETON I 8PrH2 ,lDIl.1E{21 | HEATED CANTSTER FlD, 5.0E{r3 by DNPH

BPIIl NOI5.6E{3I I HEATED CANISTER FID
i BP[2 NDtl.1E{2I I HEATED CANISTER FID

METHYL ETHYLIKETON )t4.0E431 I HEATED CANTSTER FlD. 6.4E-03 by DNPH

i

RANGE MEOIANI I

ND to 2.1E{2
o

TABLE 3 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM KRAFT MILL BLEACH PLANTS. CONTO.

lIl(.i I

- 
corilMENTS I

lA:t{.ral
1.4E47 I

-- 

- Tit

frEmi6rT] t-gE.(,2 I FID

MEffiTiSt_T a3E{}2 I

iIETHANOL I

UETHANOL I

,ETHANOL I

,ETHANOL I

trIl F1

If{f:*mGfiTllI '.raplitt

=TONE I

TIETHEETHYL ETONE I

A(.llll I

t(.)Il{

IHYL ETHYL r(.til{
(ETONE

sa(.]ltt
KETONE I

THYL ETHYL It{(.lIll

{(.lIt{
l(t(.)Ili
l(.)Il{ 4.9E{!41
iTONE

ITHYL ETHYL ETONE T

1{i(.lIll

(ETONE
GTONE
,ETONE

THYL ETHYI (ETONE
,ETHYL ETHYL (ETONE

,ETONE
:THYL ETHYL (ETONE

,IETHYL ETHYL (ETONE
METHYLETHYT (ETONE

:TONE
:TONE

DETECTS
4 23 1.gE{X I
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a

e

FID

FID

e

I I I

ANIC RAIIG€ AVG TEST
I T'ADTP ETIO OilEf,TS
I
I

2.TEflETFILBCE (b-rtH-EtEkEta!
ztgMET}IYL rbrriEl*EmEt
2-E.{,lTHtttttoBl TYLXtIOflE I|EATEDCAEIER FID

TYl. KETOIE zrgMET}MlsOI RO
.5E€':THYLISC'BI |rYLr(EfOrE FID
tE6TYL XETC'flE FID
t..tEaarrYL KETC'T'E FID

TYL XETC,}{E IPFT r.aEa. }GATEOCAIIISIER FtoMETlftt rSO
rr!1. KETOilE LTE{. HEATEDCTlltSTERMET}IYL ISC'EI Fto

IMET}fYL ISOBI
E BPTfi( I

lr {0{65€{ XEATEO CA,{ISTER I FroMETHYL ISOBI
}IEATEDCTX|STER FMETHYL ISOEI rTYL KETOilE BPiI'I

LTEq HEATEDCAX]STER:T}fYL ISC'BI rTYL KETOflE Fto
TYL KETC,}{E BFllOI FID
rYL KETCr{E tqr.s{ IGATEOCAflSIER AO. XM.IEO{UDilPHfrEfrilE

FrD. XG:E{abD{Pil
FlD.3.G,€bDNP|{TYL XETET'E EPIE

TYL XETOT'E XEATEDCATTSIER FID. t2E€BDilPt{
I{EATED CAXSTER FDl. Xq:r:E{'oDDilPt{MET}fYL TSOAI rTN- KETOilE BPID

TYL XETC'flE FlO. xq3.aE0albyDilPfl
TYL KETOilE Iolr..E{z HEATED CAI{ISTER FlD, NDf3..lEOal by DNPH
TYL XETOilE BPIFl HEATEO CAXISTER FIO. E2E4'ryDilP}I

FrD. ztE{aHq{H{MET}fYL ISOEI TYL XETOT{E mn
FlO. xq:LlE{.ltrDtlPt{ltETlfYL tscrBr BPIG
F!D. XmrEghDaPr{ltETlrYL rscrar TYL KETOTTE BPt!{t

MET}MlsOBI rrYL KETONE APIH:I HEATEOCTXTSTER FlO. xDlZlEO.l ly Ot{Pl{
TY1. KETO}IE iroo.t€G

BPIE rqt.GE{? HEATEOCA'IISTER Fto
TY1 KETOilE HEATEO CAI'ISTER FID. 2.G{' W DI{PH
il I ll I

I RA}IGE I

3.'E€
I I i I

5.lEA FID. UMETHYL UERC lpren EPET
{ETFMUER( ,IPTAII RO

PTAII HEATEDCA"STER FID
z.EE{' HEATEDCA,.STER FIDHET}MrlERC IFTAI{
l..aE{l RD. UUET}fYL UERC ITPTAI{

EPTJ Fto
METHYL MERC dPTAN BPIIK I HEATED CAIIE;TER

[qr.aE{ HEATED CIT'STER FlOMETHYL TTERC dPTA}I BPTTL
FID

HEATEOCAIIISTER
METHYL IIERC FIO. U

t
I FID

I FID
METHYL MERCAP'I'AN BPIC1 , I

1

I

0.013 1.rE@

METHYL MERC I 1 I

FIDBPIHI I

-

r-
M

IIT'J\ a;.r:r-:.r i:^I

AN

AN

lo

ETHYL
!o
lo
!o

1.11

TABLE 3

';17(

lIrIijrY{r-: ii1.l

:':'al t:rJ[i3rrr-I-Iii:-r

:ti' ;

FID

|lqr.7E€l

l:l:.lll
r. 

I { l;t-a .l !'r.I :tt lrlI.l( l(.lit 1

No. o=_FTEs-TSII EIECIS
3()ll 'tl

[,];I' t'ril

I
lrld

Ern
IETHYL MERGITFIAI{ .ta:;-4, Flo

I HEATED C,ATISI

lllrl

Ill.I
|I : tr:t t{rJd-\ I t L-t I { il

I
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TABLE3 SUMMARY OF IAIR TOYIC. EMISSIONS FROM KRAFT MILL BLF^CH PLANTS CONTO

o

o

EMISSIO I

,Ntc RANGE

-iMOlBF
AVG I

TUADTBP I

TEST

.cnrDE I 19 to 5-/ ttgrtlr? 3.aE{51
r.lEAt CARB{ZI

I}MEilEC -CIRIDE I BPb 7.rE4il VGT
LGHE_T
.ORIDE I 3.7E-4 to 4.lE-3 t.4ES VGT

MIE:
:TTfYLEIITE CI 6Ti6-T 8PU2 ur8
:THYLET{E CII .C'RIDE I MtE

ORIDE ND(O.Oqil I

ftDIl.7E{Bl

-t 

lE
Eft-DE5iiffiil.oRrDE I

.ORIDE I HEATED CANISTER -.toc not induda DC totitr wttt

-ORIDE I IPMCl HEATED CANISTER

LORIDE I 6.7E{xl HEATED CANISTER

METHYLENE C -ORIDE I EPMEl FEATED CANTSTER

LoRtoE I NDI1.9E{I3I TEATEDCANISEiR FID

LoRtDE I {ot2.1E.{xtl HEATED CANISTER Fto

.ORIDE I PMFl FID

r-EffitEitEG .ORIDE I 1.4E€l -HE}-TED CANISfEL FID

-

LORIOE I ffi 1.7E{/'t HEATED CANISTER FID

BPnfK 2.7E{{1 HEATEDCAIIISTER FID
FIDTHYLEI{E (
FIDOR!DE irDtrl.3E-gl HEATED CANISTER

.oRroE I 5.6E{:il HEATEOCANISTER Fto

.ORIDE I EPMN HFJ\TED CANISTER FID

i6Fi6-T EPl,Al HEATED CANISTER
HEATED CANISTER

BPIB HEATEDCANISTER FID

.ORIDE I BPICl FID

.oRroE I BPID HEATED CANISTER

-oRroE I BPIEl O.oGt to O.O11 5.9E{rl HEATED CAN]STER

-ORIDE I EFIEZ 0.006 !o o.ot2 6.7E{r'l H4TEOCANISTER FID

-ORIDE I 8PIFl o.Ol3 to O.0il5 1.3E.021 RD

METHYLENE CI roRrDE I BPIF2 0.q)7 to 0.015 E.oE{sl F_EATED CANISTER

LORlDE HEATED CANISTER

.ORIDE I BPIHl HEATED CANTSTER

BPIH2 HEATED CANISTER

.ORIDE I EPIIl HEATED CANISTER

METT|\4.ENE Ctl
METHYLENE CT

LO,RIDE I

LORIOE I

BPIIZ
ffi

NDTTSEf,I
3.6E{rrl

HEATED CANISTERErr-ffiil
OETECTS I RANGE

3!' lsl NO to 2.5E02 5.8E{El

'HENOL I BPIAl HEATED CANISTER Fro

PHENOL {DE.2E{r2l HEATED CANISTER FID

PHENOL vDIr-5E-O2I HEATED CANISTER Fto
,HENOL I BPICl HEATED CANISTER FID

PHENOL BPIC2 6.1E.{I,l HEATED CANISTER FID

,HENOL I BPICI 1.sEO2l HEATED CANISTER

PHENOL I
{Dts.4E{Xrl HEATED CANISTER

,HENOL
I BPIEl {Dt1.2E{2I HEATED CANISTER FID

PHENOL I 0.008 to 0.055 2.3E42 HEATED CANISTER FID

PHENOL I BPIFI {Dt2.7E{2I HEATEO CANISTER Fto

PHENOL I
tot1.7Ea2t HEATED CANISTER FID

PHENoL I
HEATED CANISTER FID

PHENOL I
{Dt1.6E{rzt HEATEO CANISTER FID

PHENOL BPIHz HEATED CANISTER
E{EEEffiF-

- 

-FtD

-

:
IDI1.5E-Ozl ffiisiF Fro

PHENOL BPIJ FID

NO. OF TESTS OETECTS RANGE MEDTANl
'17 3 NO to 5.5E-02 2.8EO4lo

--EST6--T
Z=ib ir usrrns

--ARBzE2 I

6Fi6-T

lt.J-rIll

-

,ctRrDE I

FID

IIrli*l{lll
PHENOL I

I HEATED CANISTER
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as

/OUfltEORQJ 0'[c I rtt R^IGE AVG I TEST
UADTBP I Enm oolflENTs

I EIO
rG r-soul' t.Eoa I rT

AlPt0lrPltlEXg EPI DbO.G 2rE6 I rrt
PJ xD5001E rtt

I rtt
BPrcZ I rtt
EPLT Ilt

Itl
ALFHAeFIIIE tare I

.16.toa iErd. E & E hrrr rnnts
ALPHAFPIXEIII I llEcll dG ru -Ett DcEslrvtnt

2GA HEATEOCAT'STER FID
5tE€ IIEATEDCAXETER Fto
t[TEOa FID

ru{nr+rxEilg FID
r-Eoa FTD

PEI I IIEATEDCAXETER FID
Alrl{ .HXEtlg t-m ao
AIPINA.PIIIEf,8 LG&, HEATEDCAIISTER FID

r.Eor IHEA-rEDCA'IETER FID
BPIFT FID

ALPt{ flNEl{6 Fto
AIPI{A.PIIIEXE BPE lHEAIEDCAEIER FID
ALPI{ATPITEllE EPTT I.TE€ I IIEATED CTXETER RD

v&2 t@bo.Gt l-E@ FID

NO. C'FTEST ! OETECTS iA}IG€
EI 13t iobt-*Ot r.cEoa

I

I SEFVqST
o.OtD2.G,-. C.CEG t VEET

8ETA.PII{ENE I IIE
,T rPlNEl'E I 8PJ xobqE 3.*€ I Ilt

I ITE
BETATPIIIEXE BPrcI ,m.@r{ TIE

BPTI I IIE
I rrt

BETAFPINEXE I Irt
I HEATEO CA}IISTER tb.. not iEtft OC til.rvtnt

r.G@ FID

BETA.PINENE 5.7E{r H€ATEO CAIIISiTER Fto
22Z{. Fto

BETA.PINENE I IHEATEDCr!|ISTER FlD

PEl FID
EETA-MNENE I BHqI t.EE{B HEATEDCA,IFTER Fto

w ..7E{,, I HEATEO CAXTSTER Fro
I HEATED CAIII,STE

I

I

BETA"PIT{ENE I 8PilI r0lr.rE{l I{EATED CAIIISTER FID

BETA.PINENE , l 8Ptl2 I HEATEO CArflsTER
I

I RA}IGE uEou,f
) lo 6.tE{l ZEEG I

lo
PROPIOI{ALDI

e

I

a

IlEtEl suMlrARY oF'ArR TOXIC ErISISIONS FROil, XnAFT rtrLt BLEACH PUIITS CC]NTD-

I .LE@l

lJl.,r' '. rl

I

[FHA.rrhrtENg

r"'Eil:r

:lA7:EJIIllJll

l:lilal

.O. OF TESTS l---EEers-T

il.ll
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o

o

EMtSSlC) ,ls
UOLATILE ORq/ I MILL RANGE AVG I TEST

IUADTBP METHOO cc :NTS

YDE I lIE€ MIilGER ot{Ft
Y'DE I EHlII lrlPlrIGER
YDE I llDto0.(m2E r.6E{at IMPIXGER

OETECTS I RANGE MED!ATi
ND to 5.7E-G, 52E{,/l

STYRENE I NOh.6E-{XI vosT
BPMA1 NDIit.lE{Xl

NDf8.9E.O5l
HEATED CAi{ISTER
TAEE:C7NIStrF-

not & E tovrsr
)C torwr

SWRENE E I'M(, 4.9E.&l
5.98{4 I

HEATED CANISTER FID

,TYRENE I BPMEl 3.5E04 F

IPME 1.2E-()3 HEATED CANISTER F

STYRENE I 3.4E.041 HEATED CANISTER FID

STYRENE BP['Fl 7.5E{5t HEATED CAi{ISTER
,TYREI{E I 3.3E{Xl
TYRENE I 2.2E4 HEATEDCANISTER FID
TYRENE I FID

STYRENE I BPML 12E441 HEATED CANISTER FI ,

TYRENE I HEATED CANISTER Fll

STYRENE BPMr/i2 2.7E{4t HEATED CANISTER
STYRETTE BPMN 3.6E4il

DETECTS I RANGE MEDIAN
151 1'l NDto 1:E{, 22E{4t

TERPENES I BPT/lF1 6.OE{lt HEATED CANISTER F )

TERPENES BPMF2 4.4E{.2l|
TERPENES I IPMJ 3.4E-{R HEATED CANISTER FID

TERPENES I E.6E.(xI HEATED CANISTER FID
TERPENES I BPMI. 2.8E{31 HEATED CANISTER FlD
ffirT BPMMl 4.5E€4 t HEATEO CANISTER
TERPENES I 2.5E@ HEATED CANISTER FID
TERPENES I 2.EE{X' HEATED CANISTER
TERPENES BPliAl O.O44 to 0.235 1-5E-O1 HEATED CANISTER FID

Iq4.7E{r2I HEATED CAN]STER Fto
TERPENES I BPIB HEATED CANISTER )

TERPENES I BPII HEATEDCANISTER F I

TERPENES 8PIEl O.t22toO.Uz 3.0E{r2 HEATED CANISTER FID
TERPENES I 0.017 to 0.G15 2.28{.21 HEATED CANISTER Fro

8PIFl 0.02E to 0.055 3.2E-O2 t HEATED CANISTER
TERPENES I 0.021 to 0.039 2.4e421 HEATED CANISTER F
TERPENES I BPtHl HEATED CANISTER
TERPENES BPIH2 {Dt2.0E-021 HEATED CANISTER FI
TERPENES BPIJ NDr7.6E{31 HEATED CANISTER FID

NO. OF TESTS I DETECTS I RANGE MEDIAN
19 13 ND to 2.4E{1 2.EE{3 I

)L I BPIIl HEATED CANISTER I

ALPHA. TERPI :OL ND12.4E-O2I HEATED CANISTER Fro

NO. OF TESTS I DETECTS I RANGE MEOIAN
0 NO NO

TETRACHLOR( )ETHYLENE PMAl NDtg.6E-O4I HEATED CANISTER does vents
IBPMA2 NDI4.3E.O4I HEATEO CANISTER does not rnclude rc torrer vent

TETRACHLOR( )ETHYLENE 3.38{4 HEATED CANISTER Fro
TETRACHLOR( )ETHYLENE IBPMC: HEATEO CANISTER FI )

t

TABLE 3 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM KRAFT MILL BLEACH PLANTS CONTD.

trI tl:t

7l 6t

HEATED CAN]STER FID

TYR.ENE I

-{D
tllrl

HEATEDCANISTER

Fto
Fto

--- 

Ftt

FID

FID
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EIII'S'I Is
o{tc I IA}GE A\,G TEST

tsADTP I ETITD OCI]EiTTS

TIfrLETE FID
IETRACHTI rtn ExE I FID
TETRAC}IL THY.I.EIIE I Fro
TETRAICHLORO :T}[NEXE EPTI FID

a7E{a IT|EATEDCAnSTER FID
TETRACHLORO :T}M.EflE I oPI., RD
TETRACHLOI 2,E{. FID
TETRACHLORO :THYI.EXE IHEATEDCAIIISTER FID
TETRACHLORO :T}IYLENE I I HEATED CAllttiTER FIO
TETRACItLORg I }TEATED CATISTER FI
TETRACHLOR( rTlffLEt{E r

I }IEATEO CAilISTE
I

NO. OF TESTSI I I

151 6 I

TCLUE}IE 1 tcab rSE I WET
TOLUE}IE I I rtE
TOLUEXE I PJ I rtt
TCI.UETE I I,t
TOLUEI{E I stEG I IIE
TOLUEIE I I rrt
TOLUEIE I I Irt
TOTUEIIE Iit
TOLUENE I IIGATEDCAEIER (ErillgrbEEa Ehf,it
TC'LUEHE rbrtHf Eh,Yri
TOLUEXE I PrcI D.EG FID
TC,LUEXE 6.aE{a I I{EATEDCA'IISTER Fto
TOLUENE I t.7E{a FlT
TOLUE}IE I I I{EATEO CAI'TSTER Fro
TOLUENE I t.tE{a I IIEATEDCAIIISTER RD
TOLUENE I 9.5E+t
TOLUETTE I 1.6EOa FID
TOLUENE EPI.' 2-.E{. I HEATED CATIISTER Fro
TOLUENE I I }IEATED CAIIISTER FID
TOLUENE I RO
TOLUETIE t 2.G,G FID
TOLUENE zE{a IHEATEDCATTSIER Fro
TOLUENE EPT{ I I{EATEDCAIT5_TER FID
TOLUEilE I BPL t I HEATEDC^XTSIER Fto
TOLUE}IE w,rt| I |{EATEDCAtffSTER Fto
TOLUENE I EPIA I HEATEDCA,{ISTER FID
TOLUE}IE BPICT I HEATEO CA}IISTER Fto
TOLUETE I HEATED CAIITSTER FIO
TOLUENE I Nqr2E{
TOLUENE T3EQ
TOLUENE I BPIFT I HEATED CA}TIIiTER Ftt
TOLUET.'E I FtD
TOLUEI{E I I HEATED CAIIISTER Fto

ENE I

TOLUENE I {Dlr.5€{r I HEATEO CAIIISTEI
TOLUENE I I HEATED CAXISTER FlD

I

OETECTS I

3El r2 ]{Db6..E{I r.6EG I

1 I trol
I

I

I

t

Ivtnts

I
!-._'r.l:i.llll lr-

Il-^anYZr--iEl
: ' rll:,\ ll; f-ll lrld-! :1.-t I r,l

l.t. a t-

T]BPS.

ETHYLENE I =t_2, ;..

t'f lt,-,

:--l

TTEE

t r.=.-lt

:li'rf
a'.2.' ,

l: !i''ll

IDr2.7E{Ill

)

BHT2

r-2.TLTRtCHLOR ti-'. -.t
l.'-,q

I.2.4.IRICHLOR )EENZENE
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o

o

EMISSIC {s I

OIATILE ORC! Nlc r,ILL RANGE AVG I TEST
Ib,ADTBP METHOT) COI,IMENTS

t2-+TRTCHU EIIE I s.OE€t FID
12.+TR!CI|LCX )BE}€EilE FID

{zE}tE I 7.0E{il RD
1.2.+TRICHLC IENE I 2.ZE{Z HEATED CA}IISTER FTD

1.2.+TRrCHtOr T{EATEO CANISTER F!D
12.4-TRTCHLOR {Df7-6E4il HEATED CANISTER FID

1.2..|-TRICHLOE )BENZENE BPML FID
1.2.+TRIGI|LOB )BE}IZENE BPMMl FID

)BENZENE BPMMz HEATEO CANISTER FID

1,2,4-TRtCHLC )BET.IZENE I IDIl.2E.& HEATED CANISTER FIDjffiieF6 )BENZENE I {Dt1.4E{zt HEATED CANISTER FID

1.2.6TR|CHLORr )BENZENE BPII2 HEATED CANISTER FID

DETECTS I RANGE MEDIAN'
17 6 ND to 2.2E{2 5.OE{5t

THA'{E I eO.E€8.7 uorm3 2.OE{X CARB422
THANE I CARE 422

1.r.1-TRICHLOR, )ETHANE I BFG 1.rE{4t vosT
1.1.1-TRtCHLOR, )ETI{ANE EPLl MlE

MlE
r.1,r-TRICHLOr )ETHANE I BPIS MlE
1.1.1.TRIGHLOR. ,ETHANE BPM Noto.mo I M16

HEATEO CANTSTER FID
THANE I HEATED CAN]{ITER FID
:THANE I BPMEl FID

1.1.1-TRICHLO )ETHAI{E iro[8.E8{41 HEATED CANISTER F1D

1.1 .1-TR|CHLO )ETHANE 5.oE.(x HEATEDCANISTER Fro
1.1.1-TRICHLO )ETHANE BPMFl NOt4.9E{41 HEATEO CANISTER Fto
1.1.1-TRICHLOR )ETHANE I BPMF 5.48.(x HEATED CANISTER Fro
1.1.1-TRICHLOR )ETHANE I NDI1.2E.(XI HEATED CANISTER FID

)ETHANE I HEATED CANISTER FID
1 .1.1-TRICHL :THANE I HEATED CANISTER FID

)ETHANE BPMMl FID
1.1.1-TRtCHLc, FID
1.1.1-TR|CHLO IETHANE I HEATED CANISTER FID
1.1.1-TRtCHLO )ET}IANE BPIAl HEATED CANISTER FID
1.1.1-TRtCHLOR )ETHANE I HEATED CANISTER FID

)ETHANE I BPIB FlD
:THANE I Fto

1,1.1-TRTCHLOR )ETHANE BPID N017.6E-O3l HEATED CANISTER Fro
1.1.1-TRICHLOR )ETHANE I {Dtl.7E.O2l HEATED CANISTER Flo
1.1.1-TRTCHLO )ETHANE I BPlE2 FID
1.1.1-TR|CHLOR )ETHANE I HEATED CANISTER FlD

)ETHANE I BPIF2 {ot2.4E{21 HEATEO CANISTER FID
1,1.1-TRTCHLOR, )ETHANE BPIG NDt8.4E{31 HEATED CANISTER FID
1_1.1-TR|CHLOR ETHANE BPIHl NDtz.5E{2I HEATED CANISTER FID
1.1.1-TRtCHLOt )ETHANE BPIH2 NDI1.9E{2I HEATEO CANISTER Fto
1,1,1-TR|CHLOl )ETTIANE I BP['l HEATEO CANISTER Fro
1,1,1-TR|CHLOR )ETHANE BPII2 NDt4.2E-021 HEATEO CANISTER Fro
1,1,1-TR|CHLO )ETHANE I HEATEO CANISTER Fro

I

NO. OF TESTS DETECTS I RANGE MEOIANl
35 4 NO to 5.4E44 1.3E{5 |

1.1.2-TRtCHLOR :THANE I BPG VOST
1.1.2-TRTCHLOR )ETHANE BPMTAl NOr7.9E-04t HEATED CANISTER does not include DC & E toret wnts

BPM42 2.3E-tN HEATED CANISTER does not rncludo OC to,Yer \rcnt
1,1.2-TRtCHLOR
1,1,2.TRrCHLOt IOETHANE I BPMC: HEATED CANISTER FID
1,1.2-TRtCHLOT BPMEl HEATED CANISTER Fro
1,1,z-TRtCHLORT )ETHANE I

o

t-rFfitil?:liFri=ilt

=THANE I

,ETTIANE I a,'i I i, !rD[l.sE-{X'l HEATED CANISTER

I I{ANE I

)E] HANE I

)ETHANE i
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EIlIirElC
r{Ic I i xiE AI,G I TEST,or.ATrLEo

D'ADTEP I ETITD CC5ENTS

IIIAE I FlD
THAIG I FDr.t2-TR|CHU
TIIAIE I RD1.1z-TRtGltU

,€THAflE I FID
T}IAflE I EFs IIGATEDCAMSIET RD1.1.2-TRICHLT

)ETH^ilE I I I{EATEDCAXISTER FIDl.T2.TRICHLC'B
THAilE I HEATED CA'IISTER FID1.12-TRICHL

IEIT.sEG FID.12-TRTCHLOn )ETI{ANE I
,ET}IANE I BPT'' I HEATEDCATI TER Fto1.1,2-TRICHLOR
iTlrAlrE I EPTAI :G,{ I{EATED CA'ITSTER RD1.1.2-TRtCHLT

)ETHANE I BPU I I HEATED CAIIISTE1.1.2-TRTCHLoR
I BPTB I I HEATEO CA}{ISTER FID

)ET}IANE IEFrcl HEATEO CAiIISTER RD1.1,2-TRICHLC
lqr.EE{ FID

toETlrAr{E I lqr.7E{ FID1.1.2-TRtCHLO
1.t2-TRTCHIITR )€THATE EPIE FID
t.r2-TRlCHLr TI|AllE I EFIFI Fto
t-t2-TRICH]J :T}IA'IE I EPttz RD

T}IATE I BPE I |{EATED CAI|lSlER FID
FIDr.1.2-TRTCHLOfr )€THA}IE I

1.1.2-TRtCltLOf, )ETHAI{E I BHH2 F!D
EPIII I HEATEOCAISTER FID1.1.2-TRrCHl-

:T}TA'{E I EPItr I }IEATED CAI'ETER Fro1.12-TR!CHL
[q-l..lEG FID1.12-TRTCHLO )ETHAXE I

RAIIGE). OF TESTSI OETECTS I

2t xDb5.5EOa t2E{t311

I

I \rtls?TRIC}ILC'ROEI} YI.E,IIE
rrE{.EPCIr a.TbDqrtnt tGT

@525t uCitS L,E{I CARBr@lYI,EXE I

3.6lD5.trdttl3 .4.5EG I VGT
G.trarEm r.G{l CARB'ZTII Krl;ltLr.,l{(rE,I Y1EXE
32E€b t.{E{ .5EGTRICHLC'ROET} NETTE ; EPIG I VGT

I IttNEflE I

Y1EXE I I TIE
YIE}IE I IiE
Y1ENE I PTAl 5.rE{a I I{EATED CAX3STER .b..rtidrbE& EHf,iB

brtid-Eh.rulntYI.ENE
SIE4'I XtgnL(Jt((JE, t YLEIIE Fto

TRICHLOROETH YLE}'E BPUC2 I HEATED CA'{ISTER Fro
TRICHLOROET} YLEXE raolr2E{E I HEATEOCANBTER FID

I }IEATED CAI{EITER FloTRICHLOROET rLENE
I 5.OE4.tl IYLEXE I

TRICHLOROET I HEATEO CA}IEiTER FIDYLE}IE I

7.OEOaI XIL;HL(Jt(lrE I YLENE
FtoI XIL;ITL('K(JE I YLEN€ I

12E4.IIYLENE BPLl( | I HEATEOCANETER FID
]HLOROET} I XEATEO CA'{ISTER FTDYLENE

BPtlr'
YLENE

I

I I HEATEO CAIT]STER FtoTRICHLOROET} YLEXE
RICHLOROET} EPTAYLENE I

TRICHLOROETII I HEATED CA'{3STER FIDYLEXE
I HEATEO CAT{]STER FIDYLEXE

I HEATEO CAilLSTER Fto

:HLOROET I

:HLOROET}
z 4Eq2 HEATED CANISTE

-t
J,Y-ar!
IiIr-{'-lr:rr{1!

