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CHAP?TER 1

INTRODUCTICH AND SUMMARY

Prom July 22 to August 2, 1985, sanpled five scurces at two
plants in the Seattle, Washington area to collect data on eaission of
toxic compounds. This report discusses the results of sampling two
vacuum exhausts and the fugitive emissions froa two retorts at Wyckof?,
Inc.'s, crecects treating plant.
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CHAPTER 2

PROCESS D(':BIP'I'IOH

wyckoff, Inc., operatss a log-treating plant on Bainbridge Island
which is devotad to pentachlorophencl and creosots prassure-tretting of
logs for utility poles and murine pilings. The equipment for treating
tha logs is the same reqgardless of the preservative being used, although
operating paramstars are somewhat different.

wyckoff has six retorts (five of which are operable) connectsd to
tWO VBCUUA systems. In one systea, one retort is used sclely for penta
treating, and one for either panta or crecsots. Ths other systam {three
retorts) is dedicated to cresosote trsating. Each retort is a steam-
jacketed insulated cylinder 130 feet long with a 90-inch inside diametar.
Logs are debarked, loaded onto trams, and placed inside a retort. The
door to the end of the retort is closed and boltad shut and the treating
cycle conmenced.

The treating process conaists of several sajor phases and some ainor
ones, and thare are general opsrating standards established by the Douglas
rir Association. 'The actual operating conditions and inclusion or exclu-
sion of certain staps are dstarmined by the operating personnel. The san-
pling plan was predicated on an incomplete understarding of the standard
cycle and was not appropriate for the way the process is ogerated, at
least at this facility. The following paragraph discusses the process as
operated at Wyckoff.

the first step after bolting the door is evacuating the restort to
22° Bg which takes 45-60 minutes. The retort is then filled, via vacuuns,

* with preservative and heated to 210°F with the steam jacket. The contents

are held at 210* and 22" vacuum for about 48 hours. This conditioning
phass removes watar fica the logs and the phase is anded vhen all the
vatar has been extracted, as ssasursed by periodic gauging of the ¢ol-
lected water. After conditioning, the vacuus is relsased and the retort
smptiad, refilled with cold preservative, and then esptied again. Thias
phase takes about thres hours, and then the retort is pressurized with 10
peig air for about an hour. The retort is again f£illed {1=1/2 - 2 hours)
with preservative and the pressure-tresating begun. The bath is heated to
240°F and kept under pressurze for about two hours. An optional expansion
bath, lasting 1-2 hours if used, fcllows the pressura-treating. The re-
tort is again pumped cut (one hour) and live steam injected for two hours.
The last step is called final vacuum and removes residual pressrvative
and allows the load to cool down. When the temperaturs drops below 175°F,
the door can be opened and the load removed, '
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Normally, the door is open for about 30 minutas while the load is pulled
out and a new load put in. Copies of the process records for the loads
handled while sanpling was being performed ars included in Appeandix A.

The initial plan for sampling envisioned that vacuum vent emissions
occurred during several phases because the retort was placed under vacuum
during these times. However, this vacuum was used as the motive force
for filling the retort with liquid and thus therse was no diacharge to
the atmosphers as a result. Observations of the process and additoral
discussions :ith plaent management and operating personnal confirmed that
significant -m‘.aions occurred throughout the entire conditioning time
and during final vacuum and not during other phases of the heating pro-
cess. These two phases ware the ones sampled.

The pollutants of concern are pentachlorcphenol (CgHCls), creoscote
compounds and PHAs. The specific compounds that comprise crsosots are
PNAs and typically include 2-4% each of acenaphthene, fluorsne, dipheny-
lene oxide, anthracsne, carbazols, 12-14% phenanthrens and naphthalene
The remainder is unspecified PRAs. Penta consistas of 5% pentachlorophenol
in a light fuel oil (equivalent to #2 diessl fuel),
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CHAPTER 3

TEST SCHEDULE AND SAMPLING LOCATIONS

As previously discussed, emission samples were taken from the vacuum
vents vhen emissions were being ventsd, and froa the open retort during
load changes. Separats samples were taken from crescsote and fros penta
treating. Each tast involved collecting duplicate samples with paired
sampling trains, Pigures 3.} and 3.2 portray the genaral arrangements
for vacuum vent and retort fugitive sampling.

Table 3.! provides a chronoclogical summsary of the tast runs. As
mentioned in Chaptar 2, initially, samples ware to be collacted during
other phases of the trsating cycle. Observation of the process and fur-
ther clarifications of the process by plant mansgemsnt led to the conclu=-
sion that the emissions during these other phases wers negligible and
therefors wars not sampled. Copies of the field data are included as
Appendix B.
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CHAPTER 4

SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical procedures for this project are derived
from EPA's “Test Methods for Evaluating Solid Waste”® (Sw-846, July 19821),
*Sampling and Analvsis Methods for Hazardous Waste Combustion (Draft)”
{A.D:. Little, Inc., Pebruary 1983); "NIOSH Manual of Analytical Mathoda"”,
U.8. DHEW, NIOSH, Publication #75~121; and Title 40, Part 60, Appendix
A, Code of Federal Regulaticns. The laboratory rasults are contained in
Appendix C of this report. ’

SAMPLING PROCEDURES

Modified Method 5 ~ General

The MM5 sampling train was used to collect organic compounds with
boiling points between 100°C and 300°C such as products of incomplete
coembustion (PICs), PNAs, PCP and creosote compounds.

Extracts, rinses, and related materials from the sampling system for
each sampling period wers analyzed to quantify the specific compounds of
interest for each test. A total of 13 runs were conducted.

Sappling ' -ain

The gas stream was directed to a modified EPA Method 5 train, de-
plcted in Pigure 4.1. This system consists of the following components
in series: nozzle, probe, heated particle filter, one sorbent module, &
bank of impingers, and a meater box. A detailed digcuasion of the physi-
cal construction of the unmodified Method 5 train and its assemb.y is
givan by Martin; mainterance is given by Rom (APTD-0581, APTD-0576&).

A glass fiber (particle) filter was enclesed in a glass housing and
supported by a stainless steel mesh, This section of the train was con-
tained in an electrically heated box with manual temperatures regulation
to maintain a sample gas temperature of about 120°C.

