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ABSTRACT

A series of three mesoscale burns was conducted in 1994 to study various aspects
of diesel oil burning in-situ. Extensive sampling and monitoring of these burns was
conducted to determine the emissions. This was done at four downwind ground stations,
one upwind ground station, and in the smoke plume using a remote-controlled
helicopter. Particulate samples in air were taken and analysed for Polycyclic Aromatic
Hydrocarbons (PAHs). PAHs were found to be lower in the soot than in the starting oil,
although higher concentrations of the larger molecular PAHs were found in the soot and
residue. Particulates in the air were measured by several means and found to be greater
than recommended exposure levels only up to 100 metres downwind at ground level.
Particulates from the diesel are more abundant than in crude oil fires and contain some
unburmned diesel constituents. Combustion gases including carbon dioxide and carbon
monoxide did not reach exposure level maximums. These gases were emitted over a
broad area around the fire and are not directly associated with the plume trajectory.
Volatile organic compound (VOCs) emissions are extensive from fires, but the levels are
less than those emitted from a crude oil fire and much less than an evaporating crude oil
spill. Over 140 compounds were identified and quantified, several at possible levels of
concern up to 100 metres downwind. Carbonyls, including aldehydes and ketones, were
found to be higher than found at crude oil burns. Water under the burns was analysed;
no analytes of concern could be found at the detection levels of the methods. The burn
residue was analysed for the same compounds as the air particulate samples. PAHs were
at a lower concentration in the residue than in the starting oil, however there is a slight
differential concentration increase in some higher molecular weight species. Overall,
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indications from these mesoscale trials are that emissions from diesel fuel fires differ
somewhat from crude oil fires in that particulate concentrations are higher, PAHs are
formed during the process (although lower molecular weight PAHs were consumed),
volatile organic compounds are less and the particulate material contains unbumed diesel

compounds.

INTRODUCTION
Twelve years of intensive laboratory and tank testing on the in-situ combustion

of oil have indicated that the nature and concentrations of atmospheric emissions from
in situ bumning of oil offshore will normally be an acceptable tradeoff when weighed
against the environmental risks and cleanup costs of shoreline contamination.

In 1991, U.S. MMS began the sponsorship, in cooperation with several
agencies, of a series of mesoscale burn tests. These tests were designed to measure
a series of physical parameters as well as emissions. The facilities of the Fire and
Safety Test Detachment at Sand Island situated at upper Mobile Bay, Alabama, were
used. There were two preliminary and 12 burn tests each with 2000-5000 gallons of
crude. A variety of parameters that might affect burning and smoke production were
tested. During each burn, extensive samples were taken from the oil, residue and the
smoke plume itself. Besides ground station samplers, airborne samplers were also
employed. Environment Canada and the U.S. Environmental Protection Agency
cooperated to set up a series of instruments and samplers to monitor all suspect
emissions. In 1992, a similar series of experiments was set up to monitor these burns.
In 1993, a major experiment was conducted offshore Canada to measure crude oil
emissions. Analyses of these trials are reported in the literature (Fingas, Li, et al., 1993;
Fingas, Ackerman et al., 1994a,b; Fingas, Ackerman et al., 1995). This paper reports on
the data from the 1994 trials involving diesel fuel. These trials were sponsored by the
United States Coast Guard for the purpose of testing a new helicopter sampling
package.

EXPERIMENTAL DETAILS

. The burn was conducted in a specially-constructed steel pan (15 X 15 m) with
an outer berm filled with water. In a typical burn, diesel fuel was released and floated
on 0.6 metre of water. Water was salt water pumped from Mobile Bay. The oil was
ignited and the burn generally lasted about 25 min. Table 1 lists the parameters from
each of the three burns (Walton, McElroy et al., 1995).

Table 1  Parameters of the Burn Experiments

Burn no. Bum area Initial fuel Fuel Bum Burnrate Ave. Wind  Ave. Wind
m? depth (mm) Volume (m®) Time (s) (kg/s.m?) speed (m/s) Direction
1 199 86 171 1560 0.061 1.6 38
2 231 74 17.1 1560 0.061 5.1 358
3 231 74 171 1440 0.063 47 356

It should be noted that the smoke plume from burn | went straight up and thus
particulate and smoke data from that burn were not collected. The helicopter sampling
device was also not deployed because of the upward trajectory of the soot. Usable gas
results from other emissions were obtained.
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A grid of 21 ground sampling stations was established as noted in Figure 1. All
stations, except where noted, were at the 1-metre level. In addition 6 carbon dioxide
meters were placed on stands 4 metres high at stations, DW3A, DW3B, DW3C, 524,
S4C, S2C and UW1B. The purpose of this layout was to classify the 3-dimensional
distribution of carbon dioxide.

SAMPLING

Sampling methodologies and target emissions are summarized in Table 2.
Detailed methods are described in the literature (Fingas, Ackerman et. al., 1994;
Bissonnette, Fingas et al., 1994).