II'r\t i,Y4--.ii j.f
ITJ-\i j.Yryri I j,I
JI-r.liirErliiij.I

-.-:-t - i-

e

e

e
ITR

ir:r;l1-{l
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TABLE 3 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM KRAFT MILL BLEACH PLANTS- CONTD.o

o

EMISSIO {S
/ounlEoRq/ ,NlC I MII.T RANGE AVG I TEST

Ib,ATITBP METHOD COMMENTS

YlElrE I BPIH2 FID
TRICHLC'RC'EI} YLEI'E I EPU HEATEDCA'IISTER FID

. OFTESTSI OETECTS I RANGE
E7l 13t llo to z.EE{, 3.7E{r5l

0.mGi!o O.(Xlro 6.4E{} IUPINGER
IMPINGER DNPH

VALERALDEH' IMPINGER DNPH
VALERALDEH' BPIFl 0.dX!9 to 0.@12 1.1E{r IMPINGER DNPH

VALERALDEHYT rE BPIF2 0.fi)032 to O.(XXE: 3.3E.sl IMPINGER DNPH
{ot2.1E{Xl IMPINGER ONPH

NO. OF TESTS DETECTS RANGE
5 ND to 1.2E 03 2.EE{Xl

M.P.XY1.ENE I EPG 1.9E€b3.lE-'[ t.0E{4t vosT
BPI ,t18
8PJ MlE

m.oXYLENE I 'lD l0.00.l4ll Ml6
m.o-XYLENE I ilD IO.OU/ZU| M16
;ffiH-T BPLI Ml6
mpFfLENE I EPUl MtE
M.D.XYLENE I BPU' Ml6
m.D.XYLEilE I 4.8E{X HEATEDCANISTER FID
m.o-XYLENE I 65E{Xt HEATEOCANISTER FID
m.o-XYLENE I 3.rE{Xt HEATED CANISTER FID
m.E XYLENE I 7.7E€5 IIEATED SANISTER Fto
m.o.XYLENE I 4.9E{Xl HEATED GANISTER FID
m.r)(YLENE I BPru 2.7E$t HEATED CANISTER FID
m.o.)(YLENE I

gPt t FID
m,d(YLENE I BPtIL FID

m.o-F/LENE I PMMl NO{1.6E{X'I HEATED CANISTER Flo
m.o.XYLENE I HEATED CANISTER FID
m-o-XYLENE I BPMN FID
M.D.XYLENE I BP!A1 'tDtr.6E{2I HEATED CAN]STER FID
M.TXYLENE I 'lDt3.7EO2l HEATED CANISTER FID
m.o.XYLENE I FID
m.o-XYLENE I FID
m.oXYLENE I BPID FIO
m.o-XYLENE I BPIEl HEATED CAN]STER FID
m.pXYLENE I BPIE2 {o(1.58{nl HEATED CANISTER Fro
m,p-XYLENE I BPIFl IoGr.1E{r2l HEATED CANISTER FID
m.o-XYLENE I lD(l.9E{nl HEATED CANISTER FID

BPIG HEATED CANISTER FID
m-eXYLENE I BPIHl HEATED CA'.IISTER FID
m,p-XYLENE I BPIH2 HEATEO CANISTER Fto
M,P.XYLENE I BPIIl NotE.3E4I HEATED CANISTER FID
m.>XYLENE I BPI12 N0t1.7E{2' HEATEO CANISTER FID
M.D.XYLENE I ND15.9E{'3 I HEATED CANISTER FID

DETECTS RANGE MEOIAN'
34 7 ND to 6.5EO4 7.5E{6

I

}XYLENE BPG 6.5E-7 to 1.6E-4 5.3E.t 5 VOST
o.XYLENE I BPI Ml8
}XYLENE BPJ ND [0.ms6 Ml8
o-XYLENE I M18I

eXYLENE BPI(2 M18
oXYLENE I BPL1 NDt0.00321 MlE
o-XYLENE I BPL2 NDto.m4l M1E

o

3l

ffiT

m.D.XYLENE I

ND 10.007{
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TABTE 3 SUMI'iARY OF 'AIR TOXE EITSSIONS FROI X'IAFT rllll ELETCH PIIII''IS. OCnlTD e

a

wnt

EE5I9 ts
E NLEORCI Nrc treE AVIG TEST

UADTEF ETIO octttEltTs

-xtIrlE I 5!
DX\II.Ef,E I anEgt m

r:Eoat FID

o-xYLEllE I
t-gt IGATEDCATI3IER FID

cxYlE}{E I
r.tEoal I{EATEDCAETER FID

eXYLEI{E I
L7E{.I Fro

FID
lPrx 23EGI

oXYLEilE I
IIEATEDCAXETER FID

;xftEr{E I
FlD

GXYI-ENE I il FI-E
eXYLENE FI

efiLEilE i BPIAI HEATED CA}IsSTER Ftt
o-XYLEI{E I lPtfil
of,YtENE i

FID

o.FftEt{E I
racfr.G{ll FID

;FT.EilE I EPID HEATEDCAilt8TER FID

rIYLEl{E I
FID

DXYI.EI|E I HEATEDCAIUSTB FID

DXY1'ENE I
lE rE€t FID

Dr(Y1r,NE I EPIFZ rqt.t€t HEATEDCA'IISTER FID

ffiTEXE BPIG FID

;XNEXE PIHT FID

oXY.LE}{E RD
oXYLEI{E BPIII HEATEDCAT]STER FID

oXYLEllE tqr.TEqt FID

cXYtEllE EPU FID
I

. C'FTESTS I O€TEgrS I RATCE
3a xDb2.TEO. t.GGI

&6rdircttrct EffiYtots
XYT.ENES IEPU'\:I HEATEDCA"EITER doc noa hdd. t C tdirwtt

iPlrcl r.sE{at
XYTENES BPTTI 12E{l HEATED CA'{STER Fro

r. OFTESTS I D€TECTS I RAT'GE EUA,f1
a I xob rsEO. E.7EGI

DC'ADTP bC,ADTE
TOTAL HYDRO ARBOTIS EFA 0.15r bo:rt r.!E{1 I IET'{C'OZIA llClJSl Tdr. &I. Xo.8a6
TOTAL H\'DRO BPE oz5bo20 2.GE€I I IET}ICDZiA 1{CA9 f.cfi. 8uI. Xo.6tl5
TOTAL }IYDRCE ARrcNS I BFCI o.Gzlb 0.c19 L7E&, I ETlrpzs^ llClsl ?cctr. eI. Xo.6a6

llc^sr l.crr. B.{. No.8aGo.@t bo.r r.3E@t rETlt@zi
TOTAT }TYDRq) RBOilS o.oril b o.r20

D UETHOO25A
TOTAL }fYDRC ]ARBONS i

TOTAL }M)RC xRBolts BPE rlETI{(x)25A XCASI T.dr. Bnll. No.646
to No.

to
TOTAI. HYDf TRBONS I I

TOTAL }fYDf rR80ils 8PH. 2.tEA.
TOTA}rYE )ARBC'NS I E.OE{'

!diElrd. buffYrfrts
TOTAL }IYDT
ta:iAffii

ARBONS r

AF6IS T

TOTAT }TYOf XRBONS lEPrc:I a.cE.{I I

TOTAL }fYt)RC
TOTAT }TYDRC

25A

e

: lrll { rld^rilsrl ii{
:lr-lI{rl"-lIILlIIIl

TIEATED GA'IISIER FID

.1,,.II<r1!

fJr]rl1

[; I

nr{II+l
!-trrlFlirilrlTF[i-{il Fto

'-\:l:1.-'I Sl

r(oIr^llil7.ii(. -r;{:frll!l e6rdt llCASl T.dr- Bdl- l{o- 6{6

flIItf-I.I(i-jl 23EOr T

ITAL FIYDRO
)TAL IIYDRO

[.Ir..tIl=J.I.^.:;!
IREOi{S I

22E&., .:lr-tilolt- i{

Fa.i<._r.l

'.1:l:l.llt-l
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TABLE 3 SUMMARY OF IAIR TOXICI EMISSIONS FROM KRAFT MILL BLEACH PI-ANTS. CONTO

NOTES
(s) U - wddottified end unconfimed by GC;/MS

iUi for Ulco.fr pbrd3 wtth codo6 BPMX (X - a 6 O Urc h6t d canislcr gnses trre conc.nttEtod bcfore an lytls on tho FID:

ici forUfoarih*swtt coOcBPlx6f(.a6;)th.h.at dcanilt rgaGvutr.ndconc.nffi.dbcforoanalyiaontt FID:

iO Ou ln R*oncc Zlo vrrre ginn h rnic of bIODTP; I ODTP b swncd c+nl to 1 ADTBP h tis t blc;

tlEDlAN - ornpericel mor!ftrn; METXAN'-'NORPLOT nrcdnn; MEDIAN- "SDh' mdiryt

il ti EMISSIO l

retn-Tll,EoRqANrc ll Mtrr RANGE AVG I TEST
XilFOUND II il ooDE bC,,AOTBP METHOD COIIMENTS

il il l:E{r I uETt{oo25A
2.sE@t UETHCD25A
3.7EAt UETHOD25A

TOTAI HYDROtrARBO0{S I lBptcl 1.5E Ol METHC'D254
ffi 6.5E{:il METHOD 25A

1.1E{t I METHOD2SA
TC'TAL HYDROEARBOilS I IBPleI t.9E{1 I METHOD 25A

FnTHYDROFIARBONS ll BPltl 0.041 to 0.053 1-7E-olt METHOD 25A

TOTALHYDROPNRBONS I I BPII2 4.EE{1 f METHOD2SA
il il

NO. OFTESTSI I DETECTS I I RANGE MEDIANI
32tI 32tI 0.001 to 0.4EO 5.4E.02

il ll EMtSSti ll
vol-ATrtE oRq4Nrc I I MILL RANGE NG TI TEST
:cfiFouilD ll il ooDE IUADTBP MDTBP-TT METHOD corrMEltTS

il il fI
rRBOD{ Itr'NOXIDE I IBPIAT t.59b 1.73 L7E.O0l I CEMS

:ARBON IIONOXIOE I IBFIAz 0.E9to 1.24 -.rE+mTT
CEMS

ffiE+mTf cElls
:ARBON MONOXIDE I tEP!C:2

.l.oE+ml 
I CEMS

CARBON IiONQXIDE I IEPICX' a.4E#mTl CEMS
CARBON i,PNOXIDE I IBPleI 1..1E+ml I CEMS
FREfIIIo-N_OXTDE TTBPE o.OEg to 0.6-11 4.3E{11 I CEMS
MFENTi6NIDXTDE- TTEFIEi 6.9E{r I I CEMS

ffi 7.0E{11 I CEMS
AREON MONOXIDE I IBPIF1 3.1E{31 I CEMS

mRBOr{ MCrNoxroE I lBPIF2 3.1E{31I CEIIIS
IARBON TIONOXIDE I I BPill 0-g) to O.47 3.6E{11 I CEMS

mffi-miDxrDE- TTEFIE 9.6E{11 I CEMS
CARBON MONOXIOE | | BP|J O.55 to 0.63 6.OE{1lI CEMS

il il II
NO.OFTESTSI I DETECTS I I RANGE MEOI,ANI I

141 I 141I O.OE9to 1.073 8.3E{r l I

o

:l.l lL-l I
,IJil:l.l lL-l I

1:l:I.l I L'l I

{RB5N- I l:l2f*l

,i:l:I.ll I li.lI t,r^il.ll



.I'ABLE 3A ESTIMATING BLEACH PLANT CHLOROFORM FORMATION
FOR <O.I PERCENT SEOUENCES

+Clrlorirre Factor = Chlorine, Percent =
lb x 100

lb OD Brownstock

**Frorrr NCASI studies of the total chloroform formed in the bleach plant, an average of 52% (range 6 to 90o/o) was found to be

releasecl through the bleach plant vents, with the remaining 48% (range 6 to 94o/o) discharged with the bleach plant effluent to the

rvaste treatment facility.

a

c
?

Chkrrine. Percent
Kappa No.

PUI,P SPECIES, CIILORINA'TION STAGE CONDITIONSI
TOTAL CHLOROFORM RELEASED,++

lb/oD'r' BRowNsTocK

I lardwood, s7\Yo Substitution 1.83 x Chlorine Factor - 0.06 eq.l

Softrvood, Chlorine F'actor >0.15, Zero Chlorine Dioxide
Suhstitution, or Sinrultaneous Addition of Chlorine and Chlorine
t)ioxide, or <40 Pcrccrtt of 'Iotal Available Chlorine Applied as

Chlorine Dioxide is Added Before Chlorine. Total Substitution
Mny or May Not be I'ligher than 40 Perccnt.

4.06 x Chlorine Factor - 0.50 eq. 2

Solhvood, Chlorine l;actor <0.15, Zero Chlorine Dioxide
Substitution, or Simultaneous Addition of Chlorine and Chlorinc
I)ioxide, or <40 Percent of Total Available Chlorine Applied as

Chlorine Dioxide is Atlded Before Chlorine. Total Substitution
Bctrvecn Zero ond 90 Percent.

0.74 x Chlorine Factor eq. 3

Softrvood, )40 Percent of 'fotal Available Chlorine Applied as

Chlorine Dioxide is Added Before Chlorine. Total Substitution
>40 Percent and S70 lrercent.

2.91 x Chlorine Factor - 0.09 eq. 4

100 l'ercent ClO2 Substitution, All Conditions 0.01

a o a
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TABI.,E 38 BLEACH PLANT CHLOROFORM FORMATION ESTIMATES FOR SEOUENCES WITH HYPOCHLORITE

*percent hypochlorite use includes the hypochlorite generated by scrubbing Cl, from 
-C..l-O,

generator grr", and used in the E stage. It is expressed as (lb available chlorine used/lb -
6p b.o*nrtock pulp) x 100. If sodium hypochlorite usage rates are known, then the following

conversion applies:

lb availab Cl" used 35.5 . lb NaOCI used

74.5 lb OD brownstock PulPlb OD brownstock pulP

I
o\
I

BLEACHING SEQUENCE
HYPOCHLORITE USE*

CHLOROFORM, Ib/ODT BROWNSTOCK

Air Emissions
from Vents

Discharge to Waste
Treatment Facility Total

Range Average Range Average Range Average

0.1 to <0.5 percent 0.07 to 0.73 0.26 0.08 to 0.76 0.24 0.3 to 1.0 0.5

0.5 to 2 percent 0.12 to l.l0 0.52 0.14 to l.14 0.48 0.5 to 1.5 1.0

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



MILL
AODE

TEST
DAIE

WOOD
IYfE

ADTUBP/ WASHER
DAY ITPE VENTS TESTED REF.

ODA2
ODB

MA1

Notes
" thls source wag tested twlce; emlgglonr glven ere averagos;

Rsfersncas
7. Testing of Non-combustlon Sourcea ln a Pulp & Papcr Faclllty, EPA Contrad No. 08D90055, Augurt 1902.

8. Tests conducted by NCASI ln 1991.
9. lndivldual Mill Test Results lor'Alr Toxlcs' - NCASI Mlll Fllc InformaUon

12, Volalle Organlc Emlsslons lrom Pulp and Paper Mltl Sourcce - Part l- Oxygcn llallgnlflcatlon Syatemg, NCAS|Technlcel
Bulletln No. 675, August 1994.

A
t\)
I

IATE TANIG I
ATE TANKS 7,8& Efi)

I
ESSATE TANIG 12

12
i. FILTR. TAI{IG 12

12. FILTR. TANKS

1994

TFT-_
IT. FILTR. TAI.IKS 12

12

G. PRESS \/ENT IODMN
oDll

O a a

IAETE-4

725 VACUUM BLOW TANK
ELOW TANKVACUUM

1991
i00iilee2i;

HW--3W--
PO MTRATE TANKSt:i(rlYrvlL\UI1991 SW

:lltolvr'l[\Illt -ffiKtf-=LOWTAl.ll
BLOW & FEED

I ELOW

-T086-ODMA2
ODMEi
ODME2

ErcWTANK VlJit:FIlODMK
+TBLOW TAl,lK.IFI*I SW

BLOW SURGEII:I:F]

a
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TABLE 4 SUilN'ARY OF 'AtR TOXci EMISSIONS FRO{i' OTYGEN OELIGNIFICATION SYSTEM VENTS. CONTD.o

o

EMt{istoNs
Ntc I[LL RANGE AVG TEST

Ib,ADTUBP T,ETFrc)D ffii/ENTs

otrA1 1.5E{1 I T,HiIGER NCASITtCTIIOD
t#&.t IPNEER }.ICASIiGT}K'D

rEDEl 3.G@ F]E'ER msrcrs
I.ZE{It ITtrtEER NCA$TIET}{,D
4rE{tl FD VYITH CC'T{CENTRATgR
8.oE{:il HEATEDCANISTER FTDv\,lTHOO0ICENTR&

oDl! 5.sE{iil FtD. l3E4l!vONPH

NO. OFTESTSI RANGE IIEE'IAN
7 8"0E{3to r.6E-Ol 1.'[E{21

0.027 to 0.0:t5 32E42t I,PlNGER NGASI]I/ET}ICID

ACETONE I O.ftr/ilto0.d23 1ElrZl N/plNGER I{CASIII'ETHOD
ACETONE I ODB 0.065 to 0.069 6.7E{2 IMPINGER NCASI II/ETHOO

ACETONE oEIr/lA1 228-01 I HEATED CAI.IISTER FID WrTH CONCENTRAIoR

:ETONE I oDitAz 2.4E{,2 HEATEO CAAIISTER FiD_WTTH CONCENTRATOR

ACETONE I 3.5E.OZ I HEATED CANISTER FID W]TH CONCENTRATOR

ACETOiIE I oDItlcz 2.1E-U2 HEATED CAIiIISTER aowtTH coilcE?.tTRATOR

ACETONE I I.EE-OZ I FtD WITH CONCENTRAf,OR
7-?E42t

c,ut 0.6ab0.118 9.tEe FiD.EIE{,| b/DI.IPH

. OF TEST5I RAI{SE

-I

10t 2,,E42t

FIil. NDn..E{6lbyqtlPH

rcROLEF{ I NOtr2EO5l I TTHT.IGER !.ICASIIETHC'D

crut( z.EECt HEATEDCANISTER ffi
-Eht I t2E-O{l

ED. NDT63E{abvDiFtt

,OFTESTSI DETECTS I RANGiE T,ETIAN'1
I 2 NDb 12E{r z.oE.o5l

oDll ..6E€b9.8€ 6.6E{5t I,FIl{GiER -or{pH

:T{ZENE I oquAl 6.5E45t HEATED CAT{ISTER FD WlTlI COT.ICENTRATC'R

I 1.lE{,4l FFWITHCO,IICEIITR TqB
a.oE{xt HEATED CAI.IISTER

HEATED CAI.IIT'TER FtrrwtTH COI{CENTRAIeE
HEATED CA}.I]STER FDvwTH@'{CENTRATC'R

looir{ 2.4E+tl HEATED CA}.IISTER
NDr2.lE-o:il I FID

I.OFTEiTI I DETECTS RAIVGE IEDNN
I ND lo 1.1E0{ z.4E{E

..:
NU1.6E{I I

CARBONTET ACHLORIDE loDi/lcl HEATED CA}.IISTER FIDWrI?I COiICENTRATOR
CAREON TETF
ffiN-EE

lODIrrC2
I ODMK

9.1E.{} HEATED CAT.JISTER-HAtrD-miSrER- FID W]TH CO}.ICEN'TRATOR, Uffi..:.;.:
NU1.'!E{XI I HEATED CANTSTER ffi

CAREONTEI .C'RIDE oDll O.OOO to 0.006 6.5E{Xt I HEATED CAT.IISTER FID

RANGE MEDIAN'1
7 ND to 9.1E{X 3.9E{X I

CHLOROBEI€ NE ODltlAl I HEATED CAAI]STER FDWITH CONCEIfTR4IoE
:NE NOtz.EE-O4l I HEATEDCANISTER FIDTIITH COI.ICENTRATO!

;HLOROEEI{Z NE loDircl I HEATEDCANISTER
:NE 5.1E{}5 I HEATEDCANISTER -TIEErrHCONCENTRATOR

NE ODMK Fr-iD wrTH CONCENTB TeB

=NE
3.5E{r5 I HEATEDCANISTER --FIEEfrFCONCENTRATOR{E I OOI ND13.0E-O3l I HEATED CA'{ISTER FID

NO. OF TESTS I DETECTS RANGE MEDUAN'
ND to 5.1E{r5 1.6E{,5

ODI\IA1 5.6E44 I HEATEDCANISTER
---TiD-Wi-oNcEMrBAIS8_o

l,'. I.l7:tJ

Ta{:I.,\riiII]

ND[l-E{'I I

:I:IZ-\TII

:la.\z:..t:l
:llIT.llIl{
:rtJzaIlI

---FiD_WMEENEENTRATCIR

!lqiqJi{lrll lltrlttl{rllt
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a

e

NO. OF TESTI ETECTS I

CT o.orcbo-@ z.tEAt FD
I

,EASETI.IP
l,ETluNol- I r.arol ITEAtilET!.rcf,

cLt
qllAt ICAIEDqITG'TER FD U'IT}€I'T OC'O{CENTRATOR

I

e

TESTN'C fI
}I'DITD ET}II' C*NTS

]EAIESIEIE
'DUTHC*E'TRATCNlcgt
'DUlrHCCrcBITR'TIEXFPwlI}I qCiECI'TRATCN

FD

Rltr
z={.1lobg-Goa27

o-Brbo.to 7-€t FI'CU
I

r-G@t FI)CD mcS0rrrIICTG I

?q..sfl I TA!,EETEtFIHATG, ctfrv\:l
IHAIG I

FDwlTH OENrcEXTRATfiIHATG I

l{ IlE I
FDwlII{ OOrcANTRATORnflrc I cmr

ETESTS I RAI'EEt{,.(f,TE r5l
TD Iot to6t

,r I
FDwlTHOENIEI'ITRATffi.Fr

a-tEfr o.o.bo-GtffTHYLE

RTGEf*).trTEsT
Eb5-tE@ I.E€

Z.G€ FDwlTHOENrcEilTRATCR
D.TE{:nfrL sl

I ICATECrlGTB FDr lcr
NAIGE EUrlI EIECTS

I

3A I IGATEDCX'STER FD]T}u'€L

a ltAslET!*D

I ETGEN
i rfIGER

HttilaJ
TGASETI*D

-iifi=iiii6-
I

I ETECTS
I

I

trlGl lE Gr(
n+GiXArG

FI)THEXATrE

I:-r-\ij'r-"r.iijI

-

,r'{,i

IIS,. T

Ii.':a
Iiir !l

I f..'.'l

II

r-f ri:iilf-I fo-r-t-l?
lll-J-\i;rYIIl-ii::I :- r'f f !i r iIf>-i'l-firriTA i?:I

.]:-ir]r-ZrFfll lritf id-.:l

tI{tiY.'.Iri=ii

[o: r-'- :!
I.1..' .'l

F7': 4TTT,Z.I rri{r]

.' .l :YIlUr(l Fr, zr: I

FL:{,-1
lJi.'::l

3I AI

i:' r-l r r.Ig-r J --i r r :l

lEil r6t l

I'ETHAI{OL i ' I.-+tL
THAI{OI- !

ta:r:t.'l.ll
IIETIIANOL I
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TABLE 4 SUr/ilARY OF 'ArR TOxd EMSSIONS FROIU OXYGEN DELIGNIFICATION SYSTEM \IENTS- CONTO.o

o

EMTSStoNS
/oI.ATILE ORC WlC RANGE AVG TEST

Ib/AE'TU8P I rrEThlOD COi,T,CiITS

r.Gb1r8 l.1E+01

RAIir'E EDnIi
rol t0 o.&! !o 1'91 D.IE{T I

( TONE I c,oAl o.(E10too-txrilt I3E€I ffi TIET}IC'D
iroNE I 93E{al IICAS! riETllCrO

KETC'NE I 0.061 !o0.0063 6:E{rl
:T}TYL ETFfYL KETC'NE I t.1E{l HEATEDCANISTER

-HDWTTH 

CONCENTRATOR

i/ETTTYL ETH'I :TONE I 4.8E{:ll HEATEDCAN]STER
---FiOW-ffi{COI\TENTRAToR

TI.fYLETFI\t XETONE I 2.OE{:il TEATEDCANISTER FIOWITH CONCENTMTOR
KETONE I 1.6E{X'l HEATEDCANISTER

-HDwrrHcol.teENTRAToR

KETONE 7.6E{4 HEATED CAI.TISTER WTTH

METHYL ETHY KETONE 1 ODMN 1.5E{X} | HEATEO CANISTER

:THYL ETHYL KETONE oDil 0.4X8 lo 0.fl)79 6.2E-03 HEATED CANISTER FlD. 5.6E45 bv DNPH