A typical sorbent module/condenser is also depicted in Pigure 4-1,
There are separate sections for cocling the incoming gas stream and for
trapping organic gas constituents. Cooling was accompliisned by routing
the gas through a coil of glass tubing surrounded by water circulated
from an ice and water bath. Organic consitutents of the gas are rsmoved
by 20/40 mash XAD=2 resin contained in an all-glass trap. High collac~
tion efficiencies (90-100%) are typical for vapor phase organic sgecies

4=1
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The tempsratures of the gas at the outlat of the sorbent was measured
and saintained between ths lizits of 0° and 20°C. Cooling of the gas con-
denses part of tha sample gas moisture which may entrain and/or dissolve
cartain organic species. To insure that this material is collected, the
sorbent nodule waa positioned vertically such that tha condensate perco-
lated through the resin bed and intc the bank of impingers.

During sampling of Wyckoff's vacuum vents, the mass of organic matter
condensed on the surfaces of the cooling coil was large enough to markedly
reduce the heat transfer rate and prevented proper cooling of the sasmple
gas. The detailed results section of this report contains additional
discussicn of the effects of the organic compound condensaticon.

The impinger bank consisted of .four impingers counected in series.
‘the first impinger was initially empty to collect the condensate from the
preceding sorbent module. The Greenberg-Smith noxzle was replaced by a
very short stem such that the sampled gas does not bubble through the
collected condensate.

~he second and third impingers wers included to remove acid species
from the gas, and each contained 100 ml chromatographic-grade distilled
water. The fourth impinger was filled with silica gel to absorb moisture
renaining in the gas, thersby assuring accurate gas f£low peasurements and
preventing damage to the pumping systesm.

A standard Method 5 meter box containing a variety of gas handling
and metaring devices followed the inpinger bank.

All components of the sampling train were joined either by stainleas
steel Swagelok® fittings or by ground glass ball-and-socket joints cap-~
able of leak-fres seals under sampling conditiona. Stopcock grease was
not used at any point in the systes.

All componants of the train which contact the sanple gas wers vigor-
ocusly cleaned prior to trangport to the field. The cleaning consisted of
scaking in chromerge®, rinsing with tap water, distilled water, and chrom-
atographic-grade methanol, successivaly. All components were sealed with
methylene chloride-rinsed aluminum foil. Preparation of the XAD modules
and resin is discussed in the analytical section.

prior to sach run, the individual components of the sampling train
ware assembled, and the probe/saupling train lsak-tasted. The heating
and cooling systess are started and allowed to reach equilibrium. Then,
the nozzle was plugged and the aystem evacuated to about 200 mm Ha (15%).
If the lsakage exceeded the leaser of 4% of the sampling rate or 0.02
cfm, the leak was correctad,.

Sampling Procedure

The sampling plan called for multiple point isockinetic sampling for
3-4 hours. The condensation of organic material discussed above was
great enough to prevent sanpling isckinetically for the duration of the
sampling period. Purther, the exhaust gas velocity was very low across
the cross section of the stack and, within the accuracy of the pitot tube
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the cross section of the stack and, within the accuracy of the pitot tube :
system, essantially constant so lack of muiniple point traversing and !
isokinetic sampling was judged to have minimal consequances. The gacples l
ware collected at a point of average velocity at a rate as near to isokinetic

as possible. i

Post~-Test Operations

At the conclusion of the test, the train was leak checked and al~-

lowed to cool. The probe/nozzle unit was removed and capped, and the
~filter holdar inlet capped, and all components taken to the cleanup area
for sasple recovery. The basic procsdures of EPA Method 5 were followed,
modified as nocessary for recovery of samples for organic analysis. The
probe, nozzle and filter holder were each rinsed three times wvith ace-
tone and then three times with me'.nylene chloride. All liquid samplas
were transferryd to glass bottles with Teflon®-iined caps which had been
¢leaned as previously described for the glassware. The XAD module was
removed from the train and sealed with grease-free glass balls and sock-
ets. The impingers weare removed and the wlume of condensed watay col-
lected measured. The percolated condensate from the first impinger was
transfarred tO a sanple bottle along with rinses froa the condenser, the
contents of the second and third impingers and acetone and methylene
chlorids rinses of all three impingars and connecting glussware. All
bottles were tightly capped, sealed with Teflon®-lined caps and Teflon®
tape, and the liquid level marked on the bottles.

For these tssts, one XAD module was exposed as a field blank to the
lab. There was one trip blank included in the shipment. The field blanks
were installed into a sample train, lesak checked, heatsd to 120°C for 2
hours, and then recoversd along with the other sample train fractions.

NIOSH Sorbent Tube Sampling

Retort fugitive emissions were to be sampled for 6 hours (3 runs @&
2 hours/run) with a MM5 train. This approach became impractical when we
discovered that the door was left open for only half an hour rather than
8 hours. A sampling system using NIOSH-type sorbent tubes was devised to
colisct a sample in » short time {approximatsly 30 minutes) and retain
the analytical sensitivity of MMS.

Sampling Train

Pigure 4.2 displays a typical NICSH design sorbent tubs and the .
saspling train used to extract the sample gas from the stack. An EFA |
Mathod 6§ typs metaring/flow control systam was used to pull the sample '
gas and msasure the sampled gas volume. The sample train consisted of
one or two sorbent tubes containing 600 mg of XAD-2, a moisture resmoval
trap, sasple line, and centrol console containing pump, rotamstsr and dry
gas meter. Flow rates and total gas volume wers set and neasured to
match the capacity of the sorbent and the analytical sensitivity necas-
sary. Two separate systems were used to collect duplicate samples.

4-4
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rigure 4.3 shows how the tubes, sample lines and anemocmatar wars
assemblel. The anemometer was used to obtain an average valocity for the
sanpling time as wall as interwediate velocity resadings. The area of the
retort opening which had gas ocutflowing or inflowing vas «stimsted by
observing a set of wind sock "dirsctional flaga™ placed in front of the
opening.

Sampling Procedurs

Samples wers collected by breaking off the ends o! the flame ssaled
sorbant tubes and pulling sample gas through the tubs at U.25 litsr/minute
for about 30 minutas. At the conclusion of sampling, the tubes were re-
soved from the trains and capped with caps supplied by ihe manufacturer,
and then placed in an envelope, pre-labesled with the date, run number, and
sanple ID number.

Post-Tast Operations

PField blanks wers taken by breaking the ends of a tube and exposing
to ambient air for a tise period equal to sample collection tims. A trip
blank {a tube taken to the field but not opsned) was stored and shipped
with the sasple tubes.

AMALYTICAL PROCEDURES

Modified Method 3 Analyses
Preparation and analysis of tha M3 samples is described below.

1. Contajmer Mo. t {(contants of the first, second, and third ispin.
gers from the MMS sample train) ~ Notsd the physical properties of the
sample as to color, consistoncy, presencs of solids, and measured the
volume. Spiked the sample as necessary vith the required surrogate com-
pouniis for QC purposes. Without adjusting the sample pH, transferred
the impinger aslution to a 1000-ml separatory funnel. Rinsed the sample
container with 10 al of acetona, followed by two 20 ml portions of methy-
lene chloride, adding the rinses to the separatory funnel. Extracted the
sanple vith three separsts aliquotas of methylena chloride, transferring
t0 & E=-D evaporator, aftar filtering through pre—extracted, dried RagB04.

2. Container Mo. 2 (msthylens chloride, acetons rinse of probe,
filver bousing, and any miscellanscus glassware) - Notad “ae physical
proparties of the sample as to color, consistancy, pressnce of solida,
and ssasure the volume. B8piked the original solwent sanple as necessary
for QC purposes. Added to the K-D svaporator as in Stap A.

3. Coataipnar Mo, 3 (filter) - Moted the phyiical properties of the
filter as to color, consistancy, and pressncs of particles. Placed the
filter into the thimble containing the XAD=-2® resin and proceed as des-
cribed in 4 balow.

4=6
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4. XAD-2® Adsorbent - Observed and noted the physical properties of

-the gample:. Spiked the sampla as necessary with compounds directly into

the adsorbents before their resoval from the glass sorbent trap. Expel
the entire contents of the sorbent trap into a glass extraction thimble
with a coarse-fritted bottom.

The resin in the thimble was coversd with glass wool to prevent the
resin from floating out into the Soxhlet extractor. The sorbent trap was
rinsed with 10 ml acetons and then three 10 al portions of methylens chlo-
ride, and thess rinses added to the resceiver. The Soxhlet extractor was
charged with 230 ml methylens chloride, and this resin extracted for 24
hours with a cycls time of 10 to 14 times per hour. The extractats was
then added to the K-D svaporatsr as described abowe for Container No. 1.

6. Aftsr all componants of the sample ware combined in the K-p
svaporator, the volume was reduced to a known, small volume (S ml). This
sample war further evaporatad or redilutad as required to obtain analyti-
cal resj .ases within the ranges of the calibration curves for the various
analytas.

The samples were injected into a temperature-prograzmed capillary
column gas chromatograph with mass spectrometsr (GC/MS5) for identification
and quantification of analytas. The samples were first analysed on GC/?PID
to obtain approximats analyts concentrations to sstablish avpropriate di-
lutions, if any, for masa spec analysis.' The genaral proce. ure described
in EPA publication 5 846 was used for set up and calibration of the GC/MS
and compound identification parformsd by the data systea with werification
by the analyst. Quantification of analytss was aade by response factor
calculation relativwe to phenanthrene for the PEAs and to specific cali-
bration standards for psntachloropbencl and naphthalene.

+~8
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CHLPTER 5

RESULTS

The emisaion rates for a variety of organic compounds have been esti-
mated and are summarized in this section. The major parameters deterain-
ing the calculated emisison rates are volumetric fiow rate of exhaust gas
and pollutant concentration, calculated from varicus measurenments. The
pjor slements of the measuresent and their precision ars discussed below.

Exhaust Gas Flow Rate = Vacuum Vents

The vacuum vent stack discharges the vapor from a condensate knock-
out tank which receives the exhaust from the process vacuuam pumps. These
tanks are covered with a steel deck with a stesl stack over the middle of
the tank. The rate of gas discharged is detarmined by the pressure in
tank and gas axits through stack and through cracks and holes in the deck
plating. The pulsations of the vacuua ars somevhat damped by the volume
of the tanks, but the exhaust gas velocity varies in & pulsing manrer,

A preliminary vulocity traverse was conducted in each of the stacks, the
average velocity calculated, and a point of average welocity selected.
During sampling, the velocity head at this point was measured and assumed
to be average velocity. The welocity data herein reported represent the
average value of the velocity at the point over the sacple periocd, and
ware calculatad with Pquation 2-9 of EPA Mathod 2. (40 CPR Part 60, Appen-
dix A). .

Normal operations at Wyckoff has three retorts operating at differ-
ent phases of the treating cycle and the vapor discharges from all three
vanting to one knockout tank. Por these tests, howaver, only 1 retort
was operated in order to obtain samples from 1 phase of the cycle and
thus the total gas flow was lower than normal. The resulting increase
in uncertainty as to flow rates was considered less important than ob.
taining a sample repreasentative of the emission from one and only ‘one
phase of the treating cycle. Table 5.1 summarizes the calculated stack
parametars. These flow rates reflect the aystem oxhaust in the first
hours of vacuum on a charge, vhather the final vacuum/cool=down or thes
beginning of conditioning, Limited data taken with a vane anemometer
at the exd of conditioning (i.e., after 36 hours of vacuum} on the creo-
sote system yield a gas velocity of 4.8 ft/sec or approximately 360 acfm, -
which is slightly lower than the initial hours. This is expected as most
of the watar and air have been removed from the logs and the gas discharge
probably reprasents the continuing volatilization of treating oil and air
inleakags caused by the systex vacuua (22" Hg).