NO. OF TESTS RANGE MEDUAN

101 10 2.6E44to 1.1E{2 1.8E{r3 t

YLKETONE I ouriAt 2.7E{5t HEATEDCA}.IsTER
tTlrY.L lsOB|U ND{lsE.(xt I FIDwlTH COI{CENTRATgB

YLXETC'NE I ouric1 E.zES ffi
trKETOi.rE I ODilrCz 1.OE-Oa l HEATEDCA'{]STffi
YLKETONE I 1.7E{51 HEATEOCANTSTER FTDWTTH @NCE!!ryEArOR
YLKETONE I 5.3E{51 HEATED CAI.IIIiTER FID T'YIT}I CONCENTRATOR
YLKETONE I oDI HEATED CANISTER

NO. OF TESTSI DETECTS I RANGE MEDnr{
7 sl NDto 1.OE.4 2.7E{6

i,ET}TYL MERCU FTAT.I I NDI63E{.II I FID wlTH @T{CENTRATOR
PTA}{ I ODnr.l HEATED CA}.IISTER

_--EEWTCONCENIRA?OR

THYL I ,TA'{ I NDI1.3E.031 I

NO. OF TESTS DETECTS I RANGE Tt/EDlAN

3t 0 ND ND I

.ORIDE I OOMAl 2.9EO4l HEATED CANISTER
METHYLENE C -ORIDE I 1.OE.O3 | HEATED CA}.IISTER FrDwfTH CONCETIIRAToR

ILORID,E I oDtrrcl TEATEDCANISTER FIOW]TH COT.ICENTRATOR

METHYLENE C ffi--T 5.4E{)4 HEATED CAT.IISTER FIO WITH CONCENTRATOR, U

.ORIDE OE[t,lK HEETED CAT{ISTER
_--FiDETCO}ICENTRATOR

-oRroE I OOMN 4.4E{)4l HEATED CANISTER FIDWTTH CONCENTRAIoR
THYLENE C' LORIDE I NDt2.3E{3t I HEATED CAhIISTER FlD

NO. OF TESTSI oETECTS I RANGE MET}Ah
7 4 ND to 1.OE{X! 2.9E.sl

,HENOL I oDll HEATED CAIIISTER FID

ODA2 SEMI-VOST
looMAl 4.5E{31

ALPHA.PINENE lODtvlAz 12E.o;2 THEATED CANISTER --FIDWITFOI'T CONCENTRATOR

OO{tlCl z.6E-O2l HEATED CAIVISTER
7.1E421 HEATED CAI.IISTER

NO. OF TESTS DETECTS RANGE MEDIAII
ND lo 7.1E-02 1.2E42

BETA-PINENE ODA2 SEMI.VOST
:TA-PINENE OEIMA'I 2.EE-03 I HEATEOCANISTER -TID-IWTTHOUT CONCENTEATOR

BETA.PINENE 'L6E-03 I HEATEOCANISTER FIO-WTTHOUTCONCENTRATOR
oD[/El 7.2e{,2 I HEATEDCANISTER

E.2E42 J HEATEOCANISTER

NO. OF TESTS I DETECTS RANGE MEDIAN
4 I ND to E.2E-02 2.8E-03

I

STYRENE s.2e-o4 1 HEATEDCANISTER ---TiD'WiTHcoNcE[rRAroR
STYRENE oD{\lA2 I HEATEDCANISTER FIDWTTH CONCENTRATOR#
STYRENE loDfircl 3.1E-rN

o

lEmFL l

lYo'tiJ:i i

-FIDWITH 
CONCENTRATOR

FID WTTHOUT COilICENTRATOR

FID WTHOUT CONCENTRATOT<
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Nr{SEre
ETIS' OCMENTSUI'N.P

f,YRCIG I

ftTAC I

IFffi I
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tDbt.rEo.5tt

-ffiE'tr.-{.t }CATEDCrcTER FDWITI{ OCIIPEXTRATOR, UiTHYEIG I rerTETRAC}I.( zlEqt FD WTIH OCNEEiITRATOR. U5TI.IYI.E}G
ICATEDCTT'STERTHY.IITG I oa(TETRACII. z-Ggt FDwlTH CSICENTRATOR

=Tlfn-ErE I

I

TOLTENE
FDwlTHOSTENTRATORTC'LI.E'G I

AIEGI
.[EqI EWlrHOOTE}fTRATfiufctLElG .4.-€t

'.CATEDq'5FIEi
FDWTIHOCNTENTRATCXoaTOu.ElG I Eic5g ITCLLEIG

RAiEE EUilip.oFTESTSI
t-tEGliDSa.G{.

1.-44 FDwlIHOCiIE}ITRATfi:rE I tnt
l-Ed

rq'.c€
35Eoa I }CATEDCAilSTEN FI'wtTI{OCNrcENTRATfiCDa{12..-TRE}A

It
R^,GE EllriI DETECTSts.trTEsx

t.E{a IlOba.t {a
li

orcl1.1.1-TRrct*
2E{/lET}{^TG

r I.BTEDCA^ISrERTlr rG l oa(1.1.1-TRrClt
FDwlTHCSEENTRATORt.E{a1.1.1-Trcl{O CETHAIiE

I }CATEDCA,ISIER FDrTltIE cu1.1.1-TREtt

R^}GEI'lO. OF TEST
liDb2lE{a 92EG

FDwlT}ICCTiTEilTRATCNlUt
T6EET ---EE I }CATEDCA}G'TERIT}{^IG
:
IODrcT

rrtJ-t@

1.12-TECll-C
€ETHATG

: }CATEDCAISTER FD YYITH OCTTEENTRATOR, Uooa(1.12-TRtCtt
1.12-TR|CHL(

Ir.r2-TRtcr{Ll
I

INO. OF TEST
I

tl'.Er{ETroCHLORC'E
ril.EI{E FDU'ITH@T€ENTRATOR

MEiTFETENMATORYLEIG
YLE-_

TEC}I.CRGI
ffi

i }CATEDCAIISTER FDwlTH @}€ENTRATORHnITGffiF[ffi
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I;eri-sI!
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AVG I

[o:F-rEsrsl

I ll .l r'/ll:It. I:-iJll:t:ll.::l
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?6'IEE I

iIZlr:iltflrl:1r ll: J\r:rl.rrJ rarj:l FDwlTHOCI'EE]i|TRATCn
I ; .l',i I r :f.-.- J-i jIr r :r-\ i.l :l

':-rTrirTl
lTflzlS-
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TABLE 4 ST[N'/\RY OF 'AIR TOXIC' EMISSIONS FROM OXYGEN DELIGNIFICATION SYSTEM VENTS. CONTD.o

o

!ht6
U - un*rfilifiodetd unconftrm€d bycQ[is
tta. frat ,of OZ aaignllicatbn sytrems wilh codes OElilAl. ODMA2, Out,CI , OOl,rC2, ODlfi & Omff{ emissftrns u,cte at aibHe in lblODT of

broufistocktocyslstn; lheseur€rooonwrtodlolb/ADTPusingaconversionfaclorof 1.1 ADTP=1.0ODTBS:

ilEOlAN - drDiricat tn daan; lvEOlAN'- T\KTRPLOT median; i,EDlAN- -'SDln'median

EIWSSIC,NS_-TN6E-
Ib/ADTUBP ITETHOD CO0ui,EhIT€

.*TESTS| RANGE
rl 1 NDtoa.6EG lrECl

o-XYLEIG I ODll/I( HEATED CAI,ISTER
9.1E451 HEATEO CAI.IISTER

oDll FID

. OF TESTSI DETECTS I RANSE MEDIAN-
3l 1l ND lo 9.1E{E 3.5E{Fl

Y1ENES I OOMAl 2.rE45t HEATED CANISTER
-tDffTH@}.ICENTRATOR1.4E{4 HEATED CAAIISTER

XYLENES ODMCl 1.1E{X HEATEO CANISTER FiDWTH CONCENTRATOR

XYLENES I
1.ZE{41 HEATED CAI.IISTER

-FrDwrrH 

cdNclMRAToR_

DETECTS I RANGE i/EonN
a 2.1E{5lo l.4E-{X r.lE{Xl

ou,t( 7.7E{ot FID WTTII gE IWEIITEIA I I

TERPENES I ODMN 35E{Zl HEATED CAiIETER ---TIDEITHCOItlCEllTRAToR
o.o:lo to o.o44 3.7Eq2 FID

DETECTS I RANGE MEDlAN

3 3l 7.7E{0to 3.5E{2 3.sE{21

Ib CJADTUAP
TOTALHYE'R( NRE(r'lS o.Gll io 0.0:5 3.3E{Z I lr25A

)NS I C'OLE 0.110 to 0.150 13E{1 I lr25A
E.0E{1 I lr25A

TBONS 22E41 I i]E5A
\RBONS loDircl >0.85 6.5E-{,l I It/P5A

TOTAHYDRC oARB0.Is 5.5E{1 i/E5A
AREONS OEilI( 1.1E+00 I lvE5A

TOTAL }'YI'F REOilS I OEN,IN 1.2E.Ot I lr/E5A

I DETECTS RANGE MEDlAN

E 3.3E-O2 to ,.rE+00 3.9E-Ol

o

mffiEl lrl,

._-rr{.iil| I rr,l-tIrl

DXYLENE I



rAilE-SSUMMAR'OF'AIRTOXIC'EMISSIQNSFROMBROWNSTOCKWASHERS

MILL
CODE

BSWA

WOOD
_IrfE-

WASHER
TYPE

TEST
DAIE

ADTP/
.DAY VENTSIESIED

NO. OF
I'ENTS REF.

BSWAz
E

BSWE
ESWF-

BSWG
E-WE'
BSW-IT
6SWai -

6SWi-
6

1991

-100i----]mi-'-imo----

-i0m---.im-
-_Teez---

1

A6
I

I
6SWMAz
6Sv1ii[F

1

I272 E

--e500
3 0HOOD. FOAM T4{[-SCREEN TANKEtc

VDWS
VDWs
VDWS

0E25VDWS I2150 I1931

-HOOO 

VENTSrcETENTS ONLY
ONLY

VDW + OIFFUSION
VDWg

3HOOD VENT ONLY025VDWS

Hw/SW
HWSW-w-

I 3700VDWs
I 3252

HW
Gtil- VDWS I710VDWs

I 0000
HW-M-

2 3

rcD!EtrT ONLYffi
ONLY

HOOD E FILTRATE TANK

HOOD VENT ONLY

HOOD

E00
VDWS
VDWS

15TTIMEPTPRESS FILTRATE TANKE58VDW +TWN ROLL PRESS I 15376VDW +NruIN ROLL PRESS
t 15E25

SW-Tlr--
TW--
-FW--

t t5
VEffi
VENTS

ALL BSW VENTS
ALL BSW
ALL BSW273

2626D!FFUSION
DIFFUSIONHW

sw ia891EIFF+2TDWSIN sentesSW

15--15-
-5-I270II VDWS INEEtrEsSW

153E233 VDWS IN SERIESHW
3 15E05-_DIFFUSION + .I VDWHW I 15

ALL BSW VENTS
ALL BSW VENTS2A5SW 2 COMPACTION BAFFLES

152E5SW 2PRESSUNE IN SERIES
3u20ZFRESSURE IN SERIES

BSW
VENTS

I
15
I7E3VDWs

HW
SW

BSWMGl
6SWMG'
ESWMHI
ESWMM
ESwrnl-
ESWME'
ESW-MM'
BSWm6i-
Eswli6T
ESW-IAT_ IEl1DIFFUSION

1992 |

-- ---- 
I1es2 |

---<- 
-l1992 I.----*l 1992 1

1992--lf+--
_ 1ee4 

l

1991

L_1ee{
1994t----
1994t----I 19e4

I-leEI-
I 1e93

1994

1994
1994

1 993

1994

HW
3

I
I2E5VDWsBSWIDl

BSWIA2

3 Irl00
SW
HW VDWsBSWID2

o
1 993

O a

SW-s-w--
iiwEw

-HOOO 
VENTS AND FOAM TANK
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IABLE 5 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM BROWNSTOCK WASHERS, CONTD.

MILL
EODE

TEST
DATE

WOOD
TYPE

WASHER
TYPE

ADTP/
DAY

NO. OF
VENTS REF.VENTS TESTED

1993

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

b - emissions from one vent estimated from one other similar vent lested on thls source;

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

8. Tests conducted by NCAS|in 1991'
9. lndividual Mill Testing for'Air Toxics'- NCASI Mill File lnformation.

15. Votatile Organic Emilsions from Pulp and Paper Mill Sources - Part lV - Krafi Brorunstock Washing, Screening and Refeds Reflning

Sources, NCAS|Technical Bulletin No.678, October 1994.

Io\
\c)
I

SW VDWs 922 HOOD VENTS, FOAM T NK & CHEST 6a I
BSWIE2- 
ESWTF

1993
1993

HW VDWs 50E HOOD VENTS, FOAM TANK E CHEST 6e I
SW VDWs 700 HOOD VENTS, VAC PUMP VENTq 5 I

BSWIGl
BSwrc2

1993 SW VDWs E50 HOOD VENTS 3 I
1993 HW VDWs 7s0 HOOD VENTS 3 I

BSWIHl 1993 HW VDWs 600 HOODS VENTS ONLY 1a I
BSWIH2 1993 SW VDWs 650 HOOD VENTS & FOAM TANK VENTS 5a I

1993 HW-sw--
VDWs E00 HooD VENTS & FOAM TANK VENT 4b I

1993 VDWs 450 HooD, FoAM rnNK el.dSEyvEB-YENTS. 5b I

BSWIEl

tQln,l l:
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I TEgTI.L RIDGE AWA?t.E oRq I ET}TI' OCMCNTS-,-qrE
I

It
I UT

t-ilf, D
FD

t--@ FBiST
7.EA I ICATECT|SIB FD

tu3.-@
sPHaJEa I ir7IDRAFT

l.E@. I RflMIfT EIiPt{
S?Hz-€ I RnG rrBSU'-r

2-G.
3.IE€ts{uf tRfluEESAYET

ESWttl

tE&,0"@bo.oa
I FDo-@rbo.GD 3.rE{l

I
E[ I:Tst RXEE.trTESTSI

Ir.G4tt I

m5.E€ ITGA-rEDC'I' TB
rDT.G€
FD
FD2E€

z.GG fp
I }CATECII'SIB FDESff

FD
I

I).sTE5TS| z-Ea It95C.-@I I
I

,ASTI RS
I ?TTBSilAlACETCTE I it rafi }GA$FilGER]ETTKX'o-@.bo-oG 3.-.ACETq\E
I }ITlcETcnE I

atE.o.firbqtEli-TCItG I
7.lEr il Ilt
r,tr4 il Iltlsrer,ETOIG I
2E:

It Irto.DboJrz t=.
7.E FD

FDt,E{rE5ACETSC
FDACEIOiG

2-*. I FDffir65E-T
I I}CATEDCTTSTER FI)lBsu.rACETS\E

FDII.EATEDCA'S'TER:ETCI\E
FTDI BS1'YtAtl

I I T.CATEDCATS;TER FD. 6.7E{l by D|'PH
FEl.7.OE€byDrPHlBstD:zACETq\C
FD.2.aE&bDiPHo.r@b0.t! t:E{1 rtE TEDC TTaSI

^CETOIE

FlO. 5.OE@ by Ot{PtlII }CATEDCA}IIS'TBI

9.aE- -m. 2iE.o2 bv Dt{Pt{OrgTt bO.t6,rc€TOiC
b FrD. 1-8E{'t btACETOiE

Ftr)ACETO}E
ii I

l, EETI
6

fl'rI

I:._:.!-:..-ir

I

-l; {;,,

r.rlrYrl
til';.,I:I,I,_-1-l

I

iltlilAllrlliMri

[l r]fl : {,--.III {,';iE

rr;{'ir:IF{il
r:rrF5^\fri- T

=rl-v-aal
t.s'i,-'--'.1 a.c{ll
lG-.IY;nl

lr:i;'ar;

ll-71i:-rYJrlE i-.J

:TS I

tI-d:(JI' i I:C 1:II :.r:I.lrl

f.r{(JI Y : II.Jr:al ra:I.lt)

EEitNE I

T--E50.0{il I

-Y.iri.lJr{
-Yll(.:i I ll:(1'^'^."11

ll r\1'." ' fa
;r.et:1(.jiI

Idr(.--I I
lu-r,a:Ilaur:I/ -a1E4i FID- t.7E{2bYOttPH

i{
Iqat..I a

-o.dai 
boiE3



-71-

TABLE 5 SUiIVIARY OF 'AIR TOXC EMSSIONS FROM BROWNSTOCK WASHERS. CONTD.o

o

o

E tllh5lCrNl
Ntc I[LL F ANGE AVG TEST

lrUEP lIllETHOO colt't TS

IONE I BSYVtrlOi 6.7E{r3l
:ETOT{E I /rcE{01 IIATEDGANISTER HD. l.zEGI

BSWA,I IrDbO.0a5 zsE{tl I€ATEDCANSTER ,

DETECTS I

7 I 7 4.9E {x}

VACUtttl DRt
BSI 

'tAlffii6i
W'l:l.6E{IZT

.t.6E{21
{Xll bu D}lPtl

ACETOPI.IENc,N = HEATED CAtllSTEl FID. NDT2.: iE{gl bv ONPH

ACEiOPHENON {Dt1.EE{r2I HEATED CANISTER :-(XlI bY DNPH

BSwlF HEATED CA}.IISTER FrD, 5.0E1 tV DNPH
HEATED CA}.IISTER

ACETOPHENC ND6.1E{rzl FID, NDI5.7 {}41 bY DNPH

AGETOPHENgT\ BSWIHl HEATEO CAhIISTER FlD, Nffi.t 441 bv DNPH

HEATED CA'{ISTER
HEATED CAAIISTER FtD. NOtr. -0.[ bY O],IPH

BSil'V1J2 HEATEO CAiIIS'TER FID

DETECTS RAI\lGiE

12 I 1 I o 0.G11 E,OE{X

,ACULN' DRIIT
.EIN I DDb l-'tE{lst vosT

7.6EO.l FID

BSYVtfl-l zsE O{
ACROTEIN I ESwUl/[.z l.4E 04l HEATED CANISTER

BSIMAt {Dtl.7E{r:I FIE
FtD. NOl1.2 #II bY DNPH

HEATED CAI.IISTER FlD, ND[l.' E[byDNPH
ACROLETN I BSwlEl YDtl.OE.UII RTI DRAFT
ACROLEIN I RTI DRAFT ,NPH

ACRO|ETN I ]slrvtc'l I RTIDRAFT DNPH

ACROLE]N I BSWtG2 4.5E{X I RTIDRAFT
ACROLEIN I I HEATED CAT.IISTER

ACROLEIN IBSWH2 I HEATED CAIiIISTER
I BSl,vUl
I BSWU2

NDIi.4EO2
ND[12E{t2

I HEATED CANISTER
I HEATED CANISTER

NC'. OF TESTI I DETECTS RANGE ]I/EDTA'f
16 6 1.4E.{15

ESSURE. BELT / COMPrcl ts
45E.

ACROLEIN ESUVtitG2 4.7E{5
1.7E{X!

I HEATED CAT.IISTER
I HEATED CANISTER

FID

ACROLEIN HEATED CANISTER FID
4.EE-05 I HEATED CANISTER FID

ACROLEIN IBSWMF I HEATEO CANISTER )

ACROLEIN BSWLA2 I HEATED CANISTER FI )

I

7 4 NI lo 1.7E{3 4.5E{5

ESW|Dl I RTIDRAFT ,H

BEM[5Effi lBswD2 RTI DRAFT r.lPH
lBswlEl RTI DRAFT DNPH

EEI'IZALDEHYE ESWtE2 {DI1.0E{31 I RTIDRAFT
RTI DRAFT NPH

BETEALDEHYE BSWIGI r

:}.IZALDEi-IYT IBSWIG: RTI DRAFI DNPH

BSWIHl i RTI DRAFT DNPH

EE]{ZALDEHYI BSWIH2 ND14.1E.04 RTI DRAFT DNPH

IlI/l

ICI I l.r, lll/:rl I

r:Iea(. o-oa ilal.Iti:Il FtD, ND{2.6r ]ltll:Irlll:J:l
Fto. NDtz.sr

FID. NDI1.ZE

f.!lI:it.lIlr:

lllrlllrlT*l

\r lrI

I

: f t I

ENI T .llltlll
-[tl I

E]FTI
lJt

llJ

IIII,I il:7!-r!!
FID. NDI4.7 -Odl bv DNPH

FID. NDB. {XI bV DNPH
FID- NDIz. !-atTl:tlr,'IIJ:l

ltI

l.\ lr) tt:f.!- rr.i

1

il.rl

III l:l'I^lL rrrl

:TS !Irdt lI/llrl7:ll

li{-:

rH
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TAELES SUttl/ltRY OF .An TOIOCi Eusrirr tncn BRonr{sftEx wagcPs ocrfiD e
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I
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I I

vActtr RS Itt
OTCI} E s'wcl radt I VEET
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rcta( rlt

I

a I

rotlusu rDE tB \,67
la.ors

rl5
CAREC}{EU IE lr It5

M,GI I 55
ESrWS:t I rl6

cR8 rl6
rt6

RANGEisTS-DETECTS
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TABLE 5 SUTN,IARY OF .AIR TOXIC. EMISSIONS FROI\, BROWNSTOCK WASHERS. CONTD.o

o

EMISSION{
]I]BLL RANGE AVG I TEST

IUAE'TUBP METHOD EdilEtfrs

I

I HEATEDSAIUSTER FID

I 5={at FD
CAREC'I{ TETF -T ESVUTfil t.tr{il }EATEDCAI{STER m,!l

I 3.tE{tt }EATEDCAMSTER FID, U

I Fro

6-T BSWil[.z HEATED CAI.IISTER FD
rEl Ftr)

)E BSwlDl 0.060 lo 02S! 1.6E{r I HEATED CAT{ISTER FID: suspicioss data

NDtl.7E.OlI RD
,-T RSwlEl HEATED CA}.IISTER FID

7lBo2t HEATEO CANISTER FID

CARBON TETF I BSWIF HEATED CANISTER FID

BSWIGl HEATEO CA!.IISTER

CHLORIDE HEATED CAAIISTER Ftc

CAREOT{ TETF )Et BSWTHI HEATED CANISTER FID

ND to 0.061 4.8E{2 t HEATED CANISTER FID

CARBON TETF I tswul FID

I ND to 0.0iXl 2.5E{f21 HEATED CA}.IISTER Fro

NC'. OF' :TS I RANGE
NDb23E.Ol 9.0E{5t

PF IF'T BSWt/tG1 HEATED CAAIISTER FD
{ TETF CI,ILORIDE {or7.0E{xil HEATED CA'{ISTER FID

)Et
)El

tsv$ru HEATED CAT.IETER
HEATED CAI.IISTER

FlD.