Exhaust Gas Flow Rata - Ratort Pugitives

The method employed to estimats the wiume of gas discharged from
the retort cauvsed by opening the doors yielded surprisingly reproducible
results. The flow ratas weare calculated by mesasuring the wvelocity of the
outflowing gas near the top center of the retort opening with a vane ane-
=g=star, eatimating the fraction of retort opaning in each of three ragi-
mns (in~flowing, cut-flowing, and stagnant) and calculating & flow rate
as the product of velocity and discharge area. Table 5.2 pumsarizes the
msasuremsnts and resulting flow rates. These data represent the flow
rate whila the retort is espty with door wide open, i.e., aftsr the
treated load has been pulled, but before a new load is put in. When a
treated load is pulled, the volume occupied by the loqe and trams is
replaced with ambient air and when & nevw charge is loaded, a volume cf
air is displaced by the nev locad. The total retort volums is about 5,700
£t3 and a typical full load probably occupies 50-758 of the total volumse.
The air drawn in with removal of a load can be considersd as displaced when a
new load is charged. This amounts to 3,000-4,500 £t3 during a 2-5 minute
period. 1If the retort is cpen and empty for half an hour and_is discharging
at a rate of 4,000 acts, the total gas exhaused is 120,000 ft3 and the
volume displaced by changing loads is relatively insignificant (only 3=4%
of the totall. .

The sajor Areas of uncertainly associated with these msasurssents
and results are sstismation of the area of discharge and the uniformity of
the vealocity across that arsa. 7The area estimation is probably within
225 of the true value. The wvelocity msasursssnts taken are reasonably
accurate (+5%) but an uncertaiaty derives from whether the velocity at
the measured point is in fact the average bulk welocity of the exhaust
gas. Soms basic¢ heat transfer calculations suggest that 1 x 100 £¢3 of
air are required to cool the retort from V80° to 80°F. 1f the retort
cools down in 2 hours, the flow rate would be 8,300 acfa vhich cospares
favorably, given the nature and extent of the variables involved, with
msasured values of 4,000-5,000 actm.

Saspling Data

Tables 5.3 and 5.4 summarize the msasured and calculated values for
the MMS5S and fugitive sample collection. The calculation procedures are
routine and the squations of Method 5 are used. Example calculations are
included in Appendix D. Table 5.5a and 3.5b present the results of GC/MS
analysis of the samplas. The results are sxpressed as total vg of the
analytes in the sample and reflect the instrumental value, any &ilutions
or concentrations and calculation of total mass of analytes in the sample.
Data are presented for PNA compounds found in the sample from ZPA's pri-
ority pollutant list and includes those specific compounds which were
specifically targeted for analysis (pentachlorophencl, naphithalens).

Emission Estimates

The data in tables 5.6 -5.9 are derived from the analysis results,
sampling paramsters, and gas flow rate estimations. The mass emission
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rates should not be considered as represencative of overall facility
enission; they are supplied to provide a refarence for tise
rate of discharge,.

The fugitive emisaion rates are representative, within the limits
previcusly discussed, of short-term emission rate; process schedules,
actual work practices regarding open door and recharging, and treating
oil variation would need to be considered to establish overall emission
rates. The VAacuum vent rates are more reliable and represantative of
enission from the treating process; again, however, process operating
schedule, and work practices such time of conditioning need to be con-
sidered in extrapolating single retort data to the wvhole facility. Some
estimates of the owrall emission rate can be made for the available data.
A typical treating cycle is listed below showing the duration of each
phase of this cycle.

Prassure (P) Discharge
Duration or to .

Phase {thrs) Yacuum (V) Atmosphere Comments
Conditioning 48 B Yeas
Pressure Treating 1 |4 - -]
Expansion 3 v : No
Steas Cleaning 2 v Yas Negligible

- gas flow
Final Vazuum 1 \ 4 Yas

Mugitive 1/2 Yas

Table 5.10 presents estimated emissions for one complet. cvcle of penta

and crecsote treating. The rate given are based on the flow measurements
and concentration data previously discussed.
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TABLE 5.1

FLOM RATE DATA

Average Velumetric Flow

Stack Temp. Moisture Velocity Ratas
Run Datas ot 4 3 ft/nac actm dscim

WPV-MMS5-~-1A /29 152.4 26.9 12.2

=18 7/29 152.3 27.9 12.2

Avg 152.4 27.2 12.2 780 490
WPV=H5~2A 1731 145.9 27.4 11,5

-28 7/31 145.3 22.6 11.8

Avyg 14%.6 22.0 1147 75%0- 510
WCV=-MMS=-1A /N 1.5 17.2 6.2

Avg 131.4 17.0 6.3 460 340
m—m-u 8/1 1‘5.4 - 2005 6.3

-2B 8/1 145.3 2.7 6.3
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RETORT FUGITIVE FLOM RATES

TABLE 5.2

Retort C D E ~

Treating Qil Crecsots Crescsots Penta
Date 7/26/85 7/31/8% 7/31,85
Time 1255-1355% 1350-1420 1157-1227
Average Velocity ft/min Jo2 313 372
(Range of Intermediate Velo- {316-375) (286-1333) (400)

cities)
Average Discharye Area, % 37 30 30

(Range) {29-41) (13-3%) {22-35)
Average Discharge Area, ft? 16.4 13.3 13.3
Average Discharge Gas Flow 4960 4160 4950

Rate acfn
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TABLE 5.)

ST MODIFIED METHOD 5 SAMPLING

wev " C2a] WPV
Run ID 1A 28 1A 28
— SAMPLING DATA
wetsr Volums, act - 52.666 36.822 $9.403 73.3%
, ',T Metar Pressure (DH), in g
! 850 1.02 1.27 0.60 1.56
ff meter Temp, °F 90.3 94.2 9.7 85.2
, Barcmetric Pressure, in. B 29.9 29.9 9.9 29.9
~ Gamma 1.013 1.013 1.007 1.007
,f‘l . Condensats, mul 227.9 196.1 445.8 416.4
! _f', »m of Stack, ft2 1.227 1227 1.069 1.069
!f DERIVED DATA
:' ! Neter Volume, dscf 51.477 35.7%9 $6.996 72,057
— Mater Volume, scf 10.727 9.230  20.984 19.6C0
Moisture Content, % 17.2 20.9% 26.9 21.4
: olecular Weight, Dry 28.84 28.84 28.84 28.84
y molecular Weight, Wet 26.90 26.62 25.92 26.52
. Stack Velocity, ft/sec 625 6.27 12.20 11.62
o Stack Temp, °F 131.3 145.4 152.4 148.6
T volumetric Plov Rate
- actfs 460 462 783 745
- dsctns 342 319 49 509