---m;u
CIILORIDE FID

I BSWItf, FD
)Et BSn flAz HEATED CAI.IISTER FD

RANGE MED[ANT']
NDto 15E-{r2 5.tE{al

I

,NYL SU sIDE Mt6
CARBOI.IYL SU rDE M16

Mt6
sIDE Ml6

Ml6

:CTS I RANGE
0 ND NDI
:RS I

{E ESiWGl NDIO.(X)8I I M18
NDt0.0o6l I Ml8

ESWH Ml8
BSWJ Ml8

NO.Or :TS I RANGE MEDI,AN

1 0 ND NDI

I

,tE ESWMAl t.6E45 | TATE6,cAN-|SEHI-- FID

,tE 3.2E{5 I HEATED CANISTER FID

BSWMHl 9.1E-O5 I HEATED CANISTER FID, U

,tE 1.gE-(N HEATED CAN]STER FID, U
FID

BSWML2 3.7E{5 I HEATED CANISTER FIO, U

{E ,rDE.4E-0 I HEATED CANISTER FID

BSW|DI ND to 0.147 72E42 I HEATED CA}.IISTER FID; suspioious data

{E HEATEO CANISTET FID

BSW|EI I HEATED CANISTER FID

{E ESWtE2 I HEATED CANISTER FID

i BSWIF NDI2.1E.O2 i HEATED CANISTER FID

CHLOROBETIZENE ESW|Gl I HEATED CANISTER FID

IBSWIG ND14.8E-02 I HEATED CANISTER FID

CHLOROBET{Z :NE tEswtHl ND15.6E-02
o

DE I

FIL

rsl

':l i(

.i: lr

1-3E{r'l

HEATED CANISTER FID
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FDI.CATEDCX| TER

rgt=q I=ATEDCAIG'T{E
FDIECHLOROI

lr I

EU lfl IRA'EE;TSro.ffTESrsl
5.tE{r Iiobl.EG7

I 2)E{t rTA*lsrct
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TABLE 5 SUTT/MARY OF 'AIR TOXIC' EMISSIONS FROIU BROWNSTOCK WASHERS. CONTD'o

o

EM|SSrONr I

i/TLL RANGE AvG I TEST
METHOD COiNiENTS

SUUIEz {EATED CANIS'TER E
I

f,EDCAIUSTERI
I ESIVTiZ

iEATED CAiIISTER

I E383lo 0216
:

1..18{1 I I I trED CAI{ISTER
I

o.( iTS I RA'{GE I

1 ND lo 2.2E{1 9.9E{Bl
I

}l,l, Pf ON BAFFLE WASHS s I

bRESOL BSWn2 NDI4.3E-oil
_HIEATED 

CAT.IISTER

I

I I

RTI DRAFT

/DE BSwlD2 ND lo 2.0E{8 1.1E.O3 I RTI DRAFT DI,IPH

RTI ORAFT
RTI DRAFT
RTlDMFT
RTI DRAFT

ESYulGZ NDto0.m(E 3.0E.O{l RTI T'RAFT
RNDMFT

tiE NDto0.00(X 2.7E1Xl RTTDRAFT

BSWUl ND to 0.0005 z.4E-fJ,l RN DRAFT

:TS I RANGE ]I'EDIAN'
I I ND to 2.0E{:, r.2E4al

:RS I

I BSil'VG1 MIE
I

Ml8
I NDtO.Olgl I Ml8

Mr8
&SWl/Al NDI0.035| I HEATEO CA}.IISTER F

I
EEATED CAT.IISTER

BsvvlD2 HEATEO CANETEB FlD

I Noto.r(xl I FIEATED CA}.IISTER
HEATED CANISTER

BliWF HEATED CAl.llS'lEB
ND{o.ffiil I FIEATED CANISTER

8swlG2 NDfo.osfl I HEATEDCANISTER
BSI/V|Hl NDrc.rrgl I FEATEDCANIgIEL FID

FID
I

NE ASWJl NDtO.Gllt I HEATED CANISTER F

BSWU NDt0.027l I HEATED CANISTER

RANGE MEDNN
0 ND ND

:. BELT I
BSwlA2 HEATED CANISTER Fto

,t As I

BSW|D1 NOI2.'|E-t 3I RTl DRAFT
NDtl.9E.O3l RTI DRAFT

BSW|El RTI ORAFT
RTI DRAFT

BSwlF 1.1E-O3 RTI DRAFT DNPH

,tE IBSWIG1 RTI DRAFT

&swlG2 RTI DRAFT

RANGE MEDIAN.1

1 NDto0.(X)21 3.7E{Xr I

WASHERS
BSWGl r 1.5E-02 T M18

,l,lENE 7.6E{3 M18

BSWH ND[o.0191 I
Ml8

o

l.lli;

l a(.t L., I
lr.l

1 )

:TS

[Ir:Llil :.r'.1

tt0tP

a

il

o O-m21
lill]:lII

\to.oF :TS
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TABLE 5 SU]VN'ARY OF 'AIR TOXIC' EMISSIONS FROM BROWNST@K WASHERS. CONTD.a

I

I

EMTSSTOM I

{tc I ii[LL R^NGE AVG I TEST
Ih,ADTUBP rrETr.toD colvlr,lENTS

1.7E421
o.@1b0.05E IED

.FE I ESUTGZ o.Etbo.nE D.S&t I FD

.Hr I
--E-6'6=ia- zrE{r I I ITEDCA'{SIB FD

fIDE I 0347b0.470 33E{t I I FID

,FIDE I o.m8lo02Gl tsE{X I I EDCAI{ISTER m
IITIETHYLDISI fIDE I 0.0571o 0.060 6.9E{ilil iEATEDCANETER RD

I

NO.OFTESTS DETECTS I RANGE
20 I 20 ND to 4.7E{rl 63E{2t

I

IIFFUSION, PF ION BAFFLEWA I

-FroE I NDf5.6E5t I
FID

DIMETI'IYL OISI -FIOE I &Sl/VIvlGl 2.7E421 HEATEO CAI{ISTER RD

.FIDE I 1.5E{21 HEATED CAIIISTER FID

-FIDE I

FTE I

BSWI/i' HEIATED CAI'IISTER
tiEArffiiffiF-

.FlOE 1.9E{3 FID

fiT]E I BSwlA2 FID

NC'.OFTESTS DETECTS I RAMiE
7 I 5 NDlo7.lE{l 1.9E{gt

{ERS I

:TFrYLSUIJ toE 523 DDb 2.6E.(xt vosT
IITIETHYLSUI.f I 1.5E{t2 t

I 1-a lo 2.0 !b/hr 1.6E{1 I M16

T}fYL SUU IDE NDlo 0.015 9.OE{:' Mt6
I suvifi1 35EflI Fto

DE 1.oE{a HEATEDCATII|STER FD
I 65E{t I FD

DII,ETHYL SUT OE 1.OE{rl I HEATEDCANISTER Fto
I O.023lo 0.3tl9 2.3E{t I

ND

I o.ElO to 1.529 HEATEDCANEiTER RD

DE ESl flOz -l:imtoTm 1.4E+00 HEATEDCA}IISTER F'lD

Dh/ETFIYL SUI. I 0.193 to 0.532 3.5E-01 I HEATED CANISTER FID

TIETFTYL SUIf IDE ESVIIEZ o.1ol lo 0.3G, 2.3E.Ol HEATED CANISTER FID

I BSwlF 0.010lo 0.021 1.3E-O2 t HEATED CANISTER FID

I 0-0151o 0.0:17 2.1E421 HEATEOCANISTER FlD

IDE BSwlG2 O.O3{ to 0.057 42E42 HEATED CA}.IISTER FID

DII/ETI.IYL SUU 0.e41 lo 0.712 5.6E-01 I HEATED CAiIISTER FID

Dh,ETFfYL SUt IDE I &swtH2 0373 to 2.320 t2E+00 HEATEDCAN]STER FID

6-T BSW|Jl 0.(82 to 0.168 1.lE.Ol I FIEATED CANISTER FID

lhrETtIYLSUU IDE 0.3{1 to 0.3E9 3.6E.01 HEATED CAT.IISTER FlD

NO. OF TESTSI DETECTS RANGE
20 20 ND to 2.3E+0o 1.4E41 I

,RE. BELT I CON,IPASI loN BAFFLE WASI RS I

DMETI,fYL SUt IDE 4.6E{r2 HEATED CANISTER FID

IDE 1.5E{t2 HEATED CAT.{ISTER F1D

ilDE BSVWil 1.1E+q)l HE/\TED CANISTER FID

1.2E4Zl HEATEO CAiIISTER FID

Dffi'{YLEi,E roE 1.0E{2 HEATED CANISTER FI

IIDE IESWMF FID

)IMETHYL SUL iIDE BSWrA2 o.(xl lo 0.053 4.78-02l Ftt

NO. OF TESTS DETECTS RANGE MEDUqfi

7 I 5 ND lo l.lE-OO 1.SE{21

\SFIERS
]TI.I,ANOL lBswcl M18

ETHANC'L BSWGI NDlo.oo3l I MlE
:THANOL BSWH MIE

ETFI,ANOL I BSWI1 0.006 to 0.015 1.1E-02 M18

:THANOL BSWI2 MlE
ETHANOL I BSWJ 0.d)3lo 0.()06 6.0E-(x} I MlE
ETI,I,ANOL tBSWtqr

lBswlDl
ND to 0.023 1.2E42 T-HEATED CANISTER

I HEATED CANISTER
ETHANOL

u.v l0 ]u v.w I--TD'CT:o-r- 3.0E-02 I HEATED CA^IISTER FID

FD
xI.azrzl

tL r:\dt

FID

1.7E{Xt I RD
i:lJ:l I itI.Lt Il!'tl 1i{

ll ItlI:tJ I

rM16

I HEATED CANISTER
I HEATED CANISTER

I

FID

rl:HIt.ll 2.9E42 FID
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a

EI RAIGE AvG I TEST
UIEN.P ETITD @rllENTS

iTllltg. I
llICl FD

RaAlg, I o.ca50.E tEgl FD
nIE. I Ebo.o FD
ill{Srr, I E
THttg. I FD
II}IAITICL I Hln FD
iTH l{d. I tl{z robo-rl t.rc€l TCATECffiTB FD
:T}uI{I. I ilrrr aEcbor,lc t.tcgl FD
T}iANOL ES'WIE oot3500ra r.G€I FD

RA}GE i
15 I 105?.G& t.}E€l

DtFFt SrOr{. :. BELT I

THANOL I I

I I
I

ETlfYL a I'(lsT
v6T
5a

THII.ETT sn Itt
5t
Ilt

TlfYL BErZEll ICAT@CAT'SIB m
ETlfYl, I Etgl 10bo.lr t"lEsl FD

FD
trHYI. IGATEDCA,.SIER FD

iaoa I FD
FD

ffiffi ES]|wl? IGATEDCNIER FD
FD

:THYI.ET@ FD
I

,.sTE5TS| :TS R TEE

=Ei

t2Eal
lsi

FD
I I

v currmt
I gT

FC'RITLE}flN EW[r r-{a rgT ,GAS ETTEERETTIOD
..tE€ I IgT
a-€ I igT tcAspiGBETlr@

o.@t 50.8 2.88 I FIIBFI u?H
EITul 2-tEA, I RNMAFT Dtf}I

FORil'ALT}fi BSWET ,obo-@t2 6.rE{a
! RTIEAFT utfH

FORTIALI'E}fY] 8!ilflr 6-Oa I RNOMFT tvH
BSUI'E1 o-@r3bo-o1E I.E€

FC'EUAT.OEI{YDE I b ri ' RTltn FT
BS1 rHl !

I

cf2..tEfl Rrl DMFT u\PH
I

t{o. oF TESr ir EEI :TS
a t1

.ELTI RS I

I }IT }GA$ TPiEER }ETTIOD

asr I 75EOa
rutlD'r

Ib

I:,^l|:.I.r-rI -.l|:il

r+r1"ll l':"-'l

asl

.--tt;;=

lflS]i.-d
lrs'.',.41
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I ETI
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TABLEs SLNN'ARY OF'AIR TOXC EMSSIONS FROI{ BROWNST@K WASHERS. CONTD.o

o

sc MtI t AVG TEST
lb TUBP r/ETHOE) c :NTS

BS'UIflF HEATEDGANISTER
)

FD

DET TSt
I

[SHERS
rHANE HEATED CA}'IIT'TER FID

BSwlGl HEATEO CAI{IS'TER

rHANE BSwlG2 1.0E.{r1

ANGE
3 ND

WASI'IE
&swc' , vosr
BSWG2 ,b 1.1E.04 vosT

'b
vosr

BSUUI/L1
1sE{ra

BSWA
&SwlE HEATEO CAI.IISTER

n+lo(alE :lD

ESUVIEl {Dt7.s HEATED CANE TER F

I BSWF HEATED CANISTER FID

I ESWIGl HEATED CANETER Flt

N+IEXANE
BSUV|Hl HEATED CAI{]!iTE FID

N+IE)(ANE t.1E.{rz I

BSWJl HEATED CAI{ISTE] FtD

BSWtJ2 HEATED CANISTER FID

cTs RA'{GE i/ED!A]
17 5 ND Io .1E{3 :-06

RS
&Swlrrc I HEATEO CAT.IISTER FID

I BSWM( 1.1 I HEATED CAI.IISTER FI )
{E I

BSWr/tOl I HEATED CANETER FID

n+IEXANE T HEATED CAN]STER

n-HB(ANE I HEATED CAT.IISTER FID

DETECTS
5 ND to i.1E-O3

VACUTfiDRUII WASHERS
BSWGl Nt Ml6

HYE'ROGEN St ,FIDE BSWG2 M16
Ml6

BSWJ M16

HYDROGEN ST IBSWI,AI M16
FIDE BSWIGl ND Ml6

ND M16
FIDE BSWUl 0.tD98 to 0.0256 Ml6

I.IYDROGEN St I BSWTJ2 3.9E-03 Ml6

NO. OF TESTS ;TS \NGE i/ )AN'
ND to 3.EE{2

VACULU DRIJi twAstlE:RS
lBswcl ND 0.(xxl Ml8

ESWG2 Ml8
I BSWH ND 0.0191 M18

BSWJ ND ).0031 M18
BSWIAl HEATED CANISTER Fro

IOPANOT lBswtDl 0.u51 HEATED CANISTER FID

f,PANOI. ]SWID2 IND 1.018 HEATED CANISTE FID

o

:\Itcll

dtf.l I

:lIlcl{

TSI

ist

I

I

tt
I

IEI

il{

I I ICt:

I



ilIg\A...--r
ETITD oollENTs

'D
m.

FD
E
E
FD

RTT;TSNO. OFTEST5I to EIt3 I

ts I. EELTIE'FFUSTrcIll. P
FD

I

:Ln.nrDRt.t )gT NCASTFt'aGiER:TFuNOL I

't.tttb 1.75 r.Eo tgTffiT
7-E{t I UT ]EAE r TreER ET}I@iT}UNOL I I 3.-{r I Er*tsr{2@BS'WDIETHEI{CX I 3.G{il
t-G.otw o.Ebt.u:l r-.il Itaffit

5tt.rC{tl
z-E{lt 5aM{ o:t 50taTlxrrl. I o-t?bo, alE{il IttHN

5to-c750.G zlErliTlul*I. I
o-rbo.st +G{tt Itt

l-E:{Ol FD:Tluttf I

FDTlurg I
5-{il FD

IGAT@G'TETB
'DlcTlxrg, I .-{tl
'DtT}urg. I t,E{rl }CATECTTGTB FDEHJrcTH^ficr. I 3c{t I FD0-6b0.2t6:TM'{OL I
Ff,t.sb2-B 2-G{,ol }CAIEDCA}ISTBT}IAIEL I

FI)t.t50b t.Gt 1.-.,01ffiT
}CATEDCAITISTER FDiTETMNOL I I as

t.lE{t I FD. rdi.d dh ICETALEHYTIEEsavr o.tztbo2r0tTMt{oL I

3-E{1 I}CATEDCTII IER FD, codecd uih AC€TAI.OE}IIOEIETHANOL
FD- cdiad rih ACETALDEIffiTEo.rBtbO.sG srEOt I}CATEDCA'S;TERtEDrAr{Ot- r I l-ro FDo.Itbt.ofJT}uNq. I

t.lE{iO FDES]U,I? 057br5r7IETFTANCL
05ab 1.ar6 t.GrO }CATEDCI'S;TER FDTHANOL i

FI)I BilYll2 t:ob r.E!E 1--.OIGT]UIOL

IiTst{o. sTEST
a-7E&b6.'l 7.4EOt Ix) o

, EELT I 9CrP5
FD

I}GATEDC 
'TSTERTFAEEEffi

TFAE66EEh-
6-@ }CATEDCA"SIER FDIETHANOL I

FDffiFIETHAIiOL !'
ri

NO. OF TESTS
I7 I

IIvAcl.irlmt.r ,YASTCRS iI
I ltaT lrcASFNEERET}iOOJT}TYI- ETH\T

}TT }€ASF]EERET}rc'Oi ESil ZETH\ILETH ]trJT}M ET}IY
vosTIETHYL ETH\T

I€THYL ETHY
r,ETl'fYL ETHY

ut8TIJET}fYL ETHY
ulEi/IETFTYL ETIIY

[j,,Y,-.'.'ltJI r\r ;rr.r-'] : ir : :l
J

'I

I --,-.-. :il
J- li.
t I
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TABLE 5 SUiln,ARY oF .AlR Toxlc EMlSsloNS FRolu BRowNSTocK WASHERS. coNTD.o

o

I
EMISSIONI I

)I.ATILE ORG MILL RANGE AVG I TEST

Ib,ADTUBP METHOD

I I

ilE 32E{[il I

il
4IEGI HATEDCANS;TER

lt
6.7EOat HEATED CAT.IISTER F[)

il vlAt ND{O.o:IlEIt HEATEDCAtllsTER FID#
TFfttEN'rY1 il O.o:E io 0.05E HEA-TEDCNNETER

B.oE-{m HEATED CA}.IISTER

iETFTYL ETHYL I O.0:l5lo 0.067 3.5E{Z I HEATEDA{EiTER
0.Olt to 0.03E 2.1E42t HEATED CA}.IISTER

:T.TYL ETHYL il NiWIF 0.011 to 0.019 12E{:2l HEATEO CA}.IISTER
HEATED CA}.IISTER

ISWG2 {DE.1E.{r2t HEATED CANISTER

MET}TYL ETFTYA I BSiWlHl HEATEO CA}.IISTER

iTHYL ETHYL 0.G12 lo 0.067 4.2E42l HEATED CANISTER

I BSiWJI 0.015 to 0.027 1.7E-02 I HEATED CAT.IISTER

BSWU2 0.0141o 0.022 1.8E{2 | FIEATEO CAI.IISTER
I

:TS I RANGE

27 I I ltE,b6.7E{Z 32E€I
I I

;FUSK'N. PF IC'N EAFFLEWASI ts I

I BSiWilEl 6.5E{Xr l HEATEDCANISTER FID

1.sE.{rg I HE/\IEDCANISTER FD

ErffiEnfrt 6.7E{:r I
FID

1.OE{X' I HEATEDCANISTER FIT)

7.'lE{41 HEATED CAI.IISTER FD

iTTfYl- ET}IYL Bsu,rf, .l.tE{61
ESWIAZ HEATED CAITIISTER

I

lto. c,FTEsrs :TS I RANGE i,EDIAN
7 ND lo 6.7E{Xl 1.OE{3 t

I

VACUtttl DRultI RSt I

:Tt{YL lr,r PTA}.I 7.7E{r:' l M16

-

]IETHYLiIERCII BSWG2 1.EE-02 M16

PTAN 0.8 to L0 lb/hr 8.6E{r2l Ml6
BSI/VJ O.flX] to 0.012 9.0E-{r3l Ml6

PTAN Bs$'rfit NOI3.0E44l HEATED CA}.IISTER FID

PTAN HEATED CAI.IISTER HD

I/ET}TYLMERC Bswrfl-1 6.1E{:' HEATEDCANETER FID

PTA}.I &snn[.2 1.4E-0:t I HEATED CANISTER FID

TFT}I- MERCI' BSl rliAl HEATED CAI.IISTER FD
BSn rlDl ND to 0.037 1.EE-{rz HEATED CAt'llSTER

FiETFNffi FIEATED CA}.IISTER

PTAN BSW|EI 0.022 to 0.043 2.2e42t HEATED CAhIISTER FID

:TFTYL ME PTAN 0.012 to 0.024 1.3E{tZ I HEATED CANISTER F10

PTA}.I HEATED CANISTEI FID

BSWGl {Dt1.7E-O2l HEATED CANISTER

METHYL i,EROT PTAN BSWIG2 NDI2.0E-02tr HEATED CANISTER

METI.IYL MERC BSWHl ND lo 0.026 2.OE42l HEATED CANISTER

PTAI.I NO to 0.117 s.OE-t 2 I HEATED CANISTER FID

-

METHYL tYlERCl, PTAN BSWUl 0.026 to 0.070 42E42 I HEATED CANISTER FID

:TFTYL ME PTAN 0.0111o0.(x6 2.EE{Z I HEATED CANISTER FID

I I

). OF TESTSI DETECTS RANGE MEDI I

20 13 ND to 1.2E{1 8.3E-03 I

T

SSURE, BELT. BAFFLE WASHE RS I

BSWMGl 1.3E-03 I HEATED CANISTER FID

3.3Eq I HEATED CANISTER FID

METHYLMERC BSWlvi't 1.6E-02 I HEATED CANISTER FID

I HEATED CANISTER

METHYL IVIERC BSWMO2 )14.4E{4 THEATEDCANISTER
METHYL MERC I BSWMF I HEATED CANISTER FID

:THYL MERC PTAN I BSWAIz !D[1.9E-03

). OF TESTS RANGE MEDIAN' I

7 3 ND to 1.6E-02 8.0E-05
o

I.{.1 ,r. ,r, i I .! I 1-'l

t:Pld,Fl

i:Jr'zrtsll

ETH]TL

TH]IL

FlO. 6.7E{!4 bv DNPH=
FID. 1.9E.O2 W DNPH

l(.lI Il FID

FE

hiirl
It l.l

lLEi(.
FID

FID

lr,lt:t

]TAN FID

-
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Ilq.E.lstr.nRYoF.AItltllogEsrsFRqlBnCffirEErwAs|GnSocl|rD e

e

DNPH

a

ETI{D cdalENTs

ElTEr-IEI rTrat--G I ffi
LtE€t rT-Cnr I a)

FD
3jGqt IGAT@CX TE EOG

FD,ffi I

I.GGI FD.UInr I
FD,CE I

}CATEDCA}'STER FI).ffi IIETXYI.ETC FI'.CRT I BStnt
FDI.ORE I ESW

,,HORDE I

RT

I FI
I.ORDE 1l
{cffi lt

I'ETTTY

I FD
,ffiEl?l'

FDIEI
FD

ICATECX'SIB FDEE
FDO-O'32bO.E A.zE€I-ffi I

}CATEDC^r'sIER FDtffi

RAISE IEUfalTTECTS I]('.CF
3.GGIl,Dbt.G{lE I

FD
FDCE

I}CATEDCTTGTB tu-re
FD.oRr

,fir
FD_ffi I Eilff

+re
I OETECTS

o

I rrtMTETHYLSCI
0-6rbo0tl5 t.tE@ I IttTYl.IGTOTC ES',WU

t--g FDTIl.XETqiC
I}CATEDCA{SIER FI)TYAXETO}C mI2EG

FDTYL IGTCI'C
FDTVLXETOEET}IY ,EG m2E{il I}CATEDCAII'STEREsH2
FDY]- IGTCTTC lBswnr

}CATEDCAil'TER FD. r€f22E{rl byDNPtl
FD.2.G.{)lr.rE{lL SOAI TYL XETONE BSI'

I}€ATEDCA'{STER FlD. i€ll.tE{[ll !y Ot'lPtt/ETr{\tsGt
FD. r@F.7E{Xl bYL XETOIIIE grlE. FD, 9.7EOa bry OIIPHII.EATEDCTI{STERItETlrYL Sq
FD. ]O6.7E{XIhDNPHIttETl'{Y L E;O8t, YLXETOTG t

FID- Nds.7E{Xl bY DtlPtI }EATED CA'{TSTE
RI FD. r.DGr.*{Xlbrob003a 2,EA, .}GATEOCArlST

FtD. 1{Dtr2.6E{Xt b
'CTHY

tY1XETONE r

II€ATEDCATISTER FI)

E

EZTI<'
t*n
lf,-Tf;n

I

tItIij-f{]-nr.il

;. TEII

Iffi
i{. : !-1'r'l:, I

l: ,-'ltr.Id tr' r-itf :r

'lr:r

IEf:ri

lTT;i

.'- ll.tt lFilll]
ll:s'.'.' .il

fs
t.:J {

lf:Sr-rln
l : \-l r', ' '-Y{

r.--l-l l:s'.'.':i

ll:LJ^',1 Il
(.lI I

l'.lJl

rY'L XE

:o-'Ill
TYL KETONE 6.7E{3

l.t^'t1
IYL I( I(.lM :^(lrdl
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TAALE 5 SUiIIUARY OF 'AIR TOXC' EI\ilSSIONS FROM BROWNSTOCK WASHERS. CONTD,o

o

EMlsSlqNI
ORG IflLL RANGE AVG I TEST

adrr/fNT3IUAE'TUBP r/ETrcD

il FID

TlflL ESWA:I HEATEDCAI{STER E

).OFTI :cTs I RAIIIGE
trDb8.7E{t 65E{51

I

[1 M18
NDIO.MT I MIE

NO. OF' Mr.lGE I,IEDLAN
ND NOI

I

ISWE 2.7F+31 nl,A

ESI ,l41 ND to 0.227 1.5E{1 | HEATEDCANISTER
HEATEDCANETER RD

{DIt.0E.{l1t HEATED CA'.IISTER Fro

BSWTEl HEATEDCANISTER F

FID

PHENC'L ESWlF {Dfl.7E€t HEATEDCAMSTER FID

ESWGiI FEATEDCAIIISTER ND
HEATEO CAAIISITER

BSwlHl NO to 0.049 32E{:tl HEATEDCANISTER
ESwlH2 ND lo 0.065 3.6E{21 HEATED CA}{ISTER ND

P}IENOL HEATEOCANEIER FID

BSWJ,T F

DETI TSI RAftEE
13 iE b z.3E ol 7.9E44t

PI ON BAFFLEWASIT I
FID

VACUI rrDRl, I

BSWG, 1.sE{ri MIE
21E{2l MlE

.Pt'lA.Pl 0.019lo 0.l(E 5.7E-021 Ml8
BSWIl <0.(xl6 to 0.01 8.1E-031 M18

<o.mE to 0.403 2.5E{1 I MIE
BS\A'J I .1 E to 1.69 1.4E+00 Ml8

ESwUIU 5.EE{:} HEATED CA}.IISTER FID

&s1,lJMrc 2.OE+00 I FEATEDCANISTER Eq_
TIEATEDCANISTER

BSwlF
HEATED CAAII5TER FID

AH.UF Ni6T NDI0.057qt HEATED CAI.IISTEE FID

RANGE MEDIAN
NDlo 2.o 1.2E42

RSI
&SWG1 199 Dob 2.2e43 I vosT

9.1E{Xt T MlE
BSWH ND to 0.057 3.EE{2 I Ml8

BETA-PINENE BSWIl NDlo0.m6 3.2E-03 M18

ND lo 0.223 1.4E{1 Ml8
BSWJ 0.56 to 0.75 6.2E{1 I M18

3.5E-03 I HEATED CANISTER FID

5.2E{1 I HEATED CANISTER

EETA.P BSWIEl I HEATED CAI.IISTER

BSWIF I HEATED CANISTER FID

8ETA.P BSWGl T HEATED CA}.IISTEF

BETAPINENE I HEATED CANISTER

DETECTS RANGE MEDIAN

8 ND to 0.75 3.4E-03

:RS
YDE BSWIDl 0.0040 to 0.fl)50 4.6E{3 RTI DRAFT

o

I

rl{ldr

-2 
I

.ll,II rii{rrr
IHENOL I

;llr_EIIR!

IHENCIL I

'HENOL I

m-!EL I

#rT
m:iloL I

{ENO- I

+IENaI'l- I

FlU
FlD

12

tr:E,lIleIll
I7:ETIIITTII T EID

FID

T FID
FlD

UO- OF TESTS
a2

DNPH
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I
t--5 FD
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E
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852.8€ r-G{a

RS I

ot Eiwll 10bo.or c.lE{a I

I I|i
I

NO.ff ;TS I M'GE
tobo-o'l a.E{a T

T}I\II.EIG lBsilnt 5--{a lltArEDcr FD

:TH\N t.rEoal FI)
TETM/ FD,U

iTlfYl FD.U
a.Eoa FD,U

ITHI/IIIE lEiwrril 3.GOa FD,U
ri I

;TS I I

6 a.7E. a

tl ir

iTlmEltE I il' FI)
F
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lE lI
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TABLE 5 SU]YIUARY OF 'AIR TOXIC' ETI'IISSIONS FROT\I BRO'I'NSTOCK WASHERS. CONTD.