5-6




TABLE 5.4

PFOGITIVE EMISSION SAMPLING DATA

WPP-X WPF-X  WCF-X  WCP-X  WCP-X
Run ID 1A 18 1A 2A 2B

| Metar Volume, litars 15.240  14.23  9.835  10.22  8.18
metar Volume, act 0.539 0.520 0.348 0.361 0.289
Meter Pressure, in. H 0 1.00 1.20 1.00 0.97 1.21
Meter Temp, °F 83.6 79.8  86.1 81.3  77.9
Barcmetric Pressure, in. Bg  29.9 9.9  29.9 29.9  29.9
Ganma 0.951 0.955 0.9%1 0.951  0,95%
Metsr Volume, dsct 0.500 0.489 0.3 0.321 0,273

"
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SABLE S.5a

VACUUM VENT LAMPLING ANALYSIS RESULTS
Total ug of Analyte

< Creosote Penta
j Wev wCv ACY WPV WPV
Compound 1A 2A X=2 1A 1A

Naphthalene 2,500,000 900,000 7200 2,000,000 1,000,000

Acenaphthylena 2,400 8,200 ND ND ND
Acenaphthene 3,600 40,000 20 30,000 25,000
Phenanthrene 1,400 3,400 ND 2,100 1,700

- S Fluoranthene ND ND lND HD ND
Pluorene 4,700 25,020 ND 8,400 9,800

Pyreans ND ND ND RD ND

pentachlorophenol ND ND KD XD - MD

Anthracene ND ND ND ND ND
Detsction Limit 1,000 1,000 10 1,000 1,000

M

5-8
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TABLE 5.5b

FUGITIVE SAMPLING ANALYSIS RESULTS
Total ug of Analyts

wPP wPF wre wcr _ wev
Compound 1A 18 1A 2A 28

Naphthalene 50 200 3,000 11,070 ‘ 1,200
Acenaphthylene ND KD 1) 20 60
Acenaphthene ND 10 2,200 1,900 1,500
Phenanthrene ND 10 640 ‘ 360 130
Pluoranthene ND ND 300 40 KD
Fluorene ND 20 740 580 340
Pyrena KD ND ] | - 20 ND
Pentachlorophenol ND 600 ¥D HD ND
Anthracens ND ND 100 100 20 |
Detection Limit 10 10 10 10 10
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TABLE 5.6a

‘ EMISSION RATES
PROCESS CYCLE - CREOSOTE CONDITIONING (INITIAL VACUUM)

EXHAUST GAS FLOW RATE - 342 dscfm

Emissions -

Compound $/dsct DPPRY #/hour
Naphthalene 107 x 10-6 323 2.20
Acenaphthylene - 0.103 x 10-6 0.26 0.0021
Acenaphthene 0.154 x 10~6 0.39 0.0032
Phenanthrene 0.060 x 10-6 0.13 0.0012
Fluoranthene <0.043 x 108 <0.08 <0.0009
Fluorena 0.201 x 10-6 0.47 0.0041
Pyrene <0.043 x 10-6 <0.08 <0.0009
Pentachlorophenol <0.043 x 10~6 <0.06 <0.0009
Anthracene <0.043 x 106 €0.09 <0.0009
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TABLE 5.6b

EMISSION RATES
PROCESS CYCLE - CREOSQTE COOL-DOWN (PINAL VACUUM)
EXHAUST GAS FLOW RATE, 319 dscfw
Emissions —
Compcound - ¢ /dsct ppav #/hour
: Naphthalene $5.5 x 10~6 168 1.06
! Acanaphthylens 0.506 x 10-6 1.29 0.0097
Acenaphthene 2.47 xz 1076 6.19 0.0472
' Phenanthrens 0.210 x 10-6 0.46 0.0040
E Pluoranthene <0.062 x 1076 <0.12 <0.0012
Plucrens 1.5¢ x 10-6 3.59 0.0295
Pyrene <0.062 x 10-6 <0.12 <0.0012 .
. - pantachlorophenol <0.062 x 108 <0.09 <0.0012
S/ Anthracene <0.062 x 10~§ <0.13 <0.0012
5-11
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PROCESS CYCLE - PENTA CONDITIONING (INITIAL VACUUM)

TAELE S5.7a

EMISSION RATES

EXHAUST GAS FLOW RATE, 493 dacfm

Emissions

Conpound #/dsct pPpav #/hour
Naphthalens 77.4 x 1076 234 2.29
Acenaphthylene <0.039 x 10~6 <0.10 <0.0011
Acenaphthene 1.16 x 10~5 2.9 0.0343
Phenanthrane 0.081 x 10-6 0.18 040024
Fluoranthene <0.039 x 10~6 <0.07 €0.0011
Fluorens 0.325 x 1076 0.76 0.0096
Pyrene <0.039 x 10~6 €0.07 <0.0011
Pentachlorophenol <0.039 x 10~6 <0.06 <0.0011
Anthracene <0.039 x 10~ <0.08 <0.0011
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TABLE 5.7b .

EMISSICN RATES
PROCESS CYCLE - PENTA COCL DOWM (FINAL VACUUN)
EXHAUST GAS PLOW RATE, 493 dscfm

Paissions

Compound #/dsce ppav #/hour

IR . Naphthalene 30.6 x 106 92.4 0.93
- Acensphthalens <0.031 x 10~6 <0.08 <0.0009
Acenaphthene 0.765 x 1076 1.92 : 0.0234
Phenanthrene 0.052 x 1078 0.11 0.0016
o rxuormch;m _ <0.03% x 106 <0.06 <0.0009
o Pluorens 0.300 x 10~8 0.70 0.0092
LA  pyrems <0.03 x 10-6  <0.06 <0.0009
e pentachlorophanol <0.031 x 1076 <0.04 <0.0009
Anthracens ¢0.031 x 10~6 <0.07 <0.0009

A}
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TARLE 3.8

PROCESS CYCLE - CREDEOTE PUGITIVE
EXHAUST GAS FLOM BATE, approxisataly 31800 dscfs’

Emissions

Compound Sample §/duct _ppmv 4 /hour

Raphthalene A 72.4 x 10°6 219 16.5

: B 9.69 x 10-6 2.3 © 2.3%
) Acenaphthalene A 0.59 x 106 1.8 0.134
‘ » 0.49 x 10-6 1.2 0.111%
Acenaphthene A 12.4 x 106 n.2 2.83