Ei/[s5tof{l
Ntc i,[LL RANGE AVG I TEST

IUADTUBP METFIOD COft TS

.l5ob s.8E4at \rosT
7.3ES FD

BSUntrtt ttEst I€ATEDqAIUSTER F )

BSil 6.E{al F

Bsrruml
BSiWri[2

F

TCLUEI BSwlO' ND to O.1rF7 6.6E{l HEATED CA}.IISTER m
F

TOLUENE BSwlEl )I0.078il FID
HEATED CAI{ISTER

BSilMF ,lOlO.016Ell FID

TOLUE BSWIGl NDto.0324l HEATED CAT.IISTER FID

BSWtG2
E_wmI4VEN

TOLUEN
swul HEATED CANISTER Fro

TCLI, BSWlJZ FID

t{o.oFTEsrS :TS I RANGE IEDIAN
t0 NDio l.4E{1 23E.G'l

. BELT 6 ts
-T 1.rE{41 HEATEDCANETER I

TC'LI I BSWil 2.0E4al
ivuril 13E&l

ESYUIK'1 1.sE+a HEATEDCA}.I]STER FID

2.6E{al HEATED CAT.IISTER

ESinf, HEATED CAITIITiTER ,

3.7E{It F[

DE tTs I RANGE
NDto f .irE{:! 1.5E{}

1.1.1-T ITHANE 2 ppb z.1E{t5 VOST
BSlMr#ll 2.tE{4t HEATED CAI{ISTER FID,

:TFI,ANE NDIl3E.{r3t FID

2.6E{41 HEATED CA}.IISTER Flt U

BSWI'L; ..fE-Ortl
HEATEDCAN]STER FID
HEATEO CA}.IISTER

ESwlD: {DIl.5E{r1l HEATED CAT.IISTER FID

I I HEATED CAI,IISTER

.1.1.TREHLO I HEATEDCANISTER

1.1,1-T BSwlF I HEATEDCANETER FI ,

I HEATED CAI.IISTER )

BSwlG: I HEATED CANISTER m
1.1.1-TREHLO lBswrHr I HEATED CANISTER

1,1,1-T BSwlH2 {DP.9E{2 I HEATED CANISTER Fu

I HEATED CANISTER )
I BSiWIJZ

NO. OF TESTS rTs RANGE
17 ND to 2.7E44 1.9E{5

ION BAFFLE WASHE RS

I HEATED CA}.IISTER FID

BSVlrIr/lGz ] HEATEDCANISTER
)ETT{ANE lBswrril 6.68{X I HEATED CANISTER

1.1.1.TR|CHLO| JE I rtA] I HEATED CANISTER F

1.1.1-TRICHLC) )ETI.IANE ,lD[r.4E.l IHEATEDCANISTER F D

NE BSVWVF |HEATED CANISTER I

.1.1-TRTCHLO )ETHANE ID[5.4E-{r: I HEATEO CANISTER FID
-T

NO. OF TESTS
,ECTS

RANGE MEDIAN"
7 1 ND to 6.6E-& 2.2E45o

E7:Z'<ll

I(.lLri1 l.lE OtrI

lf lrl
:lr:l I lil.L\ I lF-lliii FID

f

E

I

t.t -1-TI
Ii-T
I

hil,

t.1-t-TF

1-1.1-Tt

)

. EEL

.\I t{
t.1.l-Tt ItIr U
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IAEIES SU[vlrARY OrF'AlR ltroci BESls mCr ncxilsToct( wA$fis ocI'lTD

!o

I

a

I

llfii TEST5.L RtrEE
GOT'GNTSHSTIF EN,rD

FD
FDr-lE{t

'D.U
zrtaatffittr.rr-Tmll

FD.U
]CATECJSEIB FDt.t2-Trcll E,!ATEqETBiT}lA'G1.12-Trclt
}CATECXGIB FDasH^'r1.12-TECl.LO
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TABLE 5 SIJIT/UARY OF 'AIR TOXC' EMISSIONS FROM BROWNSTOCK WASHERS- CONTD.o

o

Nrc MLL ANGE AVG TEST
th TUBP I/ETHOD cotvirENTs

\E[4.7Efl1 FE
IBCI{.OROEIT }IEATEDCAI{STER FD

FD
Yt.B WT'.7EtrI }GATEDCAI{ISTER FD

HEATEDCAN]STER FD
TREI.ILORC,EI} VI-E }IEATEO CA}.IISTER FE

DTI ECTS R MEDIAnn

t6 9.78{51

RS

aswMcl HEATED CAAIISTER Fto

TRICHLOROEI} YLEI 2.0E{51 HEATEDCAN|STER FID.U
BSWIfi HEATED CANISTER

HEATED CA}.IISTERIKIUELgKWlT
TRICHLOROEIT YiEilE iswlro2 HEATED CANISTER RD

BSWITF HEATED CA'{ISTER
TEffi6ffiISTE-R-

FID

-

T.OFTESTSI DET f.IGE TI/EDIAN'1
7 I 2 ND o 32E{r:l 3.rE{61

:RS I

oob 5.1E-{Xl vosT

:RS I

I oob 2.5E45t vosT
mr-XltLENE I NDIODoDI I vo{iT

BSWI| MlE
m-D-xYLElE I NDtO.Wrl I M1E

T{18

m-uXYl-EtE I ESI'I'J Mt8
m.DXYLEI{E I 4-7EO.tl FID

4.3E{N I HEATEDCANISTER RD
;;*iEil-T NwWULl 1.0E4{ HEATED CA}.IISTER FID

m-DXYLENE I BSiWM2 5.9E{5 t HEATED CANISTER FID

ESWAl HEATED CANISTER FID

BSwlDl ND o 0.153 72E421 HEATEDCANISTER FID

m.TXYLENE I NOt1.2E{1t HEATEO CAT.IETER FID
FD

BSWIE2 FID

m.TXYLENE I NO(l-gE{:!t HEATEO CAT.IISTER FIT)

m.eXfLENE HEATED CAI.IISTER Fto
m,pXYaENE BSWtG2 NDto o.lxg 2.6E421 HEATEDCAN]STER RD

&swlHl HEATED CAT{ETER FID
m.DXYLENE BSI,VI-E HEATED CAI.IISTER FID

m.o)(YLENE ESVVUI HEATED CANISTER
m.FXYIENE Fto

NO. OF TESTS IDE 'ECTS 
I

qNGE MEDlAN
n 7 ND to 0.153 9.0E-07

RS

m.eF/LENE &SWtr,lGl 6.gE{rs I HEATED CAhIISTER FID
m-TXYLENE 6.oE{s FID

m.o-)(YLENE BSWrvwt 3.0E-o3l HEATED CANISTER FID

m.D,XYLENE 1.4E-05 I HEATED CANISTER FlD

m.UXYLENE BSWi,ro2 $D[2.OEr I HEATEO CANISTER FID

m.o-)(YLENE I HEATED CANISTER FID

m.r)ryLENE I HEATED CAT.IISTER RD

NO.OFTESTS IDE rECTS qNGE MEDIAAI
7 4 ND to 3.OE-03 1.4E{15

,ACUL,MDRt.i
o-XYLENE IESWG1 ND]O oobl VOST
o-)ffLENE NDt0.ooot I M18;rc6i- BSWH NDIo.ol9l M18
eXYLENE BSWIl NDIo.003l M18

NDIo.(x)4t Ml8
o

I

li

I

tt

I
lliliq- (.,I(.i{la I

I

I

I

TI
I

I il l.j:1(.]i{.]rlt ;
I

I:

m.DXYLENE I

m-DXYI-ENE I

FID

I

I

},XYLENE I
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TAALE S SIIIWqRY OF 'AIi TCI:OC' EGlsTnB Fnol fi(xUilsTocK w stcns- oofrD.
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TABLE 5 SUIViIARY OF .AIR TOXC. EMISSIONS FRO[, BROI,I,NSTOCK WASHERS. CONTD.o

o lhE
(.) U - lnihofli.dend unconlimcdbrcci[6
iUi fa ASW unls i,ilt co.t€e BSiWm( iX = A to A) tle h..t d qilStilor gEt6 rvclo conccnfinlcd bdolt emlnis ott ttc FID;

ioi fo. ASW urfls with codes BSWlx (X = A to O ih6 hc6Ld oanist€r gEs€s wete nd ooncentr.bd b.for€ analFb on lhe RD;
(d) S - sdrretcd (abors d€Lclor qu.ntilition r.t€€)
iei fo. aSWs .,nnir v{ith codG BSirVtO( (X " A obi, ett smisskrns urre availabb in b,OOTBS; tlrcce mre dividcd by 1.1 to gor h'AD-TUBP;

1i1' fne meOian fHC smission yaluEs for nacuum drum mshe]s and oth€r u/ash6rs (including difrusion, preesure, balt and compoc-lion)

ere comparabl€ $,fiich is un€xp€cl€d. Bassd on the much lorirar l€nt gas llov rales of the dif,trsim.lype wahors, one rvolld oQ€c't

a signilioantly lorver anrission of THCs (urt as for eg. melh.not). I only the vacuum drum vmshota t€dcd dudng the i{CASl I,ACT

Srr& OO ar.L comirrer€d (BSVvtylAl, aSWr+f l. BS{rrirH2, ASmn-r inO aSWU) t e ,tt Oian Tl{C emissions frotn VE Ws is 0.52 lb C/ADTUBP'

f,GDnN - oirpitbsl nrcd'ran: METXAN' - T{ORPI'OT' rrodian; IIEDIAN- ' 'SDNn' msdian

ll ll EMISSIONI
TOUTIIE ORqANE I I lri0LL R^NGE AVG TEST

IUADTUBP irETllClD COiIttENTS

il il
II il
il il
II il bC,ADTI,P

rrrmulil\rAsHERs ll
o.fi bo.t7 t.4E.arl I r25A

TOTA}IYBfiA,RBOT.IS il BSWAZ 0.06 b 0.15 1.8{t I t/EsA
T-OTAL IfVDRCTIARBONS I I BSil'YB1 0.G2 io 0.61 4.G{2 lr25A NC SITc.rr. ib. (bi.,ts

o.01E b o.(Es 4.0E{21 l,25A
O.90 to 1.04 9.7E{1 rr25A

rr25A
t 25A

2.1E{1 t t 25A
TOTALH\ORffiARBONS I IBSWML1 J2-EiT l,25A
T9=:TALIIIDRqOARBONS llBSwMt2 1.2'E41 I]E5A

il tl
NO.FTESTSI I DETECTS II RANGE MEDIA!

10 il 10 ll 13E{1 I see t'lde (0 Balortt

- 

lr Ll
O[=FIJS6N. PRESSI'RE. tsELT f COIPAgI

1.7E{t I tnsA
2.7E41
5.lE+00 I IEISA
rsE{t I l,t25A
2.oE{t it25A

EmrlfYInffiARBOf.rS llBsiwnr 1.tE{r't fiESA
il il

.OFTESTSII DETECTS II RA'{GiE
6 Il 6 I l3E4a to 5.1E+00 13E{1

-Eeem6Ekrv

o

6 1E{r I

,lr{[.l.ll

:L'l

tf MasA I



TABLE6 SUM

MILL
AODE

wooD
TYPE

TEST
OAIE

NCC SOURCE
DESABIPIIAI

ADTUBP'
DAY

SOURCES FROM WHICH
NCG.WERE CoLLECTEQ

AFTER
SCRUBBER

YESNO REFERENCE

t-

lndMdual Soucail6fr

NE6Ei
Ne6e2
irtciDi
Ne6i6.2
NeitiEi
iLGiEz
NEG|Hi
Ne6iF2

I\o
?

-ile6-[-'

NCGB2
Ne@l
im-lE

t iieEEs l:

Y-

Naleg
(a) Slrippcr Gar NCG compodtlonl rvcrc rubtraclcd frcm btel NCG compodtlon.

ND obacwatlonr arc lnctudcd in thc mcdian daormh'ain (.r hcf lhc dadbn Imo nirca. drlrdlon lfrnlr rc le thrn or cqual to ltdcr thc bgrd a;ry d.Lcltd
obscrvatlon.

Beferenceci i-.rm Eminlonr Spcciation Sludy - Emiulon Tcd Rcarltr, Roy F. Wcrlon, Jrnury 1993.

9. NCASI MillFilc, 1993

!
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TABLE 5 STTIiI/IARY OF 'AtR TOXTC' EMTSSIONS FROM UNCONTROLLED KRAFT NCG SOURCES. CONTD.

SOURGE: ALL LVHC NCGs (PULPII{G. EVAPORATOR t STRIPPER)
o

o

o

tfl.L RANGIE AvG I TEST
h,ADTI.JEF I rGT}ICID oornGNTs

iEBA IrDbl-tE{. 5.*{il lttE
;GE I OE.@ba.'aE{t 22E{1 mrE

1{C'. OF' RA,l.lGE IEDII
2 ND to 4.aE{t1 1.1E{1 I

ALP}liqaP I NGGiA I . .8E{2 to 3.3E41 't.EE{1 Ml8
NENE I {CGB l.sE{t to l.7E-{rl 1.6E{r I Mlt

DEI RANGE i,ETXAN
2 4.8E{,2 lo 1.7E{1 1.7E-O1 |

NCGA ND lo 5.3E-03 5.3E{:t M18

EF :NE I 9.6E{il lo t.tE-Oi 9"gE{:a Mt8

cTs RANGE rlED|AN
1.lE{12 to 1.1E-0'l 7.4E{,21

NCGA Ml8

iIOGA Ml6

NCGA NDIs.3E{:II Ml8
]GB 1.6E-03 to 2.OE{3 1.6E{r3 | MlE

DETECTS RANGE ItiIEDLAh

2 1 ND to 2.oE-o3 1.6E{r3 |

NCGA Ml8

NCGA NDlo4.6E-G, 3.0E43 MlE
NCGB 1.2E{3 I MlE

NO. OF - tcTs RANGE MEDIX
ND to 5.38-03 2.tE-O3

NCGA ND lo 5.3E-Gl 5.7E{3 I M1E

FCniENE INCGB 1.2E.02 lo 1.6E-02 1.2E42 I M18

DETECTS RANGE MEDI,AN
ND lo 1.6E{2 9.OE{X!

DIMETHYL DISULFI INCGA NDfs.3E{31

I

DIMETHYL SULFID INCGA 1.2E+00 to 2.6E+00 1.6E+l I M16
NCGB 3.38+00 I Ml6

NO. OF TESTS :CTS RANGE MEDU
2 1.7E-Ol ro S.4E+0O 2. E+Ao

ETHANOL INCGA NDIs.3E{)3I
NCGB 4.0E-041o E.4E-(N 4.0EJ

l

NO. OF TESTS RANGE MEDIAN
z 1 r ND to 8.4E{X 4.08-O4

rr;ii-i--: I

rilTt

iN-l rt I-arl{rrIl

NCr. (

rctRM I

:TS
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su/nARy oF.AtR lict![c Nnls FE IIiECII|TRCILLED ICIFT rDG SCTnCES OC[{TD.

SOURCE: ILL LliG rEB lIlPrG- hl 9ORlfER I STRDDEIT
aTAELE 6

f/Cllfll-opiiJn-tft

e

a

M III ilqrs
I

E5I.IA 6.-AI 5a
2-E.4t 5t

Eft;TS I Rrc
lob5.s Z.E€It2

t-tE-t I 5tg
l€Ba zftAtt 5tiN srr.F

I

t.?E{l 5tE{t 3.C{l I22

r-Ill rta1D555€I t.E&t Itt

RTG Eitrr.tr
t.tE@l]obz.E€2

Eb5--€ f 
-41 rrtEA

Ilt5.rEr0lI

IE H]p.*' z-GrolIDb'.EIO2

zrEat 5tIFCA lEF-q]T}TYL T}TYLXE
a-Gat 5trcr
EUrflEI ;TSlp.oF
t.rE€tI

I
IICtG 21b33 z--+ol

l-+o1 IIGhDGA tobrtN

R|IGE EililcTs
2.IE Ot.ob3J2

5-€ I rlthEGA ]ob5-a
I 5atrcB ]ua-H 2.E{.

RTTGE EUI IiET ;Ts
2

M-DXYL hEGA
II

bl

2.GO. I TIE
I

EE
5.E{lI I

-IlI'-lli-.I
J

r-
vI' lrY

irr_T^'.1i
7

i '..'-l

ito-tr'

I rI:I !-.-<'-(l

I I'it.l

I l.X.l
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t

a

TABLE 6 St,ii,ARY OF 'AIR TOXC' Ei'TSSIONS FROM UNCONTROLLED KRAFT NCG SOURCES. CONTD.

SOURCE: LVHC NCGs(PULPING & EVAPORATOR GASESONLY1

MLL RA'TGE AVG I TEST

I T,EIHC'O OO,f,ENTS

FD

I I 33E{rl ilr8
ACETONI I iEb 1.5E{:t 't.sE{il Ml8

I NOGD O.E io 4.0O 2.1E+E Mt8
NCGl,i, 7.98+il Fto

NO. OF T iTs I :TS I RAMiE
4 4 ND to,{.03 2.E1nt

ACROLEil{ NCGIN' HEATED CAiIISIER FID

,GB' 0.l37lo 0.145 1.4E{1 I

NCGC 0.124 to 0.139 1.3E{1 MlE
{ENE I :GD NDt22E{3I 1.1E{31 MlE

RAI{GE T,EDN.AN

3 NDto0.16 'r3E41 I

MlE
TTCGD MIE

NDTI3E.{EI I
FID

DET RANGE r,EDnr{
3 ND NDI

I :GB 0.076b0.091 EsE.@l MlE
N_T NOGC 0.050 io 0.055 52E@t Ml8

:GO ND[2.2E{:}I 1.lE{:t I MIE

NO.OF' rEsTs I )TS I RANGE MEEIAN
2 ND to 0.091 5.2E1X2

NCGC M18

ETTIANE NCGD ND]22E{3I I Ml8

ESTS I TEI RANGE MEDI,AN

ND ND

ND[l.5E.fi'I M16
NgSD NDtl.rE{:[ Ml8

RANGE iJEOIAN
5 ND to 1.EE{X 1.8E.{X I

CARBONTETRACI NDrr.2E{sl I HEATED CANISTER FID

NCGB' 1.2E{r3l M18

CARENE.3 {cGc ND]1.5E-03) 7.5E.{)4 Ml8
l NCGD NOt2.2E{31 1.1E-O3 M18

NO. OF TESTS DET lTs I RANGE MEDLA}
1 l

I

NCGi/TvI 52E-O4 I HEATED CANISTER FID, U

CHLOROFORM ND 11.5E.{'3I I M18

CHLOROFORh'I ND12.2E-0:ll I MlE
loFlM 

I NCGi/n HEATED CANISTEF FID

DETECTS RANGE MEDI.AN

3 0 ND
I

CUMENE lo 8.4E-O4 I M18
NCGC NDto 1.5E-03 1.5E-03 Ml8

o

-IUAOTUtsP 

I
Iit:,'. ,', IiliEdill
r

\IENE I

FNF I

lr) ll: 3TS

ND to 1.2E-03 't _'t E-o3

I I frfcltl
I I t.{cl r)

NO. I IF TESTS
Ilr)
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SUi/N'ARY OF 'AIR TOXIC. EMISSICNS FROM UNCONTROLLED KFTAFT NCG SOURCES, CONID-

SOURCE: LVHC NCGsPULPING & ATAFORATOR GASESONLY)

o

TABLE 6

IEDIAN - empirical medan

Ettrslirc
R^I.IGE AvG TEST

I Ib,ADTIJEP IETIff Cq,r,ENIS

rtIYLE ..G€I rtE
,tDtrsE-:[ 75EOat llrE

iET}IY1 liDI22E€t 1.lE+rl
43E{Ol FD

TSil RAITGE rCDUN
4 ll ND to E.oE{xl 2.6E{X} I

: llNocrlrt, 2.1E{:il HEATEDCAI{ISTER FID

0.1E to 0.74 4,1EOl I

1.1E{X' I

Ml6
Ml6

iiETHYL 1.sE+(n FID

:cTs I I RANGE MEDIAN
3 NDlro 1.5 4.1E{r1

5.0E€t FID

HEATEDCAN]STER FID

Nq{.0E{41 2.084a I MlE
]{E ]t.sE€t 7.5E4{ I M18

TC'LL NDIzzE€I 1.1E{:rl MlE
9.tE{t FID

NO.OFTESTS :cTs il RANGE r/EuA,il
NDlo9.1E.G, s.3E{41

I tI{OGit/i, 7.oE{:t FID

HEATED CAI'IISTER FID

Thml HEATED CA}.IISTER FID

m,FXYL IE MlE
I MlE

NDI25E{5I I HEATEDCAN]STER FID

NO. OF TESTS lTs ll RANGE I/EOIAN
3 0 ND NO

EAT Lffii M18
o-XYLEN NOt2.9E45l I HEATED CANISTER FID

NO. OFTESTS 'ECTS I I RANGE MEDIAN
ND ND

o

l/[L

| ,' :- rl.l
utE

\'ldc.r, J,l

Lrrtil.il

I t.{cl:I
I u{q, ND I22E.3I
II xct,', J I

?,1

JI

-ilaEor 
I

r
I.{C.l

I l.{cl rl

I

t2.s\

xci,',,r,t FID

iHII{ I!.{q.1.r,t

l.{el il

I idrl.l
m-DXYLI II{ ll\\ t.<.t.1

m.D-xYLt

trtr{cld IITII
Ll I l.lclrI
It.{cll Ll
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stLlt/tRy o|F .AtR TO]C KilS FRCtl r.EOlTRCtll-ED nrF? rG6 SOURCES. OOiITD

SOURCE: PtLPlrE llEl rcGr-&CH ICAT IGOCIEtY IJENT GIS€S
e

e

e

TESTIIIEE I5I
offi{TsI

E
tIf,flt E

R ltg EIIIilst
SeFOal

srE{at I1l]GGBT lDbotu, 5ltpsczACETOT{E
a--qt FD
z.E{.t IGATEDCIITSTER FDI'PGUIACETONE

IH.E I ('t

5,E{al€Gltl 35EOa56E{.ACETCI?G s:Esl
FE}GU lla.G{{ r.Go.l

RlT EUrlTSI
r..UltoSt=@I

m}GCD!ACET(F
IGATECA,.SIER FDtpgEtrcETE

FD
FD

tga-G:fl I }CATEDCrlGTB FDIGBI'

MIEE EillgTs
]o rD(

FI'lgt.H
rolrE{{ IGATEDCIITISIER FDrpsEACROI.E

n
FDACROIEi{

{ I ]EGT'
I ,st

ro5?-GG ..GG1

C.G€ Itt]GOET 0.r3502r rrrALFIT}F :}C
s_a5?rur i.G€t Itt:}C I I€GGI

t-G@ FD

RAIEE EU'
I 52E€5 t.lE-t r.G&3 I !

II

FE'IGGI'

rttI }EGI
IGATEDCI,|SIER F!

l{Ir.G{,.l ',
NOGTT

FID

to6

a.iTAPIN
b

-

I/fr..rr
fan'.rI- I

I:-;.-:ir
JI-.-.-:;I -r.it

..II::'

-t

I ri-r.'l!
lIrf[:.-

b

-. - :>l^.!
IIJI:=III-;

;;r:;'r

Jrlii:
EabiIEl

tr;rn--frY;rHi
rlE€l

t:
i ,-lt:.I.r-!l \-tl::l

,: l.'..'ll

:-JIT,TII

rll-lT.-iI : J-tlf rld-,.'iti:{

lr+rf-l

R
B

: ,-l I r .Io,-t 
^\ 

\-l I I il lf

III.I

I .'_ i I:l
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TABLE 6 SUTAIARY OF'AIR TOXIC: EMISSIONS FROII' UNCONTROLLED KRAFT NCG SOURCES. CONTD.

SOURCE: PULPING AREA NCGS-BLOW HEAT RECOVERY VENT GASES
o

o

o

MTI RANGE A\ rG; TEI
OoDE b,ADTUBP ET OCli,ilENTS

ll

NOGEI Mt(
l,lDloO.1 lb/hr tsE{:r u'

I{CGU

RANGE
2 NDlo 1.5E-0it :.{xl

CARENE€ o.ml to 0.002 4.0E-{r5 M1

lrDtl.sE€l M1

NO.O ESTS I TSt RANGE
NDbE.OES

C,RDE iw4.G44l ,oE{a I,EATEDC, no
I TETRACfiII rg:t.0E{4t I FID

NCGIEl Fro
ORDE HEATEDC' FID

iofil.oE{at I FID

CARBOT{ TETRACI ,ORIDE l,lDb.l.9E{4 t..lEoal FD
NDlS.OE{.ll TEDC/ RD

7 3 ND!o25E{2 JEE]-

NCGU

HEATED C' FID

NCG]IE1 TN]STER FID

i.tcctE2 TNtSTER FID

CHLORc) NCGIHl TI{ISTER FID
rE{st I HEATED C' FID

NCGU ND].l.l FID

;TS I RANGE n
7 o ND

TC,FIM NO tr.sE€l 7.5E (X M1E
:ORM 

I NCGIDl ND]6.oE{XI ISTER FID

CTILOROFORM NCGID2 NDIs.0E-{X1 2 FID
;OF'M 

I NCGIEl .4E42 HEATED CT FID
:ORM 

I .0E{n HEATED C' FID
rORM 

I NCGIHl NOE.OE{XI 1.sE{X IHEATED CA FID

)Ri, ND{2.oE{XI .OE{N HEATED CANISTER FID
NCGIJ NDT8.OE{X] 4.0E-{X HEATED CANISTER Fro

NO. OFTESTS DETECTS RANGE lt
NDlo 2.4E{2 i.5E.(}'l

CRESOL€ NCGIDl ND[3.OE-{)4l 1 .58{X FID
) i NCGID2 NDI2.oE{Xl 1.oE{X HEATED C' FID

cRESOL-O NCGIEl ND]2.4E43I 1 \NISTER FID

I NCGIE2 NDI2.9E-O3l FID
.o NCGIHl i.5E-{X lo 2.0E43 1..1E{3 HEATED C' {ISTER Fro

CRESOL.O NCGIH2 ND lo 3.5E-(X

r L,l.'1.:

Ml6

I

ti

: L J:l I 1 !I.l:\ I { S-llli{

; laill I rlqI:tillillEil

II,I t.'

ilr:l I Itl.|i\I lt-lI li{ ll l.l

ll i l r:l I { rld:rI I t--t I iil

lr:!{

ll i I {:t t i rIrL\ N t-:tl dil

.00145 IHEATED CANISTER
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surr/ARY OF'AR rO:Oe El3snrs FU uEcHTRCrr-ED nrFT rGG SCTnCES, OOtlTD.

scr..RcE. PuPlc rnE rE&-iIH lGlT IEOCnEftY rtll? GISES
a

e

E
AEI rEETTJ. Rre

rcf.El I

'D
.{' I

Ire HETEFTEISIS I Z-EgttDbzEa7 I

..GGI 5ErtE3!ilEE I 5tlDn.t€rrcrE I
FD]rco@ ]B-G{.C6[IE_T
FE'ffir-T
FD-- -- - |cuElG I

I tlC,I ]€Gt{1)IICNE

RA}TIC EilAI{ I:TS Ilrt.trTESTS I EI
iob6.GG ..GGI7

lGqt 5to.EbolltEO€TEG I
En-ErI 5trGoct

R,SENO.OFTESTS I
3.G{.tI2

FDlB-G{{ I

GATECTTISIE FD]pe,T2Eil.TNEET

1--At FDJT}ilLEI'
FE'r.GoalI

a-rGOl I FDinfYLNrrl 5.Wt TTEDCSTER FDl€oEtDIGT}IYI.EI.F
a.rE{ab3rE€ 2.rE€t

t..E{!l GATEDCATGiTER FI)r€Ga?DlETtlYl-Et .
zE{.1

RIIGE EAN;TSNO. #TESTS
l.rE{lllilrba.rc{r7

tlba ur, 3E{t 5t
t--@ FD
..E€

IIIET}IYI.SIIf
t-G+@:T}[YL SllfE

.rE8bt-G{l D.IE€I r€clll
r€GtcDTCT}fY1. SIJLfD

;TS
8

T}l^ttr}L
CATEDCA,ISTERETMNOL

IGATEDCI}STER FIDETMNOL
FDiTHAr€L

ATEDCTr|SIER FDETMNOL
TMI{OL

TGA?EDCA'IS7ER FDET}IAI€L
:TMiIOL

,]I-;;-'
-I

:

riir-

--r,{,:rt

e

-}CE7EE
I -.-c tl

ttl/EiE !
: i.'l

f.I

: al

::a)
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llr.l

N trl r.5E-: ut
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TABLE6 Stffn,hRY OIF'AIR TOXC EMSSIONS FROM UNCONTROLLED KFIAFT NCG SOURCES. CONTD.

SOURCE: PULPING AREA NCGS.BLOW HEAT RECOVERY VENT GASES
o

o

EI/[SSIC'N )

VOIIT& iORGANF MtT. RAMiE Al'G I TEST

OC'DE b,ADTT'AP I IETHOD @[,rtENTS

FD
IGATEDCAIUSTER FID

NE[:l.aE{[ I TEDCAI{STER FIO

i.toclE2 HEATEDCANF'TER FID

NDI2.oE{.] I {EATEO CAI.IISTER FID

:TFTY1- FID

NCGU NOE'.oE.sl I HEATED CA'{3!iTER FID

:TS I RANGE ll,EDIAI\
ND NDI

NGGIJ HEATED CAT.IISTER Flo

NCGU HEATED CAT.IETER FID

Nq2.OE{{t I FD
FE

NOGIE1 HEATED CAT.IISTER FID
FID

HEXANE.T{ NDtl.oE(xl I {EATED CAI{ISTER FID

ND[T.OE{5| I FID
{EATED CA}.IISTER FID

?tcr. €,F' ESIS I RAMiE EDIAI!
].tD NDI

NCGGZ tlD to O.l lh,hr 1.sE-O:t I Ml6
NO6IJ NDG!.OE{'I 1.5E{F I Ml6

2 1 NOto2.OE{:} 7.7E44

0.fi)l lo 0.105 lMtr 1.7E{Xr I M16rT NCG62 NO to 0.1 lbfhr 1.5E{3t iltlB
ItcGtDl Ndl.0E44t 5.0E{5 HEATED CA}.IISTER FID

I NDtl.OE.04l 5.0Esl {EATED CA}.IISTER FID

ANOL I lrccrEl NDIl.3E{:!I 6.5EO4 | HEATED CA}.IISTER FID

NDll.6E4il E.OE+ FID

I NCGIHl NDtg.OE{st 4.sE{!5 | HEATED CA'{ISTER F10

NDIs.OE45I 2.5E.{E I HEATED CA'{ISTER FID

I NCGIJ NDTZ.OE{XI 1.08{X I HEATED CA}.IISTER FID

:cTs I RANGE MEDIAA

9 2 ND lo 2.0E-03 1.OE{4

)L I NCGBl 0.003 to 0.10 1.6E{:} I MlE
fL I NCGC2 0.3 to 0.5 lb/hr 6.1E{X' I M18

METHANOL 5.8E-o3 to 1.3E{r2 9.6E{)3 IHEATED CAI.IISTER FID

I NCGI02 2.gE{B IHEATED CAIIISTER RD
METFI.ANOL I NCCTE1 3.0E{'1 IHEATED CAT.NSTER FID

I 12E+(x) IHEATED CA}.IISTER FID

i/ETFI.ANOL I NCGIH1 4.4E-0:l to 1.OE{2 7.EE{3 IHEATED CANISTER FID

METl.iANOL NCGIH2 5.38{3 lo 8.6E43 6.4E-03 HEATED CANISTER FID

I r.4E{X to 4.4E-O4 3.9E-(N FlD

NO. OF TESTS DETECTS RANGE MEOIAN
3.4E-4lo 1.2E+00 6.4E-O:

I

IDE NCGID2 NDt2.oE-(Nl
-.iMffiEDEANETEE-

FID

METHYLENE CHLC IDE NCGIEl NDt1.9E-031 HEATED CANISTER RD
o

: iJ:t r i rl.r. i I l!r I r i{

E{'I I

lr)tt cTs Li

lNcrl I

:i t(.1:

I NCGtOl
UETHYL
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su/]ulRY OF .An TOrc. EflIltIlG tnor tl\Eorflr(lrED n,lF" rDG sq,.RcEs ooNm.

SGII.RCE: PtI.FlrG llEA rEGr-I-Cf, lGrT FEOEIIERY lEil? GISES
e

a

a

EI
AEI rESTIl. ixE .il-lfTlsUEIID Eno

E
'D

IECII
rD
FDlpEl,

RTlr E{.Tst}T'. OF TESTS I ]o rDlo7

1E Gt rttlObO.@Ur

b
ffiffiI_THffiffi
lrETHYl- ETIIYL l( torG rs€lrc6Cr:T}fYL ET}{YL XE

t.E@t
r,EoaIFBHTIEMEffifrE

FDr.,E{at:THYLET'TYLXq l-r.Ul FDrE.GflItE

R^rr EUlflrs}{'.CTTEsTS I t.soaltrDbt.-€c

FD
FD
FDEffiEffiT GT6E
FD
FD:TCT'E
rD
FDlqt.c{.qI lpSU

I I
RAIF'E EDU,{cTsNO.C'FTESTS I iot]E7

I

I

FD
.sEG:T}fYLTGRCP

FD5-7E{t
3-Eat FDN r-€ ICATEDGAIEIER FD,rpolll TDbI.}E€I,ETI{YLEFCAFI

FDlrDb2-EG t.G€ IGATEDCT'|5IERi]EGrc
FDi rcGU re-E{.q t-r{affiFE N

RIIGE Emt
a

I

FDl@-G{.e t-r{ar€t.lC,L
ICATEDCAI|STER FDP}GNc,L I I ,Ggr

FtoP}CI{OL -Ift€NOL I
rr€

-T=B-2-€ Taiffifr- FIDPtGNOL mi-soabTlE{a 7EgPlEtlOL

I

NO.OFTESTS i
7

I

RDTERPETGS I

IGATEDCTTG'IER FD]GGEITERPETGs
ITERPENES

TTEDCATG;TB FDTERPETGS

b

liI:l-{'I I

l.'-. :,.4
l-l\r jrI.r-rl'rir::l

I

iIEo.5-rEo.
II=ET,IT

iliZl-iifiif-.t;t

riilrilf5:rrrrTli

Lt':l'-t l: , ll:.Id,.' \-ll::a

ti rr'-f,'-+.'ll

I-: r\rr.Ir-tl iar::l

jt.l
lI rf-l.l. tt<l

lT7-Ir:-f-r-rE!:i-l

I'r.-I-rl
ll Jt.Ut'

r i.l
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SI'i,h,ARY OF 'AIR TOXC. EMSSIONS FROM UNCONTROLLED KRAFT NCG SOURCES. CONTD'

SOURCE: PULPING AREA NCGS.BLOW HEAT RECOVERY VENT GASES
o

o

)

\rc,LATILEI I,lLL AItIGiE TEST
JADT]IEP I tGTlt@ c TS

,{OBB1 .88 lfit
[D]15E+ll ltt6

NOEDl I t.oE{al I
I

NOGIEl I HEATEDCAI{ISTER F
t.E{:il

TC'LUENE NCGIHI s HEATEOCANET
rto 7.OE{5 5.OI )

NCGIJ ATED CAI{ISTET FIE

DETE RANGE
9 NE to 7.0E45 {5

IIICGII

IIANE tol:l.q HEATED CA'ST'TEI HO
ircGtEl

}tANE NDGI, ATEDCAMSTEI RO

ltcctHl

-EATEDCAI.ISTER

FID

NOGU E{'I I

NC'.OF'] CTS ruN
I ,

NCGIDI
F|ANE ND {EATED CAI{ISTER FID

1.1zTF NCGIEl HEATED CANISTER Fll

1.12 TR]C HANE NCGIE2 ND HEATED CANsTER
ND {MTED CATTIISTER Fto

NCGlttr HEATED CA}.IISTER F

1.12 TRIC NOGU HEATED CA}.IISTER t I

crs IIAN

7 t N ,

NCCilDI
NCGID2 :441

NE ND IHEATED CANISTER FID

NCGIEz IHEATED CAAIISTER I

NE IHEATED CANISTER FID

NCGIH2 IHEATED CANISTER FID

CTS RANGE n
6 0

m.DXYL NCGC2 {xtl I Mt8
ND IHEATED CAI.IISTER FID

itcGlD2
m.FXYL NCGIEl IHEATED CA}.IISTER F1D

NCGIE2 ND IHEATED CANISTER
ND IHEATED CANISTER F D

m.D-ffL NE NCGIH2 IHEATED CA}.IISTER F

i NCGU ND IHEATED CANISTER FID

ND ND

ND r.5E-o3I Ml8
eXYLENE NCGIDl HEATED CANISTER FID

t

t.Fl

tlljlr =rril

ilriFl

-RAi

I

)

r

m 6XYL NE

NO. I IF TESTS cTs
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TABLE 6 sttttARY OlR.Alt TOIG: Sgorrs FRClll TmtI|lTRCrIED XnrFT rloc SCTnCES- oq|{m

SOI.RCE: FtlPlG lnEl rEG.'Eril IG T nEoOvERY vEilT GIS€S

II rEST
I ID ETTTD TR

11 I!AT@CEIB
H )

i€t FI ,

lDcl, Fl ,

NO. CT
o

I,EDIAN-alpiicdnoer

I

I

a

lEl

ffiTEE I
ll-,-. ,l

l-J\ r: rYorll--r t r:I
I

Ir\r:.Irti irl:iI
f,i.r, {,.rll J-Ilijrr7al-Sr:I

l.- {t:



o

o

rtElEo

-103-

SU/i'ARY OF IAIR TOXIC' EMISiSIONS FROM UNCOMJROLLEO KRAFT NCG SOURCES. CONTD.

SOURCE: EVAFORATOR NCGs ONLY

EIl/uSSK I

MLL RANGE AVG I TEST
cat/rrFNTS

I cctEtE Ib,ADTUEP I rET}ICD
I

o.Gb 1.r Dm 9ft4,1 f,tl
ltoGcl t0b0.t h,lr r5E€I mtE
T{CGIIE {38{!oE.oE-.t 65E-Oat FD

I

ito.oF' ESTS I OEI MI{GiE iCDIAN
3 NDto4.4E{l t.5E{!

NCGIE HEATEO CA}{ISTER FID

I 3.3 to 3.6 lbrhr t.4E{1 | Ml8
I NDto 1.5 lMrr 92E-O!r l Ml8

NO.ol RANGE ,I/EDIAN
) NDto 1.4E{1 7.*,42

NCGCl ND t15E-31 | Ml8
NOGIE HEATED CAN]STER F!D

:Tst R^NGE IGOIAN
ND NOt

iTAPi I NCG82 l"9to22 lMrt E.OE42 Ml8
NCGCl -nDro oSlurhr 4.68.{Xt MlE

RAItGiE
2 NDtoE.6E-02 42E-oZ

NOGCl NDII.5E€I I MtE

ND[1.5E€I I Ml6

.ETRAI NCGIE N]DI9.OE44I I HEATEDCANISTER

0.03 lUhr 1.ZE{3 | MIE
NCGCl ND to 0.1 lb/hr 1.5E{t3 Ml8

RANGE ItiEDIAN
2 NOto 1.5E-o:t 1.rlE43l

NCGIE ND|T.OE-O{| I HEATED CANE TER Flo

ND to 03 ltr'lrr 1.sE43l MlE
:HLORO NCGIE ND{l.sE-O3l 7.5E{4 t HEATED CAIiTISTER FID

:CTS I RANGE r/EDIAN
1 NDto 1.SE{il 1.1E4:t

o NCGIE NDr7,OE-O4I I HEATED CANISTER FID

0.02 lUhr E.OE{X I Mt8
NCGCl ND lo 0.1 lb/hr 1.sE-{X} Ml8
NCGIE NDr.oE.gl 3.sE-{X I HEATED CANISTER FID

NO. OF TESTS RANGE MEDIAN
3 ND lo 1.5E-03 8.OE-(x

NCG82 0.2 lb/hr E.0E-03 M1E

D€\4\EN I NCGCI ND to 0.1 lb/hr 1.5E{3 Mt8

DETECTS RANGE MEDIAN
2 ND to 8.OE{3 4.8E-{Xr I

. DISULF E NCGCl ND to 0.1 lb/hr 1.5E{r3 M15

E i NCGIE ND to 5.9E-04 4.4E-04 I HEATED CANISTER FID

NO. C F TESTS DETECTS RANGE MEDIAN
2 ND ro 2.0E-03 9.EE.(No

tJt:

DETI

:ITIE

LV, l.lI:tI I

l;iD

)1.1ilLl
Ial:r.11

NO. C'F J{{S

!cTs
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TABII 6 srittt/tRy oF. lR TOr: E SSB E IIECIITTRCXIED XnrFT rca ScrncEs- ocr{rD

SOTRCE: EVlFChllr E& daY
a

e

e

IITE AWt rErTI ru-f,rsrunDI

z-tGlGl IfD5[E
t.G@t ITEbGTE.gr.F
!.tC{.l FD,S,.
Elt:Tst RXG

tob.a.G .o t,sal3

850-i E I.E€I 5t100cr
|G.GO{ r.-{at ICAT@CTTETB FDmr€L

EET^}Itn.tr-

loocr fOIt=\T I 5l
FDI TEoEEffiE

I

EilXtttc
p lDt

FDrpcc
lDbo.5E 7.&.t 5C
,obo.tE t,t€ 56NSttFr

trc ENircr.cr-
tD52.G€ a.Gat

t.rel 5arpG
EII-EI 7.G{at IttI
tqaE{a z.Gql FD

EUf,iTs RlrrNCt.tr'
tDbi-G& 7.8{atI

I rtt}EG!A
o.ab15h t.tE& I Itt

!..tE@ FDEII{AI

RIIGE EutlIEI
t./E@6.G3ba.E-r3

FD]po-llETlttl

..G€ I 5l
rDtt-E-il ?.E{. I TIETH'!'L I rcGCt

I iGOE tga.G{{ z.rg II-ATEDCrIISTB FDTHYLI( cnE

cTs
t.*.4I robt-G{!3

FDi }EC
I

FDN
I

R^rGE Eulll Itcrs I

b3 I 2
I

la.G{{ }CATEDCTilSIER FDI rEG-
I

I

FDIIT,ATEDCI'STEIi

I

I

r-
tII'.'.--'I

III-I rrl,-.

i4I-i
z
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,'. {ri,l^l ,aI lIirLt r.-l 74. :t'r I
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SOURCE: R/APORATOR NCGs ONLY

IIEDAN-unptoiocl rrdbn

o

I

rilI RA A'l/Gi TEST
COIE TI,AD' l'lBP IET}ICD COtJrGNTS

TOTGIC I
E

NO.OFTESTS I ;TS I RAN(

3 ND

l.l2TRICHLOROE i.tcctE HEATED CAI.IISTER FID

NE NCGIE NT I HEATED qI{ISTER

NCGCl ND 1.5E.31 MlE
mffitEf I NCGIE NE IHEATED CANISTER FlD

iP,OFTESTS DETECTS RANGE

2 1r

eXYLE],E NOGC1 15E-3 I MIE
oXYLEltE ND FD

iTs MEDIA
2 I ND

o

rl

t]!T;61
l1!.1

Irlrl

N EXYL Ill

lli, l.lL\I I

I lrl

I:I:t I [cl{
NDI
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IISEE $InrAJ?y OF .AlR ,orc: Er.scrr{s ffi rrEcxTRCLrED ICIFT tGG SOURCES. COt{m- e
SG,(RCE: STRDPER anS€S ClaY

fCEtlN -.tliif mtEt

e

a

CEII....TE-

rtat5ailTUC I

I.E€I 5toaboSEBETA.PNETG --L

1G{at 5t:AREI,E€ I

I
I rEMTE

I

..G€I Ill0.r bo2ErffiErc I

a.G{a I 5lI ]FGA3ETlXlroL

I rtt

I 5a'ul55tE z.r{rI ]EEEY.HEEEilqI

Ill

55N
I

rttoXYLEIG I

lr--r-lI-r.1,^I
!-

!rIerl-.]
AEI -------1il

I

I.I,iI-I'I',4 : i7

rIYTI!'rrI.l

rir,':T':r,ri,:TII

o.o7bo.toD,r kI..{,;.1
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MILL
CODE

TEST
DATE

CAPACITY
DAY REF.

SOURCE
DESCRIPT]ON

PULP
WPE OTHER INFORMATION

BLTMGl 1994 WEAK BLACK LIAUOR TANK SW 71 DSCFM 1308 14

BLTMG2 1994 @RTANK HW 12gDSCFM 14

BLTMM 1994 WEAK BLACK L]QUOR TANK SW 66 DSCFM 421 ODTPD 14

BLTMG3 1994 INTERMED. BLACK LIOUOR TANK SW/HW/SC 16 DSCFM 1326 ODTPD 't4

BLTMG4 1994 --_EENTTLAEKNO UOR TAN K Sw/I.Iw/SC 33 DSCFM 2587 ODTPD 14

BLTIB 1993 HEA\^/ BLACK LIQUOR TANK HW 580 ACFM TSOADTPD 9

BLTIH 1 993 HEFVY BLACK LIOUOR TANK SWI-IW 517 ACFM 630 ADTPD 9

BLTII 1993 HEA\AT BLACK LIOUOR TANK sw,Hw 427 DSCFM 1104 ADTPD 9

I

o{
I

Notes
ln ttre fottowing tables, for less than 5 sources tested, lf percent censory ls less than or equal to SL)%(i.e. more than half the obeeryatlone are non-detect),

then only tnosE ttO observations are included in the median determinaiion (at half the deiectlon llmltiwhose detection limits are less than or equal to

twice the largest average detected observation.
SC - SEMI-CHEMICAL PULPING
* Data for these two pulp storage tanks are given in Reference 14. These data were not lncluded ln this table because the vent gas flottl rates were

unusually high.

RelereDees
9. lndividual Mill Testing for 'Air Toxics,'NCASI Mill File lnformation, 1994.

14. Volatile Organic Emi6sions from Pulp and Paper Mlll Sources - Part lll - Mlecellaneous Sources at Kraft and TMP Mills,

NCASI TechnicalBulletin No. 677, September 1994.

PSTMOl 1994 SW BATCH DIGESTERS, 63 DSCFM 256 ODTPD 14

PSTM02 1994 HIGH DENSITY PULP STORAGE TANK VENT HW BATCH DIGESTERS, 81 DSCFM 14

PSTIC 1993 SW ---FROI[BSWs, 717 DSCFM I
PSTIEl 1 993 SCR VENT SW BATrcH DIGESTERS, 337 DSCFM 9

PSTIE2 1993 HW BATCH DIGESTERS, 2OO DSCFM 9

PSTMGl- 1994 HIGH DENS SW CONT. DIGESTER, 2967 DSCFM 1372 00TPD 14

PSTMG2' 1994 EHEST VENT HW CONT. DIGESTER, 3043 DSCFI'4 248 ODTPD 14

43t ODTPD

214 ODTPD
ADTPD

425 ADTPD
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TABLE 7 SUII/II/IRY OF 'AR TOXIC' EMSSIC'NS FRCh/I KRAFT BLACK LIOUOR AND PULP STORAGE TANKS. CONTD.

SOURCE: WEAK BLACK LlCluOR STORAGE TANKSo

o

a

EM|I'Sr9r\ )
YOITTILEC I MLL RANGE AVG I TEST

CODE lMrnank lh/hr/tank I rETHC'I) oolr/itENTs

I a,rE.o:t IrT ELNre:I z#qlt I{EATEDGATWTEE FDYUITH OqTEENIRATOR
EilErffirsin I s.zE{al HEAIED CAI.IISTER

). ctF TESTSI RAMiE EUAN
3 3l s2E{Xto 2.zlE{'t .3.1E.@l

ELTrel t€lz.oE{xI IIPIilGER NC SnGTHC'O
ELT]fiiZETT

T,PNGER
n/Pil{GER

NCASIi/ETHOD
NffiTTETH-@

DETECTS I RANGE T,EEIAN
3l 0t ND NDI

n-HEXANE I BLTirGl 72E{5t HEATED CAT{ISTER FIDWITH CONCENTRATOR

|I.HEXANE I 1.OE-q FIDWITH CONCEI.ITRATOR

BLTi,T, HEATEDC^}.IISTER -_TIDUfiTiEONEEIWRATOR

RA,T{GE T,lEDIAN
3l 2t NDb 1.0E{i' 72E{51

BLTlret 7.1E{1 I }GATEDCAI{ISTER
DOI€L I 13E+{tr1

BLTi/III 3.4E{:il HEATED CAI,IISTER ffi

DETECTS I RANGE ilEDIAN
3l 3t 3.4E{:lto 13 7.rE{1 I

TC'NE I 4-.aE{Xll FDWITH OOiICENTRATC'R

TOTIE I 2tEe,l
:TOl.tE I BLTi,il HEATEDCANSTER FIDWTH @0IrcENTRATOR

t{o. oF TESTS DETECTS RANGE i/EDIAA
3t ND lo Z.1E{rz 4.4E{:il

I BLTIVIGI 2.9E-O4 t HEATED CANISTER FTDVITTTH CONCENTE&
IT}TYL lsOBIJ YL KETONE 7.6E-fi HCIWITH COf\ICENTRATOR

I BLTI\,ttl HEATED CA},IISTER ffioR
DETECTS RANgE lt ED|AN

3l ND lo 7.68-04 2.9E.{r4l

THI/Li'ERgJ FTAN NDlz.7E{41 't.4E44 HDW]ThI CONCENTRATOR
,TAI 3.7E4:! I HEATEDCAMSTER FloWtT}I CO}.ICENTRATOR

TFTYI.IfF PTAI{ NDT2.5E{4I 1.3E{!4 FIDW]TH CONCEhITRATOR

RANGE MEDN
3 I ND to 3.7E{Il 1.48{4

ILORlDE BLTT'G1 NDTEzE{EI I HEATED CAAI]STER FEEITF@reENTRATOR
IIIETHYI"ENE C} LORIDE NOtl.6E.O4l FIDWTH CONCENTRATOR
METFIYLENE C LORIDE BLTtt/N' NDf/.4E.O51 I HEATED CANISTER --TIDETTF6EENTRATOR

RANGE MI

3 0 ND ND

STYRENE I 3.5E44
TYRENE I BLTIIIGz TIEATED CAI{ISTER ffioR

STYRENE BLTTI/h/I 2.4E{d. I HEATED CANISTER FT'WTH CONCENTRATOR

DETECTS RANGE MEDIAN
2 ND lo 3.5E-o4 2.1E44

TETRACHLOR ETHYLENE BLTi/IG1 1.3E-& I HEATED CA}.IISTER -_TIDEtrF@NEENTRATOR, U

TETRACHLO BLT]I'G2 I HEATED CANISTER FIDWTH CONCENTRATOR
ETFMENE HDW-ITHCC,NCET.ITRATOR

NO. OF TESTS OETECTS
1

I

I

.\ I lf.l

al:J

r,- i

Ii.lFf !dilll
rr 1r ll;7]E r 1l I

7 al:rr!Jl.lt I

I

FIDWITH CONCENTRATOR

NDt1.1E-O4l 5-5E{J5
lIlrll.Ild.i.rl z.6E-O5

I:L\ITdI tiltr)/:\I
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o TABLE 7 SI'i/N'ARY OF 'AIR TOXIC EMISSIONS FROM KRAFT B]ICK LIOUOR AI'ID PULP STORAGE TANKS- CONTD.