12,7 = 1076 3.4 2.76
Phenanthrene A 1.96 = 10~6 4.3 0.447
B 1.05 =x 10-6 2.3 0.239
Pluoranthene A 0.26 x 10~6 0.50 0.060
» <0.08 x 10°6 <0.1% <0.018
B Fluorene A 3.79 = 10-§ 9.8 0.865
: B 2.7% =z 106 6.4 0.62%
Pyrene A 0.13 x t0~6 0.2% ' 0.030
s <0.001 x 10-6 <0.1% <0.018
Pentachlorophenol A <0.065 x 106 <0.10 <0.015
] €0.081 x 10-6 €0.12 <0.018
Anthracene A <0.65 x 10-% 1.4 0.149
B 0.16 x= 10™6 0.3% 0.037
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TABLE 5.9 __i

EMISSION RATES
PROCESS CYCLE - PENTA FUGITIVE
EXHAUST GAS PLOW RATE, approximataly 4500 dscfm

Paissions
— Coapound 8/dsct  Dpav §/hour _
Naphthalene 0.900 x 10~% 2.7 0.24
Acenaphthalens <0.045 x 10-6 <0.11 <0.012
Acenaphthene 0.045 x 10~6 0.11 0.012
Phenanthrene 0.045 x 10~6 0.10 0.012
Plucranthens <0.045 x 10-6 <0,0% <0.012
Fluorene 0.090 x 10-6 0.7 ' 0.024
Pyrens €0.045 x 10-6 €0.09 <0.012
Pentachlorophencl 2.7 x 1076 3.9 0.72
Anthracens <0.0435 x 10-6 0.1 : €0.012
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TAELE 5,10a

TOTAL CREOSOTE CYCLE EMISSIONS
(LB/HR)

EMISSIONS (LB/HR)

COMPQUND CONDITIONING FINAL FUGITIVE ::gii
(48 HR) {1 HR) {1/2 HR) (56 HR)
Naphthalene 106 1.06 4.68 1M
Acenaphthalene 0.1 0.0097 0.612 0.172
Acenaphthene 0.154 0.0472 1.40 1.60
Phenanthrene 0.0576 0.004 0.172 0.233
Fluoranthene <0.0432% <0.0012 0.0195 <0.0639
Fluorene 0.197 0.0295 0.373 0.599
Pyrene <0.0432 <0.0012 0.012 <0.0564
Pentachlorophencl <0.0432 <0.0012 0.0083 <0,0537
Anthracene <0.0432 <0.0012 <0.0465 <0,0477
. 0 - <

§ (o
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A TAEBLE 5.10b.

’ !

; ] TOTAL PENTA CYCLE EMISSIONS

; ’l ' {LB/HR)
AR

T EMISSIONS (LB/HR)

. CYCLE
o ! CONPOUND COMDITIONING FINAL FUGITIVE  TOTAL
: : {48 HR) (1 _HR) {1/2 HR} (56 HR)

Maphthalene 110 0.933 0.120 111
-' Acanaphthalens <0.0528 <0.0009 <0.006  <0,0597
L Acenaphthene 1.6% 1.920 0.006 3.57
. Phenanthrene 0.115 0,110 0.006 0.231
Fluoranthene <0,0528 <0.0009 <0.006 <0.597
' Fluorene 0.461 ' 0.0092 0.012  0.482
~_ Pyrene <0.0528 <0.0009 <0.006  <0.0597
i Pentachlorophencl <0.0520 <0.0009 0.360 <0.414
' Anthracens <0.0528 <0.0009 <0.006  <0.0597
@ ¢ indicatss values calculated lower limit of detsction.
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PROCESS DATA RECORDS
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SAMPLE RICOVERY DATA

Plans: Wﬂ,oj&'

Data:

Sampling Locatioa: _Pemit  Uge . Uh_é'
Sampla Type: MJ\'\-S

un umbers _ WP=Y— mmS |- A

Samplse Box Number:

Claan-up Man:

Job Mumbar:

Commants:

FRONT HALYF

Pilter Humber: VLB

Description of Plltar:

Inpingers
Pinal Volume: E\S

Inisial Volume: { vo

(oo

Het 76111- ]

PEE

Total HyO0:

ERE

Hi/s

nl

nl

Silica Gal
Pinal Volume:

G665

Initial Volume _ 23471

et Volume

Total Moisture:

29,%

y{s. &

Description of Impinger Catch:

14.%
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SANPLE RECOVERY DATA

plane:  Wayeok
Data:
Sampling Location: Prete Vae . 'h~g
Sample Typa: ___faMmS

fun Wosber: _ WP-Ve Ams{-Q
Sample Box NHumber:
Clean-up m:
Sob Wumber:

© Conmentss

PRONT HALY

Pilzer Number: v {k
Description of Filtax:

MOZSTURE

Ispingers
Pinal Yolume: C"* S n} al nl
Iaitial Volume: \ 0o al (&9 al nl
Hat Voluas: nl t 38 al
Toeal Hq0: Yyg

Silica Gal
Pinal Volume: _ S5C5.5 9 9 >
Initial Volume __25'.0 g 2212 g g
sat Yolume ' 9 : g L) g

Total Moisture: 25D of 70>

Dascription of Impingar Catch:

£- il
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Plant: .“"'»!c'-' (' ‘;

Data:s 1!2![?5

Sampling Location:  Voe. Va0

Sample Type: MAAS

Pm wamber: WP -V~ miS -2 A

Sampls Box Humbar:

' Clsan-up Mant 4—k3’ -

Job Humber:

Comments:

!":I.lnr Number: | “"/A

Dascription of Filtar:

Inpingers
Pinal Volume: 585

Initial Volume: (

PREE

Met Volumm:

ERP

reb

ey 41

Total 301

Silica Gal :
Pinal Volumes: 505.0 q

tnitial Wolume 2. A q

100

et Volume g

Total Moistures

Dascripticn of Impinger Catch:

A3
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SANFLE RECOVERY DATA

Plane: Wy ¢ +4 4

tuter 1]01]¥S

b .
Sampling Location: Ve, Vil

Sample TYpe: __ MM D

fm Wamber: __ WP V-mms .- T

Sample Box Number:

Clsan~up Mans __ “WM2r

Job Number:

Commants:

FRONT HALP

Filter Wumber: v ‘ %

Description of Plltar:

Description af Impinger Catch:

MOISTURE
tapiagers o
Pinal Volums: £2¢ al al al
Infitial Volume: | I al } &, al al
Bat Volums: nl nl nl
Total E30 420
Silica Gl
Pinal Velums: $00.0 g g q
nitial Volume _ 2159 g 8457 g g
Tt Yolums ] : q 3
Total Noisture: 283 >3-
Hy 8.3
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SMFLE RECOVERY DATA

Plant) ~ / "4
n-u: 4@7ﬁ’5

Samplicg Ice= *.iea:

Sample Type: __ A S

mm wmber: WC Y- MAMS< | A

Filter Wusber: | 4 (A

Description of Piltar:

HOISTCRR
Inpingers
risal Volume: 0 al ul __mul
Initisl Volume: ___ 7o s _lo° a al
St Wiumes al al al
Tutal K01 [0
$ilica Gel
Pinal Volumes $12.5 g g g
Initial Volume _ T4V .9 ¢ 2733.7 9 q
Bet Volume g g 3.7 ¢

329

2279

Total Noisture:

Description of Impinger Catch:
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SAMPLE RECOVERY DATA

Plant: w‘l"“(—;
Datas 1[8:]/7¢
Sanpling Lo;:ltiom
sampla Typer __fhm 5

rm wamber: A/ C - U~ MMS -~ EB
Sample Box Wumber:
CIOMP nans _ ’L&
Job Number:
Conmants:

" rilter Wumber: P{A
Dascription of Piltaz:

Impingers
final Voluss: D10
Initial Volume: [-a)
Nat Volumes - .
Total Hz0t { 7O

-

ERE
ERE
PRE

silica Gel
Pinal Volume: 5135
Initial Volume ?—ﬁ‘é' ] A e
Nat Volume q g . 1%-% g
Total Moisture: 18.% (9%, %

q
o
0

]
-]

Description of Impinger ‘ateh:

i -
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SANPLE AECOVERY DATA

Plant: \M‘ﬁ‘-‘ V\'

Date: i:l' |¥$

Sampling location: WVour (e d

Sample Type: __Mw S

Run mumber: _ \yC-\/ - wW T~ )

Sample Box Bumber: -

Clsan~up Man: 4.4

Job Bumbar:

Commants:

rilter Wamber: Pih

Description of Filter:

Ispingers

Pical Volume: __ A€
Initial Volume: __° T

PEE

et Yolume:s '

LEERE

ERPE

Total B0

Silics Gel
Fioal Volmes: 4949 - 4

_[30

mitial Volume 25¢-C

-]

o

c.¥

oy

L]

Mt Yolume 9

13- 4

Total Molsture:r

Description of Impinger Catoh:

—Ra. _
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SAMPLE RICOVERY DATA

Plant: \-VLLM("(

bater 2], (75

Sanpling Location: _Vew . lewd'
Sample Type:! a5

Rm Mumber: L -uv = MA-L~TH
Sample Box Numbezx: —

Clean-up Man: 4‘"4’

Job Number:

Commants:

FRONT HALP

Pilter Number: [ ( N
Description of PFlltar:

MOISTURE
Inpingars
Pinal Volume: 31 S nl al nl
Initial Volume: | &2 V) { I al nl
Net Volume: . aul nl ‘ al
Total ;0 id
Silica Gal
ct.$
Final Volume: S — g g g
Initial Volume TG ¥ o T6.6 q 9
Nat Volume g g o1 1 g
Total Moisture: a&%ﬁ#&-
’ {9 oo

Description of Inpinger Catch:
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MASTER SAMPLE LOG

'Page

Project Rumber

| Sample Run Container
IU:\:?:*S Code Date Sample Type | Type #/Size Disposition
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APPENDIX D

CALCULATIONS
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PROCESS CYCLE WCV-1R
EXHAUST GRS FLOW

RATE, DSCFM 342

SAMPLE VOLUME 51.477

COMPOUN.) mMw ug #/D8CF PPMy */HR
NAEHTHALENE 126.2 2,500,000 1.07E-04  323.20  2.20
ACENASHTHYLENE 122, 2 2,400  1.03E-97 2.26 9.00211
ACENAPHTHENE 154, 2 3,600  1.B4E-7 2.39 ©.00216
PHENANTHRENE 178.2 1,499 6. QwE-28 2.13 0.00123
FLUORANTHENE 20z, 3 (1,000) -4.286-08  -9.@8 -0.20088
FLUDRENE ) 166. 2 4,708  2.01E-07 2.47 2.00613
PYRENE 20z, 1 (1,2€9) -a,286-28 -2. 08 -3.2v288
PENTACHLUROPHENOL 266. (1,000) -4.Z6E-08  -&.06 -0.20063
ANTHRRCENE 178, 2 (1,002) -4,28E-88  -0.03 -0.30083
SROCESS CYCLE WCV-28

EXHAUST GAS FLOW

RATE, DSCFm 319

SAMPLE VOLUME 33, 759

COMPOUND MW ug »/DSCF PPMy w/HR
NAPHTRALENE 128.2 900,200 S5.5SE-95  167.%¢ 1. 06
ACENAPHTHYLENE 152, 2 8,200 S.06E-07 1.29  0.00968
ACENAPHTHENE 154, 2 40,000 2. A7E-06 6.19 0.04720
PHENANTHRENE 17d. 2 3, 40P 2. 10E-97" ) D. 46 3.020401
FLUORANTHENE 202.3 {1, 900) -6, 17E-08 -2.12 ~2. 02118
FLUORENE 166. 2 25,000  1.34E-96 3.59  9.029%0
PYRENE 202. | (1, 900) -6.17E-08 -2.12 -9.20118
PENTACHLORDPHENOL 266, 4 -2, 09 =0.09118