SOURCE: ONE INTERIT/EE'IATE & FOUR HEAUT BLACK LIOI'OR STORAGE TA}'IKS

o

EM|SStON 5

VOLATILE OI {tc I rflLL RANGE AVG I TEST
CODE lbrhrnank lb/hdank I METHOO CO{fiENTS

1.7Ee,l
BLTI,E. 12E421 HEATED CAITIISTER

O-trLbO-0r12 3.4E€l FD
o.Ettoo.lt{ 7#&, FD

ELTII 0.017b0.0:L 2.8&,1 2.6E0 bv DItlPl{ rETlrcrO

DETECTS I RANGE tlED|AN
5l 5t 0.012 io 0.114 2.oEqiz,t

ACETC'NE BLTMG3 zsEel HEATED CAI{ISTER FIDWTH @t{CENE4reE
ACETC'NE I 2.€E42 HD-WTTH CONCENTRATOR

ACETC'NE I BLTIB 0.m4 b 0.03E 3.3E{21 HEATED CANISTER RD
ACETONE I 0.073lo 0.089 7.9E.02l RD
ACETONE I BLTII 0.@261o 0.03s9 2.7EAt HEATED CANISTER _TSEIDEDNPHI{ETHOD

DETECTS I RANGE MED]AN
sl 5t 0.023 to 0.0E9 z.6E4Zl

Nqg.4E{il I FID

BLTIH HEATEOCAT{ISTER FID

ELTII l.,{E{X b, Dl.lPtl IEI}PO

DETECTS I RANG]E i,tEDIAN
3l ot ND NDI

ACROLEN I ND|S.4E{5t 4.7E{61
BLTI/E4 3.1E{r5l

EIN I BLTIB NDF.IE{[ }EATED CA}.IISTEF FP
ACRCILEf,{ I NDf3.'lE{izl Fro

.EFT I BLTII NDt4.6E{irI HEATED CA}.IISTER

I DETECTS I RANGE l,ED|AN
5 ND to 3.18{5 1.EE{El

ELTII NDT1.4E4{I I N,PNGER DtPtlltETHCrD

:NE 9.0E-06
I BlTitiel 1.1E{5 I HEATED CA}.IISTER FIDWTH CONCENTRATOR

BLTIE NDt6.3E.fiI FID

}EI.IZENE ND(4.58-021 IHEATED CA}.IISTER Fto
:,EENE I BLT]I Nqg.zE{:il I HEATED CANISTER FID

RAMiE MEC'U
z NDto 1.lE{E 1.oE{E

fIDE I ELT|I FPD

NDfl.OE.{XI
ACHLORIDE I BLTT'G4 I I'IEATED CAI.IISTER

---FiDVVI-TTCONCENTRATOR,U

I BLTIB ND{l.3E{'2I FID

CARBONTETI NDt8.9E{21 FID

BLTII I HEATED CANISTER FID

I DETECTS RANGE MEDNN
ND ND

FIDE BLTII NDI1.4E{ZI FPD

;FILOROEEN {E I BLTriE3 NDIo.3E{6I i HEATED CANISTER FID W]TH COT.ICENTRATOR

CHLOROBENZ NE ELT]IiIGT HEATED CA}.IISTER FIDWTH CONCENTRATOR

CHLORC'EE]g {E NDIg.4E{IOI IHEATED CAT.IISTER FID

=NE
BLTIH I HEATED CANISTER FtD

}HLOI I BLTII NDI1.4E{2I FID

I DETECTS RANGE
0 ND ND

CHLOROFORi 1.4E{4 IHEATEO CANISTER FID W]TH CONCENTRATOR
BLTIVIG4 1.0E-03 FID WITH CO{CENTRATOR

CHLOROFORT I BLTIB I HEATED CANISTER FID

I I BLTIH ND lo 0.142 9.4E-02 HEATED CANISTEI FID
o

IJr /:If rlJTr-rrl

FIDWTTH CONCENTRATOR

I

: IIi

,l tr.lLt I
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TABLE 7 SUI/MARY OF 'AIR TOXC EMISSIONS FROM KRAFT BLACK LIOUOR AI'ID PULP STORAGE TANKS. CONTD.

SOURCE: ONE INTERMEDIiATE e FOUR HEAVY BLACK LIOUOR STORAGE TANKSo

o

EMtSSloN

-MNGE Vhr/tank I METHC'O COf,AiENTS

-iffi

-

FD
BLTII NDtg2E{:[ FD

DETECTS I RANGE liEt
sl zt M)lo4.tE{5 3.EES

FIDE I ELTII I a.EEsz FPD

iTMNOL I 9zE{Z
ELTlr,lG/t 1.3E{1 I HEATED CANISTER

-FIDWTF 

CCNCENTRATOR

IIiIETHANOL BLTIB 0.093 to 0.134 12E41 I HEATED CA}.IISiTER FID

:TIIANOL I BLTIH 0297 to 0.458 3.6E.Ol IHEATEDqI{lsTER ND

IIIETI,I,A}.IG'L I BLTII 0.11E lo 120 4.EE{1 I HEATED CAI.IISTER FID

OETECTS I RAT{GE iEOIA
5 sl 0.ffilio 120 13E{1

T}fYl. ET}II'L KETC'T{E I &TI*il' 1,E{,. FDURfiCOICENIRATOR
TC'NE I t.sE{Z I HEATEDCANSTER FIDU'ITHOONrcENTRATOR

ETO{tlE I 7.1eq2 FD
JTC'NE I BLTIH IHEATEDCANISTER HO

MET}TYL ET}O ETOi.rE I ELTII NDtg.2E{:tI FID

EETESIS I RAIGE ]UEE'IT

5 3l NDb t.EE{iI 1.1E{Z

YLIGTC'NE I 7.(E{E I HEATED GAI{ISTER
YL|GTO]{E I ELTIre4 73ES

BLTIB NE!I6.3EGII
NreTEN-T BLTIH ND{5.6E{ZI I HEATEDCANETER FID

YL IGTC'NE I tsLTII NDtrzEB I HEATED CAT.IISTER 6.0ES by Dt{Ptl l/ETl'lc,g
I

DETECTS I RANGE ME I

2 NDlo 73E{5 72E{5 I

I

,TA}.I
I ELT]IIGi3 E.0EO4 FIOW|T|-ICIT.ICENTRATOR

,TAN I BLTI/BI E.OE-O] I HEATED CAI.IISTER FIDWTTH@NCENTRATOR

rtril.ERg, PTT'{ ELTE FD

'TA'{ I BLTIH ND !o 2.11 t2E+@ I HEATED CAiIISTER FD
,TAN I BLTII 0-087ioO.lZl 12E.O1 FID

I

{O. OFTESTSI DETECTS I RANGE MEDTAI I

1 ND to 2.11 8.OE-O] I

I

{LO,RIDE BLT]I/G: IHEATEDCANISTER
---TEWiTH@rcENTRATOR

.ORIE'E I BLTI'G4 I HEATED CAAIISTER FID U'ITH @T,ICET{TRATOR

II/IETHI/LEt{E .ILORIDE ND{6.3E.o:tl I HEATEO CAMSTER FID

.ORIDE I BLTIH NDIs.OE{'2I IHEATED CAI.IISTER FID

]I/ETHYLENE ILORrDE I ELTII NDl3.2E{Xrl I HEATED CAT{ISTER RD
I

NO. OFTESI I DETECTS RAMiE MEE'I/ I

NO ND I
I

PHENOL NEX6.3E{!il 3.2E{Xt FID

PHEM)L BLTIH o.toa to 0.256 1.7E.O1 IHEATEDCANISTE F]D

PIlENOL I BLTII ND]9.2E{3I 4.6E-O3 IHEATEDCANISTER flD
I

I DETECTS RANGE MEDIAh I

1 ND lo 0.256 4.6E43 i
I

YDE I BLT]I 1.8E{Xt to 2.3E-G} 2.3E-U II II,FINGER DNPHi,ETHOO
1

STYRENE I BLTUG3 1.5E-g I I HEATED CAT.IISTER FDWTTH CONCENTRATOR
TYRENE I ELTN'G4 l.3EOr FID W]TH CONCENTRATqB

T

RANGE ME I

2 1.3E{Xto 1.sE{X 1.4E{X I

o

J r'llol I t^1 |lI AVG I TEST

'i!l'i'rr1;1t l:tiriTl [il{1r{r;l].!lgl
n-l€:X iE I lJ{\ ii.I.7-rILlriil

--6m-iooor.[

I

:la lt:!
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TAALET SIJI.'/IRY OF 'AIR TOE EGIslls 
'NCNI 

KRAFT E,ICX LETTN ATD rltlP STINIGE?AII(S.CCIIIITD
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ITE
ot rD E I

t.-{.U rPWII}IgCrcEilTRATCR. U
TCTIET'E I E.TE' z--4t rPWIrII CCIITEXTRATCR

pbo.orz IGATECf,'SIB FD
TCI-LETG I BTH FD

ET! F

). oFTESTSI ETECTS I RAIGE
3t ]o5 trE€ t.G{a

]ct T.CAIEDS'E IER FD WTTH OCf,'rcENTRATOR. I,

a.rEsl IGATEDCrrlSTER FDilTHOCNEE}fiRATfi, I,

R,II'CE EH
2.,E{.1

IIilIIC I

1.t.r-Tffir! ELTH FD
T}nlG I ILTI IGATEDCATGTB FD

t€.trTESrS RlrGE EH
I E lot

Il{rtE EwlTHOOEAITRATfi
1.12-TREIA EETI.qIC I i.rrea

T}IAIG I FD
1.12-Trcil-O PET'UIC I 4TH ,q7.-€t I I=ATECX|STEN FD

iT}tTG I ELrI FD

! ETBCTS I R^iEE Eilfi
5 I o ,o E' I I

TRCH.CNCE] mIr- 1q=4I I IGATEDq^lGTER
NETC I.CATEP GAIIG,TER FDwlTHOOTGEilTRATH.U
YIIIIG I ELTB FD
nttElc rq7.E€t I }CATEDCAIISTER Ff)
N.E}C, LTI FD

IW'.trTEIS RTITEE ET I

o tp I

!

M.DXYI-E'G 2.}EG FDwlTHOOTEilTRAr(N
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TABLET SUilUARY OF'AIR TOXC: EMISSIONS FRCIM KRAFT BLACK LIOUOR AAID PULP STORAGETAI'IKS.CONTD.

SOURCE: HIGH DENSITY PULP STORAGE TAl.lKSo

o

t

ETIS5rc'I ls I

I i,ltl RANGE AVG I TEST
lMrr/lank I Vhr/t nk I MET}DD coit/ENTs

I

FST@ o.B5bo.10i, g.Gqz,t FID
I

ETE TS RflIEE EUIN
sl 3t ,rDt 9.{E4 l.lE q! I

I

DERESCL I PISTIC
o€RESCL I

oCRESOI I

I

). OF TESTSI DETECTS RANGE r,EDnr{
3l 0t ND NDI

I

,DE 23EOa to 3.2E{4 23E+rl t|/PlNGER DNPH IETHOD

CIJiENE I PSTIC NDI5.TE{2] I HEATEO CAI.IISTER FID

CUi'ENE I PSTIEl TEATEDCANISTER FID

CI,,ENE I NDIs.3E{3t I HEATED CANISTER FID

RANGE MEDIAN
3l 0t ND NOt

lJncl{. HANE I PSTi,Pl HEATEDqA'U5TER
NOI5.4E{5| I

RANGE [,EEXAN

2t 0 ND NDI
r-rllvr

?sfiED-
:

12e{41 -;iffi
DETECTS I MI.IGE rCDUN

zl 1t NDb 12E{'[ 6.OE.O5l

DTETHYL Drsil fIDE I PSTIllpl a2Egt HEATED CAT.IISTER FID WITII OOIISEN I F(A I

"FIDE I PSilrcZ 1.lE{t I HEATED CAl.llStTER RDWITH @NCENTRATgE
.FIDE I FSTIC HD

IETFTYL DIST flDE 0.03t1lo 0.17 1.1E.O1 I HEATED CANISTER FID

-FIOE I PSTIE2 0.0(B to 0.611 2.3E-Ol I FID

RANGE MEDIAN
5 4 ND lo 0.611 1.1E{1

trrDE I

trIDE I PSTIC 0.64 to 0.71
6.7E421
6.7E.Ol I

-F]'DWTH@I.ICENTRATOR

FID

DTGTFIYL St _T 0.15E to 0.206 1.9E-01 | HEATEOCAI{ISTER F1D

DIII/ETI{rLSUI flDE I 0.395 to 0.529 5.1E.{'1 llElTED CAI,IISTER FID

RANGE
5 4.0E44 to 0.6:19 1.9E-01

ETI.IANOL I PST|C 0.(f,16 to 0.031 2.9E-021 HEATED CAI{ISTER FID

ETF|ANOL PSTIEl ND lo 0.0067 4.9E.Gil BEATED CANETER Fto

ETTiANOL PSTIE2 0.012 to 0.013 1.ZE-OZl HEATED CANISTER FID

. OF TESTS DETECTS RANGE MEOIAN
ND lo 3.1E-02 I 1.2E-O2

:THYL BET{ZE PSTIC NDtg.4E-O3l I HEATED CANISTER HD

ETHYL EE]SEI I PSTtEl NDt6.3E{2t I HEATED CA'.IISTER FID

:TT{YL EENZE NDI5.3E{T31 I HEATED CAI{ISTER flo

NO. OF TEST RANGE MEDIAA
0 ND NDI

FORINLDETIY NDtl.EE{4I 9.OE-05 h,PINGER NCASIMETHOD

FOfNiALE'EIIY I PSTIT/IO2 h/IPINGER NCASIMETHOD
PSTIE2 i II,PINGER DNPH

,. OF TEST I DETECTS RANGE MEDIAIi
3 1

IJ i.l
I l.l

! rrt.\ I A I

,r, ID/:\\r

lr!t,7Mrtil 1.2E{}4



rcEr-r
ETI.CD OCTEIIITS

lE[t
MtFSTEE

E
'D

E7.tEg
FD

Rrc EuA}lETECTS I
t.rE{..tDbt-fl

a.Eg,t FPOO-BbO-E5:DE I

a--@trcTlxru. I

PSTE,:lI

I}CATEDCT'STERPISTE o.Bbo.lLI

o-ort 5 0.ttD 1.tc&, IGATEDC'5TSTB FI ttSTEltTlut{cl'
,..E{1 IPIsTEI o.Glbo.EIETF^IOT I

R$rE. OF1ESTSI l,fotlT--T5

3.-{aJTEToC ITHI/L ET]fI !.-€tPSTE,I
FDPSIE lB-t&t qorlJIGToE IIET}IYI. ET}TY o-Gil FDFSTEt rql.rE4f,:T}fYl. ETHY

I F@l FDNE6_T
RIIEEI TTECTS IIS'.trTEsT

5-SlDbt.lEg

I.}E€ FDWIHOCIIAfIRATCRIPSTENT}fYL I
T:E€rrtaETE;E

FDwlTHOcnEAfTRATfrFSTET}fYLEO
FDTTYAETCI'C I FSIETIEtrilrcE

iG-€TTY1IGTCICIETHYL

). OF TESTS,

I

iga.aE{4 zEOalrT t{TIETTTYL
tB.iE4[FIANIENTYLT' T

I}CAT@CA}'STER FD
'TAN I FSTET}fYI.E

Ff)I PISTEI lob0.o.. 3.}E€PTAT
9.GO.: }CATEDCATG'TER FD,TAI{iT}fYLEF

I

RAIEET TTECTS
5.EOaI iD5..aEG5

I I

tgr.G+[ I}CATEDCA'ISTERtoRr
FDWITHOoEEilTRATfi{LoG

+oG

II

I ETECTSI{O. OFTEST
5t

r'Jrl-

UEr.c{*IE-v:-r.EI

-l l8-

IiAE.ET SIT||IARY oF .ATt TE,OE AGstOls Fn(I ICAFT T,TCX LrlTN IID H'I- STORAGETAI{G.OCITITD.

SCIIRCE: @

PHEI{OL I b FT

FE)

r{o. oF TEsTst
ll t tDbo.it a-G

I

FD
: FSTET TCATEDCTT'SIER FI)

I FD

b

I

I

e

f

-t trr", :l qrlrr:r-\(.::l

iP.t,iIl

fiflirf eih-r

IIF6TI
0.Ol55OOr7 I

: r-llr.I--!i {l::l

EUr{

-5I
.,r3ii-:--

l't r zl 'I i':IY rr::o:.1

'I:- r^r r r:I-l (.--:l

-rE{Xi
I-.ijlri:T.tGli

-a=il ,' . f 
^.I l:r-t t.. :a

I I.l

Il

CIETECTS i

itf t'.IiI.r---rl I. 
'E<'I



o TABLE 7

-1 19-
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SUMMARY OF 'AIR TOXIC' EMISSIONS FROM PULP DECKERS

NO. OF
VENTS

o

MILL
qo_DE_

TABLE 8

TEST
DATE

PULP
TYPE

PROD.
RATE

ODTPD REF.VENTS TESTED SHOWER WATER

References
9. lndividual Mill Testing for'Air Toxics'- NCASI Mill File lnformation.

14. Volatile Organic EmiJsions from Pulp and Paper Mill Sources - Part lll- Miscellaneous Sources at Kraft

and TMP Mills, NCASI Technica! Bulletin No. 677, Septeember 1994.

I

tJ
I

DEME 1994 SW HOOD & FILTRATE TANK 2 WHITE WATER 837 ODTPD 14

DEMF 1994 HW HOOD VENT 1 CLEAN COND. & FRESH WATER 717 ODTPD 14

DEMM 1994 SW HOOD VENT 1 FRESH WATER 4ffi ODTPD 14

DEIB 1993 HW HOOD & FILTRATE TANK 2 NA 750 ADTPD I
DEII 1993 SW HOOD & SEAL PIT 2 NA 1O5O ADTPD I
DEIJ 1993 HW HOOD VENT 1 NA 670 ADTPD I
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TABLE 8 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM PULP DECKERSo
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,PTA[.| )

ITS I

I NDb t-6E{il 1.0E{ll

iiE, I i'tl EEMF HEATEDGAIUT'TEF FU

LC'R,IE'E DEiiil HEATEDCANIS'TER I

HEATEDCAIISTER I

FT

FI

DEII
-:-::.::=_=:::-
HEATEDCANETER I FID

DEU HEATEDCA}.IISIER I FIT )

DETECTS r,lEUAN
6 IE

DEU HEATEDGAI.IISTER I FD

EETEGTS RA MED|AN
3 ND NDI

3.9E{' HEATEDCANETER )

2.gE{B 1.4EfiZl HEATED CA}.IISTER )

iE MEDIAA
o1.4E{,2 E.6E{o l

,INENE I DEU HEATED CAT.IISTER Flt

MEDIAN
2 z NDb -9Eo2 1.3E-O2

IYE'E DEII 1.48.fir RTI DRAFT frNt

:CTS F NGE MEDIAA
2 ND to 2.EE-o3 1.6E{3

JNE E'EME z.3E{4 I HEATED CAN]STER FID

:NE OEMF HEATED CAT.IISTER FlI

STYRENE 4.5E.O4 IHEATED CA},IISTER )

:cTs RAI\ MEDNN
NDto4.5E-o4 2sEry

ALP}.IA.TERINI )L NDT2.4EfiI I HEATED CANISTER )

I E I F(A(;tlLL,Xl :THYLENE DEMF HEATED CAI{ISTER Flt

I E I KAgFlLr.rl(r :THYLENE 7.gE-U I HEATED CA}.IISTER )

----______}Tr

-----mmFil l.lIii;l
lf lrl

l;L\IItll

Lilea(l

Ilr^tIlcli

trltl : r r:l I I rloi;r I l !.l I lill

r' {t
Lt lri lr

p-oF' i+ti.'l -- ---aamE
lI rl

L.llLll I: lr:ltl rI.L\I I1.,I lii T FID
I

lia:lllqf

ll I tll llr.i1 ND !O Z.6E{'J I F(TI E'f(AFI I I'I1l;l

I YF(E

i i(o)i iTHYLENE r.l:lhll HEATED CANISIET< I FID

I
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TABLEE Sr.r]ARY C'AA TOE EMISS|ONS FRCT' PITP ECXERS I

a

e

R TEE AYG I TEST I

tsAI'TI,E ETI€ I C*NTS

IIG E
a.tEgt

lG, t.-gl IGATECXSIE I

TCLII FD
TOLL ztE{at FD

ITE rD }GATEDCf,.STER I FD
TOLUENE rl IGATEDCTTSTER I Ff,
I lrJt-lJEl\ Ff

I

;TESTSI RAIEC
6 lE,bz.lE{rt 5.EG

I I

FD. I.CEETSEIE,

FI)
I rlJ IGATEDCA}'STER I FD

ESTSI RIIE, EUr
1 19bt.r€ l.rG.

rE IIGATEDCX'SIERI FD
t.t.t-II 15 IIGATEDCf,STER I FP

II.CATEDGAI'sTER I FD
1.1.1-Tl FD

II.EATEDCII'5-TER I FD
1.l.lj !.EATEDCXSTER FE'

,8.tr :TA I RflT
I )o }D

a-Eg Ffr, u
E5 I FD

1 .r z-T Elflr I}CATEDCTIISTER I FD
Rrc}TL$ CET}IA'E, I}CATEDCT,ISTER FE'

OETMT€ rg7.G€ }CATEDA^I\STER FD
1EE.lE{ IIGATEDC TUSTER F[

?f,r.tr :TS I RAISE
G 6..aEG

I FD
tfqj r5 I FD

.GCEI rjE4' I FD.U
I I

EU r{ I

I lD5 r.=€ t.rE{x

1.1E44 I}CATEDCA'iSTER FD
I 55E{X EATEDCAISIEE FID

M.DXY .E}G rH I Ff)
m^}xY .ETG, rE I FE,
m-DxY .EIG I rt I FD

}EATED CTI{STER
I

cTs I

I 3 iob3=oa E54t

oxn r,I I FD
15 I I FD
r,g I FD

tG I}CATEDCAI'STER
CXYLElG ITATED CAIUS'TEF I FID

2 I

..lI i

-FD-

irl lr'JY'l
EI !:JY-Yl [! J-\l jrP-t]:-11J;ll

f rIJrI

lY : r-n]Il

irII EI ia-Jr_v

.- l I:r.

1.12-TR rI . i' l
EI lll ,-\tjrf{rl.iitJ;I

\Ei

I ETI ---rctalE{(

ii iilrjr: alC{al
IJI ,-\rjr]fr-rl--iiJJ

llr-JrYl

M.DXY I

f :f.rl

NDIr.TE.Grl J

E

II
tsI

Nrl-a:{l-1...:l
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TABLE 8 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM PULP DECKERSo

Ndas
(a) U - midenlifird end unconfirmcd byGCn S
tOi fgj OgCf<gn unils u,ltr cod.6 DEUI 1X - 16 q; he hdrd canisbr gssG Fr. conon8&d bofore enatysb on lhe FDI

ici fiOgCf<gRmbwiurcodGDEX(X-lS4dptrcrfdcenitttrgnsrcst'tnotco.tc{tr0.db.br.en ty{tbontloFg

IIED(AN - otpiric.l nrrdian; MEDNAI.I'- T{C,RPLOI rnrdba; tIEIM,l'l- 
"SDNn'mdbn

o

o

EM|SStOt{S
IOI.ATILE C'RC \,llC

I MILL RANGE AVG I TEST
Ib/AE'TUBP METHCIO I

-_EOMM_ENTSDEtr tsE@t ITATEDCAIUSTER I FD
IJEil t.G{r I FD

I.ffTESTsI ETECTS I Rtw
2 I 2 I 5.6Efl

bC/ADTUBP

TOTAL}IYDF ARBONS I 5.1E-OZ I M2!tA

TOTALHI'E'RC E'EMM 9.oE{E M:I5A
ARBONS I EIEIE 7.7E82 I M25A

{O. OF TESTSI DETECTS RANGE MEDIAT

3 3 s.OE{Z to 9.OE-02 7.7E42

rr:^,i{{il|



IABLE9 SUMMARY OF 'A!R TOVIC' EMISSIONS FROM KRAFT NCG THERMAL OXIDIZERS

MILL
9ADE

TEST
QAtE

SOURCE
DESCRIPTION

PULP
TYPE

OTHER
NEABi'AIION

CAPACIW
DAY REE.

994

Noles
SC . SEMI.CHEMICAL PULPING

Bs[granao
9. lndivldual Mlll Tcatlng for'Air Toxlcl'- NCASI Mlll Fllc lnformatlon
14. Volalla Organlc Emtislonc from Pulp rnd Papcr Mlll Sourccr - Pert lll - Mlrcalhncou. Sourccr at l0rlt end TMP lll[r,

NCASI Tcchnlcal Bullctln No. 677, Scptccmbcr 199'f.

I

N
@
I

NCG

o o o

IIJFT-rilrI:IIrlIEITtrIEAII=EIEEDl.I:-l{il:lLIdl{ sw,Hw INCG THERMAL O
nil{f,lL\d3 EIryTIIrFqa--NCGTHFRMAL I

LET STACK FI'IIiTL'/NCG THERMAL I

1994
l06a-

IET STACK t1'^'/rcm till{il^llM
Fft^'/IJ:I:X1
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TABLE9 SIJhIi'ARY OF'AIR TOXE EMISSIONS FRON' KRAFT NCG THERi/I.AL OXIDAERS. CONM.

SOURCE: rcG THERMAL OXOZERS
o

o

,NS I

\rc,IITILE OF fIc MILL RANGE AVG I TEST
tb,ADruBP rlETI€D

I

t{,IT
t.7E€t m,
ltE{.t I FD
a.G4il tl m

I

DETECTS I RANGE IEDIAN
.l 3t ltEl io 4.0E-{li, 7fr+,t

I

:ETC'NE I 4zEgt HEATEDCANISTER FTD

ACETC'NE I 1.0E.051 HEATEDCANETER Flo
:ETOT{E I r.sEO{t FID

2.5E{:t I HEATEOCAMSTER FD
I

{o. c,F TESTSI RANGE i/EDlAt{
4 3 2.#1vl

I

ACET@HE1,lC NDl.4E{Xil I FlD
I

FD
FID

HEATEDqN|STER FP
I

DETECTS I RANGE rEOUN
3t ot ,{D NDI

I

BEItrENE I 1.oE.O:! I FID

:I€ENE I HEATED CAI{ISTER FID

:}UENE I 3.0E{4t IIEATEPqANN'IER FID
t.5Eflt HEATEDCAI{S'TER FID

I FD

RANGE II/ET'IAN
5t EI NO !o 1.OE{3 15E.O{ I

{DE I NDI4.oE{XI I FLATT/E PHOTq/ETER

3.6E{r3l HEATEDCANISTER FID, U

NREOI.ITET ND[5.3E.{F| I FID
HEATED CANISTER RD

TREChITETT CHTORIDE Nr/e I \rvr\ NC'[1.6E{Et I HEATEO CAT.IIS'TER FID

:HLC'RIE'E I ND[l.8E-O:'] I HEATED CAT.IISTER RD

RANGE i,EI]|AI{.l
5l NDlo 3.6E{Xl s.rE{Xl

GAREOT{]|L St FTEIE ND[3.OE{XI I HEATEDGANISTER Fmn E PHOTOi,ETER

{E I NDE2E{sI I FID
IE I HEATED CAAIISTER FID

CHLOROBET{Z NE hlcGToi/n HEATED CANISTER FID
NDt1.2E{4t I HEATED CANISTER FID

NE NDt1.3E43l I HEATED CANISTEI FID

RANGE ilEDnnl
5l ND NOI

CHLOROFORT ND|:}.OE44I I HEATED CA}.IISTER FID

F,lcGTOlrc NDt3.oE{El I HEATED CANISTER FID

CIlLOROFOR NOt2.7E{Xl I HEATED CA}.IISTER FID

CHLOROFCmT lNcGTOlul HEATED CANISTER FID
INCGTOTC ND[2.EE-031 I FID

[O. OFTESTS I DETECTS RANGE MED[AI{
ND ND

DCRESOL I tNCGTO|C FID

CUMENE NCGTOIC HEATED CANISTER Flo

rHANE NDt1.2E{41 I HEATED CANISTE I FID
o

t.{.:,r, .',

trrtd:\.Jt,r :tii( :RIIETHCp
rjaTrf D-i:i-rrl:

I1TJ:\ iift{rlIliii:Il
Idi/lIrIJIi.lii:

.TOraE I

I[.,.ctI.]J,.