-P,13 =0.00118

ANTHRACENE . 178. 2 (1, 208) -6.17E~-28

PROCESS CYCLE WPV-1R
EXHAUST BAS FLOW

RATE, DSCFM 493

SAMPLE VOLUME 56. 996

COMPOUND o ug #/D8CF PRMV #/HA
NAPHTHALENE ) 126.2 2,000,000 7.748-03 233.33 2.23
ACENASHTHYLENE 182.2 (3,000) -3.87€-08 -9.10 -9,00114
ACENAPHTHENE 154, 2 30,900  1.16E-06 2.91 @.03432
PHENANTHRENE 178.2 2,100 B.126-08 .38 . d024d
FLUCRANTHENE 222. 3 (1,902) -3.87E-28 0. 07 -0.001i4
FLUORENE 166. 2 8, 499 3, 2%E-a7 2.76 @,92961 .
BYRENE 202.1 (1,000) -3.87E-08 -0.07 -0.00114
PENTACHLOROPHENOL 266. 4 11,90Q) -3, 87E-e8 -2.06 -2.90114
ANTHRACENE 178. 2 (1,000) -3.876-¢8 -2.28 -3, 00114
PROCESS CYCLE WPV =R

EXHAUST GAS FI.OW

RATE, DSCFM 509

SAMPLE VOLUME 72. 087

COMPOUND LN ug »/DSCF PRMy /MR
NAPHTHALENE. . 128.2 1,000,000  3.06E-03 92.36 .93
ACENAPHTHYLENE 152.2 (1,22Q) -3.06E-08  ~0.08 -0.00293
ACENAPHTHENE 154, 2 25,000 7.63E-07 1.92 2.92336
PHENANTHRENE 178.2 1,700 S.20E-28 3.11  9.001%3
FLUORANTHENE 202. 3 -(1, @00) =3.Q06E~2a -2.06 -d.90033
FLUORENE . 166.2 9, 800 3. 00E-27 Q.70 9.22916
PYRENE 202. 1 (1,20Q) -3.06E-08 ~@. 26 ~@. 02293

C);T:;-




PENTRACHLOROPHENUL 266. 4 (1,002) -3.06E-8  -0.0% -9.92033

ANTHRACENE 178. 2 (1,002) =3.Q66-28  -2,@7 ~.00093

PROCESS CYCLE WPF=-X=18 ’

EXHAUST GRS FLOW

RATE, DSCFM 4478, 24319

SAMPLE VOLUME O. 489

COMEGUND o ug  ®/DSCF DOy w/hA

NARHTHALENE 128, 2 200 9. 02E-07 2,72 a.ie

ACENAPHTHYLENE 1%2. 2 (10) -4.S1E-08 =2, 1: -. 6.1

ACENAPHTHENE 154, & 10 4.51E-08 2.11 ©.@18.1

PHENANTHRENE 178. 2 18 A S1E-38 - 8@ Q...

FUUORANTHENE 202. 3 (1) ~4.SIE-08  =2.29 -0.91:1

FLUDRENE 168, & &0 9. 0cd-08 Boigi . NEbes

B YRENE 202. 1 (12) -4.B1E-08  -2,23 -0.:&.1
. PENTACALORDFPHENUL 266. & 630  2.7.E-%6 $.93 B.7c679

ANTHAACENE 178. & (10) ~A S1E-Q8 -3, 1@ -d.¢ii.1

LROCESS CYGLE WCF-X-2A

EXMAUST GRS FLOW .

RATE, DSCFM 3763. 36551

SAMPLE VOLUME 3. 337

COMPOUND | M ug #/DBCF =My, N/HR

NAPHTHALENE 128.2 1,070 7.268-05  218.61  16.35

ACENRPHTHYLENE 1522 30  %.89E-07 1.5 0. 1s&ve

ACENAPHTHENE 154, 2 1, 90 1. 26E~035 31.19 E.89633

PHENANTHRENE 178.2 300 1.96E-06 ..26 O, 44315

FLUGRANTHENE 2e2. 3 0 2.626-07 .20 2. 25903

FLUORENE 166. 2 580  3.79E-96 8.83 2.8567%

e




PYRENE 2o2. ) 20  1.31E-07 0.25 0.02954
, - PENTACHLOROPHENDL 266. 4 (10) =8.54E-28  =-0.18 ~3.Q1477
; § | ANTHRACENE 178. 2 100 6, S4E-@7 1.4 @.1477¢
: : |
A PROCESS CYCLE . WCF=-X=-2B
j , EXHAUST BRS FLOW _ :
L RATE, DSCFM 3763. 3655,
P SAMPLE VOLUME ?.273 -
COmMPOUND " ug a/D3CF My wn/mr
A NAPHTHALENS 128.2 ‘1,200 9.sae:;;---q;;:;;--Pm-;::;-
u,jfl ACENAPHTHYLENE 152, 2 60 &, 852-07 2023 e 10941
EA ACENAPHTHENE . 154.2 10300  1.21E-03  30.4d 2. 73%:6
;
3 PENANTHRENE 178. 2 120 1.0%2-¢6 2.2 0.2370C
o FLUURRNTRENE 202. 3 (10) ~8.08E-63  -d. 15 -0.01823
_‘hpw; ' FUOHENE 166.2 340 2. 7%E-06 6. 35 @, 64997
g :;f PYRENE 202, ©(10) -B.Q8E-28  -0.13 ~2.21823
';5 R FENTHCHLORGFHENOL 266, 4 (10) ~8.08E~d8  =v.1& -93.918<3
P ANT HRACENE 178. 2 Ed  1.62E-07 0.35. 0.¢3647
| |
S
"\\ o PROCESS CYCLE WCF=X=18F
ER EXMAUST BAS FLOW :
\ RATE, DSCFM 4487. 08565
' SAMPLE VOLUME 2. 321
COMPOUND _ My ug #/DSCF PEmy »/ MR
, NAPHTHALENE | 128, 2 3,000 2.06E-05  62.%9 s, 58
: ACENAPHTHYLENE 152, 2 (10) ~6.87E-08  =.17 -8.01843
ACENRPHTHENE 154, 2 2,200 1.81E-05  37.9¢ 4.067s1
PHENANTHRENE ©178.2 B4 &, ADE-DE 2.35  1.18338
FLUORANTHENE 202, 3 320 2.06E-26  3.94 2.35479
Lo . o, | D -7




F_UORENE 166. 2 7640  5.08k-v& 13.83 i.368c6
PYR‘N‘ aﬂ&- 3 { 30) "6- 375"'@8 -es 13 -eq 01 a~9
PENTACHLOROPHENGL 268, & (19) ~6.B87E-28 -2, 10 -0, 91849
ANTHRACENE 178. & 100 b.B7E-87 1.49 Q.18490
( N
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