I

NOI1.3t

INCGTqTE
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IilEEl Srr|/lfiRy OtF.ln rErE EG$r6 FrU mAFT tlCG THERTTAL OXEIZERS. CChITD.

SOTRCE: rDG TTGiIIL ffi
e

e

i{5 I

WC I 5l Rrc AreI TEST
runE ETIO O*NTS

HE E
t*

'D]IUIG FD

.GT6rSt GTECTS I RXrcE Ery
/ to lol

llN/t.EIG ztE{.1 FD.U
tFtr.6c ]o6ru t.tECl FD.U
Nfl,l.E'G
ffii6-
i rrEcTs

a
I,r Ff)

.Fr FD
-Fr FD

THILE fr
'D.Fr FD

irSE E'I
5t ]lD E I

T}fYL St FD
FD

ilGTrflLS[ itcrcr FD
Tr.fYL St r FP

FD

.trTESTSI Rlrr EDUII
5l o 10 tot

ETr.t trcL I ll€6Trc FD

IT€GTCE t.*{a I ]TT }GAgFI*;ERET}T'O
lSGTil/ 5-.aE{l tIT

iG.tE{c
to. oF TEsTsl ETECTS EUlr..

,ob5.G€ t.G6

THGX IC I FD
Ir{GX IC I ..TEG IIGATECNIE FD
,T{.EXAIE FD

FD

r{o. trTEsnsl 2ESl
HYE'RC'GEN 5I }CATEDCA,ISTER FIIIEPIOTCIETER

t I

T,ETHANOL I IIGATEDGT}'STER FD
TITANOL I FD

iTHANOL

FoFBTS R|ISE EU'
a 3,S€ I

I I

ITETHItETH JXETqIE FI'
JIGTCnE I}CATEDCAilSTER FD

I/ETHYLETTf ]XETC.E FD
r,ETH\t ET}fY JXETCTIC 3lE{a

' ,}GAIED CAITISTEF I

II:{,rll [[{q:{rr-r] 1'1:;l
t.l

ll-J.Iifr-fT]-3 i:-:l
I otlle ' '

-r:ilTif-El
.lrr{.iaI

;t r-i
;fEr-:flH r-{ I

EI
I l]ol.l ri' 

^'
rTirlr-rl-jf 1l

tir r i- al

TIERETT{CD

.' .cl l. ' .' :e::a ' It::.ttl

r nreE

I .' -c11. ' '
lllr]crft- I

i!: a-r-rl {

l:/-'i:el ' I. t rJr

If rll }IOGTOE

I: r-lIrll.r-rl Lllrii D

lI'{,-.rrrri{-a

I ..-ella .' _'.

fxETO\E Lil.r^qul.ji
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SOURCE: NCG THERMAL OXDZERS
o

o

t MLJ-
-tl^AIGE

AVG I TEST ffih,ADruBP I i/ETl'lcrD

FD
I{EATEDcx{slEE tD_

YI.XETC'NE I
}IEATEDGAIUS'TER FD

FD
T6EE I 12E{$ I HEATED CAI{ISTER FE

RANGE T,EDIAN

5l ol ND NDI

NOGTOIC ND:,2E4:I I m
I}IANE I NCGTOIC rEIZ.TE{st I HEATED CANISTER FE

]THYL i/ERC PTAII I NUL,I('UE FiE{-TED CAI{ISTER FID

PTA}'I 5.5E{5 HEATED CA}.IISTER FID

,TAtl
I

FET-TED CNNISTER RO

FTAI.I HEATEO CAI.IISTER FID

PTAT{ I NCGTONC
FID

EETECIS I RAT{GE TCDIAN'1
5l 1 NDto 65E{5 3.tESt

HEATEDGA'{ISTER FID

.ORIDE I

HEATEDCANSTER FE
F1D,ORIDE I

.ORIDE I l,lOGTCllC NDtl.oE{Xrl I HEATED CANII'TER

DETECTS I RAttlGE EUAN
5l ot ND l{D I

PTENCL I iIOGTOE NDtt.rE{il I HEATED C'AITIISTER

TrliENE I
6.1E{O I HEATEOCANISTER FID

STYRENE NDE.OE{EI I HEATEDCANETER
iWRENE I NCGTONN' HEATEDCI'NETER
TYRENE I

OETECTS I RANGE UEE,IAN'
/ 1 ND lo 6.1E{E 4.1E{

T}MENE I ttD{t.,lE{.tl FID

ND{1.{E{5t FID

IETRACHL ND]I3E.(xI FID

NO.OFTESTSI RAT{GE lT/EDU

I ND ND

THEi-EDCA^IISTER
IHEATED CA}.IISTER

NDt2.4E{!51 FHEAfEDCATiIISTER
NDTE.EE.(5I
NDl1.1E{:n

NO. OF TEST I DETECTS
5 I ND ND

INCGTOII/E NDI52E{FI I HEATED CANISTEF T- FID

THEATED CA}.IISTER

)BEhIZENE 7SE-O4 I HEATED CANET

)BE}IZENE NDl1.7E{Xl IHEATEOCAT{IST T- FID

I DETECTS RANGE MED[AN'
4 ,| ND lo 7.9E{4 5.3E{E

1.1.1-TR|CHLO {OETHANE HEATED CANISTER FID

)ETl,l^NE NDtl.2E{51 THETE6ENISfE T FID

1.1.1-TRICHLO NDtl.1E-{Xl I HEATED CANISTER

1.1.1-TRICHLO CETHANE NDr3.9EO4I IHEATEO CANISTERo

ISI I

i I +..1 1._ ,',

:t

I.l:r lt lI

6FiE-t
Fp 

-

FID

l-ll

r (.ll.ll Ill
I HEATED CANISI

tt.tr!l-ita INCGTO{C I I{EA I EL., L;ANI5 I E

t2.rt-TRtcHL hil,
T- ND

lil[r{cl(.lh r
T- FID

Fto
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suraRy oF.It lre: s3Ins FIOI nrFr rEG THERII L oEns- oclnTD.

scuBcs-
a

a

e

I IAYCTIIE
TESTIrrEE AEII TI

ETT.CI' O*NTSEEN.E

FDlTtttc I

rre
E IEot5t

FDTltltc It.12-TRE[.I, ETIfl'G I
FDlqt.rE{{ I:Tlw€ I1.12-TRlCtI.a
FDrE.E{rC IElm1.12.TRrc}l-

EHRAT€EETECTS I
ID_,7a

rgt2E{q I

'GATEDqllSTER
Ffm.ErG I ipgrr*IttrcHL(,r{r.E
FDTRICI.ILC'RC'ts II

}CATEDCA,ISTER FDYLEIE ITRIC}ILOROEI
FD
FDl.E}G I

Fre Erl.CTESTq
rD rDl5 ol

FD
E

TE.Gt FD
FDz-{.t

IICAT@CTTEIB FDI1€grr
Frc

Z-Z?SEbz-{a5t

FDa.treeXt1ETC I

IICAIEDC'IiTSIB FE,
FD}XYI.E'G
FD3.tE{aoxYt-ElG I
FD

I

t€.trTESTSI
f,rb3-tEq5t

FD
FDI}D6TE

RIIEEr().trTEsr ]ot

FD7.GGTAJNCTC
FDI}€GTErc

II

7. 4

Ft.}E{aTERPE}GS
a.-{tl }CATEDCAT'STER FDTERPETES

FDTERPE'ES

ll tlli{;-.

IGEI N -rrf-st ttEhr: I/CEIAIf -'ffnPtof ttEbn: lGlIAlt- ' :sOh'trl-

Y'J\r:rYJr--ir::I
IIJ-\r:il{5jt::l

rDl

filtlrtE I

l-..1.r i.- '.
TYLEIE I

mlrl:.i.lr llli?-ri;-Il
[T7\iiir-r:=E:l

Il--cii.lY f
DX.\n-EIE I

I I-o-crio ' I lI: J,\r:.Irr: -r!r::l

r2E4tl

Tri:f i-TrT: lf: J-\r:.I.Jr: rllr:l
III-IIrrfqr]-;;;,1

t-b
I l'icl i. ' : ll: t-lla.I, r,' \'tlf :l

l: J-lrr.I.J-rl -rrt:l

TT ti
tI rl ['YJrrriiI':'4

L(.l r-!l:i..:ii.!a-rii:1.-i :-II-i^t^qlrc-:

ta
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SOURCE: NCG THERiIAL OXDtrERS

!Hl'
U - onilcnl'ifid end uncotfrmed RGCliutS

o

,.ts I

AvG I TESTiE

-COiTltlENTS
TGT}IC'O,BF

3.tESt I

ilffi ------zEoft Im ---zEaiTl

I7l-, n

T];T;N



TABTE 10 SUi,MAEY_0F_,ARIA souBQEs

MILL
CODE SQIIRCE OESCRJPTIgN

SULFITE
PULPING OTHER INFORMATION

TEST
DATE

ODTP'
DAY

wooD
TYPE BEE

['remlt _------l

I _NguE_ t

lfw190t1 'tEO OOIPD
1994 714 00TPD 8W

I
INH3.brrcd thcdrdlum

I SB-FM| 4 I5T'It I

eDEVir?- ll co

t qqPVNiF_J eomiNED 6L6W

Notes
(a) tnctudea the 'Grccn Stack,' 3 Washcr Hooda, 2 Scal Tank Vcntr, E Rcactot Tenk Vcnt e 02 Blow Tank Vent;
(b) TC/S - tons wet chlpe charged pcr !cc;
(c) Thrce of four flltretc tankc vcnte wcrc not tcctrd. Thcrc thrcc vtnb go to thc nulrtncc ecrubbcr.

Refprenc,eg
19. Votaille Organlc Emlsslons from Pulp and Papcr Mlll Sourccr - Part Vlll - sullltc MllL, NCASI Tcohnlcal Bullctln No. 882,

November 1994.

a

t)f

a o a

[ffi#Lllffis
ITiTIMgFb.lcd

19
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TABLE 10 SUMMARY OF'AIR TOXIC' EMISSIONS FROM MISCELLANEOUS SULFM PULPING SOURCES CONTD

SOURCE: REDST@K WASHING SOURCES

o

AVG
Ntc MILL EST

oot E hrc,DTP I METHOD 6MMENTS

8.8EAl -iEWM@NCEiITRATOR
\CEIALOEHYI RSWMP 1.rE{ HEATED CANISTER -|6TM@NCET{TRArcR

NO.TESTED I DETECTS I MEDIAN I

2 I 2 I 4.9E{B I

ACETONE I RSWMI 2.1ESl HEATED CANISTER

ACETONE RSWMP 6.28{}3 HEATED CANISTER

NO.TESTED I DETECTS I MEDIAN I

2 2 I
4.2E{01

ACROLEIN I RSWMI NDt5.gE-o4l I HEATED CANISTER
HEATED CANISIEB

NO.TESTED I DETECTS I MEDIAN

2 I 0 I NOI

:NZENE I NDt2.8E-sl I HEATED CAN]STER

6EiEEN--T RSWMP NUl./lEO4l I EH-TEDCANISTER FItrwrrH coNcENTRATeB

NO. TESTED DETECIS I MEDI/AN I

2 0 ND

CARBON TETR :HLORIDE I RSWMI HEATED CANISTER

;ARBON TETRi )HLORIDE I RSWMP HEATED CANISTER
--FiDWtrFcoNcENrRAToR

NO. TESTED DETECTS I
MEDIAN I

2 I 0 ND

)HLOROBENZI IE RSWMI NDI3.9E{41 I HEATED CANISTER

IE NDt2.0E{41 I HEATEDCANTSTEB

NO. TESTED I DETECTS MEDIAN

2 I 0 ND

;NLIJI(L'F\JI(lvl
mLo-FOEFfr RSWMP I HEATEDCANISTER

--FlD wtrH coNcENTRAToR

NO. TESTED I DETECTS MEDIAN
2 I 0 ND

DIMETHYL DISI .FIDE RSWMI NDI1.6E.O2I HEATED CANISTER

)IMETHYL DISI ,FIDE NDt8.3E-O3l THEATED CANISTER

NO. TESTED I DETECTS MEDIAN

2 0 ND

.THANE RSWMI NDt1.4E-BI TH-ATEDCANISTER
'HANE RSWMP 6.0E{4 HEATED CANISTER

NO. TESTED I OETECTS MEDIAN
2 1 6.OE44o

FIDWITH CONCENTRATOR

-FIDWITH 

CONCENTRATOR

I RSWMI FIDWITH CONCENTRATOR
II I'

FID WITH (;()NUEN I XA I L

FIOWITH CONCENTRATOR
-TI-DWITHcoNcENTRAToR



-r3G

sctt RcE' RErntEr w sHnE stfrRcEs
a

e

AWI
TESTrll

MT{TSccr, ETI*DI

WT
FPWrIH OEIEEI'TRA-TCXRSWIP lqr2Eoo I}fY1EXE

rTl ;IsINO.TI STED rDt

FDWTIH COTrcEXIRATORRTIUUII
HEATEDCA}IISTER FtowIIH coircEitTRAToRIRSAYTPUMET}TYLSUT

I I

IEDA}I IDET crs I

xo

l..E€I HITREilVU
].IIT

EUr{ IOETECTS
7frAt1

z.,trott IIEATEDCAilAIER1trEtrui
HEA-rEDqA,.STEF FDU'IfiOOTrcEXIRATORRSII'IP a.-or IITETMNOT

EUAil I

FIO UI'ITH @}ICEiITRATORIRSUYTP e3E{.1

IEDAX I

c3E{a2

]lEfllE.o.0 I HEATEDCANSTERIETHY .rsoBt YL XE NE

FIDWTIH @i'CEiITRATORRSUVUT NqE5E4'I
IRSUI'UPPTAI{

I
I

I DET :Ts

I

ITETHYLENE C

NO. T ,STEO DE grs
oI

I

STYRENE

I;I.l

ei DETECTS IEDIAN iNO. TESTEO
2 NDo

TABLE 10

l1' .:iir.:.:Il

NO. TE

:..- i{ '- 7^r

rfr-'3lMI

i(I(rtri ll

lrirtl IIfIE I I:.r-\l I I 
t l:i I I lct l:I ' ll I: I.l.l

Irlar

:i--'I'^1'.lZ
':-Ir-fJr 

r l il{r--lli {Ir l iA ft,' i

Jtlill
IIrr:11 Iil{;Il; INDT'.38{I3I I }IEATED CAIINiTEI I I I rli'll l:Ir^.1 Itq { Illil:ll.]i{
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TABLE 10 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM MISCELI.ANEOUS SULFM PULPING SOURCES COMTD

SOURCE: REDSTOCK WASHTNG SOURCES

U - unidentifed and unconfirmed by GC/MSD
MEDIAN - empirical median; MEDIAN. -'NORPLOT" median; MEDIAN- -'SDln" median

o

AVG I

TESTrssroNs IMILL I
6UMENTSMETHODlbrcETP I

HEATEDCAI{ISTER|II{YLENE I RSUmtTETRACTIL(
1.1E{ilTHYLENE

DETECTS I MEOAN IIIO. TESTED I

s.eE{Xl2 1 I

HEATED CANISTERRSWMI 2.1E{/.lTOLUENE I

--nowmt 

concENTRAToR_HEATED CANISTEBRSWMP NDll.3E.O4l I

MEDIANDETECTSNO.TESTED I

1.4E{412 1

HEATED CANISTER)BENZENE I RSWMT I

HEATED CANISIEB3.8E{4)BEl{ZENE

MEDI,AN INO.TESTED I DETECTS I

3.5E{41I2 I

EEAITD CANISTER:THANE I RSWMPt.1.1-TRICHLC

FErFDCANISTER)ETHANE I RSI/I'MI1.1.2-TRICHLC
HEATEDCANISTERRSWMP NDf,I.1E{4] I)ETHANE I

UEDTAN I}O.TESTED I DETE TS I
ND02 I

RICHLOROETH
'RICHLOROETH -iffi-l-I-i:-=Y--:--

HEATEO CANISTERRSWMP

MEOTAN INO.TESTED I DETECTS I

ND02 I

RSWMP
mlP-r\r LSNE
m.pXYLENE

MEDIANI DETECTSNO.TESTED
3.4E-{}42 I 1

3.2E-O4 T HEATED CANISTER _FID-W-TTHCONCENTRATOR
I HEATEDCANISTERIRSWMP 8.4E{4

I DETECTS MEDIANNO. TESTED
5.8E442 I 2

FiDW|TH CONCENTI TqE_
I IISI BP

I HEATEDCANISTER2.6E{1IRSWMP

I DETECTS MEDIANNO. TESTED
2 1.5EO12

rb c/oDTP
I M25A}ARBONS RSWMI 7.2E42rOTAL HYDRC
I M25AIRSWMP 1.6E41E'mrEv6m llRBoNS

MEDIANDETECTSNO. TESTED
1.2E-Ol2 I 2o

IT^TITFIEi]IiLl'r'i,',ll TmTElm
FIDW]TH CONCENTRATOR4.9E{4

:ti.ztlItt
;)flLENE
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TABLE 10 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM MISCELLANEOUS SULFITE PULPING SOURCES CONTD

SOURCE: NUISANCE SCRUBBERS

AVG I

MILL I TEST
brc,DTP I TETHOD

.2-DlcllLC NSMI 9.4E{il HEATEDCANISTER FIDWTH OOIIICENTR,
NSMP ND[/.5E-o4l I HEATEO CAN]STER

NO.TEST DETECTS MEDIAI,I

2 9.4E{r5 |

DE NSMI NU4.9E{XI I HEATED CANISTER

DIMETHYL r NSMP NDts.OE-o3I I HEAT-ED CANISTER

NO. TEST DETECTS MEDIAN I

2 ND

4.5E O.l NMIT tlCASl IIIPINGER ill HOD
NSMP '1.3E{, I

NO. TEST DETEcTs I MEDIAN I

2 2.4E{}3

NSMP HEATED CANISTER flDWTM@NCENI 1TOR

METTTANOL NSMI 1.1E4:l HEATEDCANISTER
NSMP 9.1E-O1 HEATED CANISTER

DETI :CTS MEDIAN I

2 4.6EOl I

GTONE I NSMI
I NSMP

Np[E.7EO4l
NDI6.9EO4I

NMlT

MEDIAN
2 ND

METHYL II rL KET( )NE NSMP NDT2.3E{4I I HEATED CANISTER

TAN NSMI I HEATEDCANISTER
METHYL M NSMP ND(6.2E{31 IHEATED CANISTER

MEOIAN
2 ND

IETHYLENE gI -ORIDE NSMI NDI1.1E{xl HEATED CAN]STEF

-ORIDE i NSMP HEATED CANISTEf

DETECTS MEDIAN
2 ND

NSMt 5.2E-05 I HEATEDCANISTER
STYRENE |HEATED CANISTER FID WITH CONCEN'

NO. TES' 'ED I DET :CTS MEDIAN
2 1 5.2E-O5o

I I rlw r I I f{.]Itq{I[iIltlelil

FIDWITH CONCENTRATOR

NM]T NCAS] IMPINGER METHOO

[iEffirii6l-T
_ 

F]DWMICONCENTRATOR

LIETHYL ETHYII
HEATED CANISTER

FlDWlTl'I CONCENTRATOR

FIDWITH CONCENTRATOR
FIDW]TH CONCENTRATOR

FID WTTH CONCENTRATOR
I/TETHYLENE CI FIDWTTH CONCENTRATOR

NO. TESTED

|WRENE
_TIDWITH 

CONCENTRATOR
I NSMP NDt2.7E{Xl
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TABLE 10 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM MISCELLANEOUS SULFM PULPING SOURCES. COMTD

SoURCE: SULFffi PULPING BLEACH PIINT

TOTAL
iIILL TEST

brc)DTP I METHOD rMMEl TS

r.tE{r I
--FItrSM@IEEI{TRArcR

rcEroilE I BP(tH] 1.5E-Or I HEATEDCANISTER
-TiDwmtcoNcENtRAfoB

ACROLEIN I BPSMI 4.OE{X I HEAIEOCANISTER FIOWITHcoltCENrR reE_

BEI{ZENE I BPSMI 2,6E{'t I HEATED CANISTER
-TiDWfficoNcE!!@_

}ARBON TETRA. :HLORIDE I 3.6E€3 HEATEDCANISTER

IE 2.38{X HEATED CANISTER

}HLOROFORMI BPSMI 3.3E-O3 HEATED CANISTER -i6wiTHE6NeENTRAIoR

)IMETHYL DISU' ,FIDE I BPSMI ND[1.2E-021 I HEATED CANISTER FID W]TH CONCENTRAlC

HANE I BPSMI NDT1.5E€1 I HEATEDCANISTER FIDWTm COL,ICE!rR4FOE_

TIYLENE I EPSMI E.4E{Xt HEATED CANISTER

)IMETHYL SULF DE HEATED CANISTER FIilWrrl.I CONCENTRATOR

BPSMI 1.6E41 NMTT

iTHANOL I BPSMI 52E{r1 | HEATED CANISTER -TIOWmCONCENTRATOB

:TTIYL ETHYU GTONE BPSMI 1.2E{11 NMIT --TffiIIMPINGER METHOD

METHYL MERC ,TAN BPSMI NDtg.3E.{Xil I HEATED CANISTER FrDWm{ @NCElnR4ileE__

METHYLENE CH .oRIDE BPSMI HEATEO CANISTER

STYRENE BPSMI 2.4E-G' I HEATED CANISTER
--FIEWtrH@NEENTRATOR

IETRACHLOR( :THYLENE BPSMI HEATED CANISTER

TOLUENE BPSMI 6.2EO4 | HEATED CANISTER

1.1.2-TRICHLOI )ETHANE I EPSMI ND[1.6E-(x,I I HEATEDCANISTER HTWMT CONCENTRATOR

TRrcHLOROET /LENE I BPSMI 8.2E+r I HEATED CANISTER

1.2.+TR|CHLO TDBENZENE NDt7.0E4rl I HEATED CANISTER

m.o-XYLENE I BPSMI 3.4E-O4 I aenreocANlsrER

I)(YLENE I BPSMI 1.0E-O3 1 HEATEDCANISTER

TERPENES BPSMI 8.5E{2 HEATED CANISTE
I

tb c/oDTP
rOTAL HYDRO IRBONS 2.5E{1 l M25A

a

]I

FID WITH CONCENTRATOR

NCASIIMPINGER METHOD

l

I

FIDWITH CONCENTRATOR

HDW]IH CONCET.ITRATOR

FIDWITH CONCENTRATOR

FID WITH CONCENTRATOR
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TC'TAL I

I Illl f+{tra{ts

ATEGI
'DffiItlOqrcCilIRATq

CE\'IF 5.asl R FPwlTHCETEiTRATCH
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ITETHYLENE C .ORIDE I ROV\MH @iICENTRATOR

TY?EXE I crvP
INrY1ENE lcr\ilP NF.'EGI

TOLUENE I ICOE!/W 53E€
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r.r.2-rRrcHLOi( )ET}IANE
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txtgnLrr(utr ,LENE Nffi..E{it
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o,F/LENE
I

TERPENES i HEATED CA}'IT iTER FID UVTIH CO}ICEiITRATOR

b CJton CHIPI
rOTAL }M)RO )h,REONS ICDEVIP 5.*{

e
goIIBcE dBlxED dGESTER Err ClrATEtil vErr
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TABLE 10 SUMMARY OF 'AIR TOXIC' EMISSIONS FROM MISCELLANEOUS SULFM PULPING SOURCES. CONTD-

SOURCE: COMBINEO BLOW PrT VENT

TOTAL I

MILL I MISSIONS TEST
JND I CODE b/ODTP I METHOD

2.tE{il HEA1ED CAttllSlTER i-mcENTRATOR

NEI 1.aE{1 I

CEP\'HF NDt4.sE{41 I HE/TTEDCANISTER

:Na.l NE CBPVUP NDl2.1E.O4l I HEATEO CANISTER )WTH CONCENTRATOR

{LORlDE CBFryMP 5.4E-Gl HEATEDCANISTER

3HLOF CBPVUP 1.38{31 HEATED CANISTER FI }WfTl,I@NCENTRATOR, U

CHLOT CBn/MP NDB.8E{RI I HEATED CANISTER

DIMETT YL OrSq' ,FIDE CEPVMI

l2-IIC TIANE I CBn/MP 1.8E{rl HEATED CANISTER

TIYLENE I NDr,.TE{4I I FEATEDCANISTEE FI )WTH OO,NCENTR4[9!

,E FE'TED CANISTER

NMlT

INE I 2.0841 HEAEDCA}IISTER

7.9E+@l H-HTEOCANETER

UETH) . ETHYq :TONE I CEPVMP 4.6E4rl NM]T i

. MERC ,TAN HEATED CANISTER FI

'W]TFI 
CONCENTRATOR

LORIDE I CBPVMP ND(1.9E431 I HEATED CANISTER

STYRENE CBPl/MP 6.gE{B HEATED CANISTER

tEIl(At l.lLrJXr ITHYLENE I CBryUP 2.0E-03 I HEATEDCANISTER

NEI CBPVMP 1.4E€ fxeATeDcantsren

1.1,1-TRICHLO IOETHANE I CBPVi'F 2.2E& T HEATED CANISTER

t,1,2-T THANE I CBryMP ND{1.1E{31 I HEATEDCANISTER FI IW-rrx co;Hcenrnlron

/LENE CBPVM I HEATEDCANISTER 6W-ITH CoNEENTRATOR

RICHLO IOBENZENE CBruMP 3.gE{B I HEATEDCANISTER

m,rX\ 'LENE CBPVMP 6.3E43 I HEATEDCANISTER FI

oXYLENE CBPVMP 1.5E-00 HEATED CANISTER
T

TERPENES SAT I HEATEDCANISTER

rb c/oDTP
rOTAL )ARBONS CBPVMP 2.5E{1 I M25A

Notes
U - unirJentified and unconfirmed by GC/MSD
SAT - saturated (above detector quantutatton kmit)o

COMMENTS

reROLEIN I HDWIT}I CONCENTRATOR

FIDWITH CONCENTRATOR

IIEATED CANISTER FIDWITH CONCENTRATOR

FIDWTH CONCENTRATOR

NCASI IMPINGER METHOD

METH'\NOL I FlDWml ooNCENTRATOR

I

-FIDWITH CONCENTRATOR

_TIO 
WTX CONCENTRATOR, U

FID WITH CONCENTRATOR