Table 2 Summary of Sampling and Analytical Methods
Sample Sampler Measurement Secondary Additional
Taken Parameter Parameters Parameters
Soot at Ground Level High Volume Sampier Dioxins and Particulates PAHs
(TSP Dibenzofurans
Sampling Pump (PS-1) PAHs Particulates Meuls
medium volume
RAM Particulates
PM-10 Particulates PAHs
Data Ram Panticle size
.Soot in Smoke Sampling Pump PAHs Particulates Metals
low volume
lled helicopter, helicopter sampler
Gases Summa Canister Volatile Orgasic CO,
Compounds
CO, Meter Carbon Dioxide
SO, Meter Sulphur Dioxide
NO, Meter Nitrogen Dioxide
CO Meter Carbon Monoxide
.Oil PAHs Meuls Full Analysis
.a.muuu PAHs Meuts Full Analysis
.wumsm PAHs Organics Toxicity

Particulates

Method 1 - PM-10

The Anderson high volume PM-10 unit was used. A flow rate of I.] to 1.7 m?
was employed. Particulates less than 10 um were collected on cellulose filters. Filter
heads were washed with hexane prior to use. Filters were weighed before and after and
also compared with trip blanks.

Method 2 - PS-1

High-volume air sampling was performed using a General Metal Works model
PS-1 instrument. The PS-1 sampling heads were rinsed with hexane prior to loading the
media. The sampling media consisted of a 3"diameter quartz fibre filter and a
polyurethane foam (PUF) filter - 3" thick, density 0.022 g/cm?. The media was handled
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with powderless gloves. After collection, the filters were wrapped in aluminum foil and
placed in the glass jar and refrigerated. The flow rate varied between 200 and 280 L/min.
The volume of air going through the samplers during the experiment varied between
4000 and 7000 L.

All quartz fibre filters were pre-weighed and then weighed after the experiment.
The PUF filter and fibre filter were then combined for extraction and subsequent GC-
MSD analysis for PAHs.

Method 3 -TSP

A high-volume Total Suspended Particulate sampler by Anderson was used to
collect particulates. The filters consisted of 8 X 10 inch quartz fibre. A flow rate of 1.1
to 1.7 m® was employed. The inside of the sampling unit was rinsed with hexane prior
to the experiment. After sampling was completed, the filters were wrapped in aluminum
foil before being placed into an envelope and refrigerated. All filters were pre-weighed
and then weighed after the experiment. Particulates were later analyzed for PAHs and
Dioxins and Dibenzofurans.

Method 4 - RAM

A MIE Ram-1 instrument was used to perform real-time aerosol monitoring and
measure relative concentrations of airborne particulates. This instrument responds to a
physical particle size of 0.1 to 30 microns. The flow rate of this instrument is 2 L/min.
The instrument was connected to a data logger which recorded the data every minute.

Method 5- Data RAM

A Data-Ram was used experimentally on this burn at the DW2B station only.
The unit responds to particle sizes as above but can be fixed to only measure PM-10s.
VOCs

Multiple 6 L SUMMA canisters pre-evacuated to 0.05 mm of Hg were used to
collect air for analysis for VOCs and CO,. The flow controller (restricted orifice) was
adjusted to 100 cc/min for the bum. A 1 L SUMMA canister was employed on the
remote-controlled helicopter and analyzed in similar manner to the 6 L canister. The |
L canister was collected at approximately 100 cc/min. A filter was placed on the inlet
to prevent the ingression of particulates.

Carbonyls

A Gilian S13A was used to pump air through a DNPH (2,4-
dinitrophenylhydrazine)-silica cartridge attached via a Tygon tube. The cartridge
contains 350 mg of silica coated with 1.0 mg of DNPH. The flow rate was set between
0.7 L'min and the pumped air volumes was between 11 and 18 L. The sample was
wrapped in aluminum, placed in a small amber vial and refrigerated.

Water Samples

Water samples were collected for both physical and organic compound analyses.
Samples were collected directly into 1 L amber bottles. Bottles were pre-cleaned with
de-ionized water, oven-dried, then rinsed three times with dichloromethane and air dried.
Samples were collected 10 cm below the surface, before and after burns. All samples
were collected without headspace and placed in refrigerated coolers. Upon arrival at the
laboratory, samples were again stored in a refrigerator and analyzed for volatiles as soon
as possible.
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Oil and Residue Sampling

The crude oil samples and residue samples were manually collected using a 250
mL wide-mouth jar with a Teflon-lined cap. After sampling, the bottle was immediately
capped and stored in a refrigerator. When sampling the residue, the material was
skimmed, however, water frequently was taken along with the burn residue. Sampies
were refrigerated until analysis.

CcO,

The Metrosonics AQS01 instruments were used at ground level stations. The
instrument also measures carbon monoxide, moisture and temperature. All these data
were recorded at intervals of one minute.

The Armstrong CD-1 carbon dioxide analysers were used at a flow rate of |
L/min. These instrument were mounted on 4-metre poles at locations DW3A, DW3B,
DW3C, S2A, S4C, S2C and UW1B. The data was logged every minute.

Carbon dioxide in the summa canisters was also subsequently measured using
gas chromatographic techniques.

CO and SO,

The Biosystems Cannonball was used for carbon monoxide and sulphur dioxide
only at a flow rate of | L/min. The data was logged every 30 seconds. The Metrosonics
instrument also measured moisture and temperature.

Sample preparation and work up prior to chemical analysis

Oil and Residue samples

Analytes: Polycyclic aromatic hydrocarbons (PAHs), total petroleum hydrocarbons
(TPH) including bio-markers, and metals.

A 1 galiquot of oil was diluted in 10 mL hexane to precipitate asphaltenes. An
aliquot equivalent to 20 mg of the oil was then spiked with surrogate PAH and bio-
marker standards and fractionated on an activated silica column. The hexane and
benzene fractions (hexane:benzene 1:1) that contained the saturates and aromatics
respertively, were then analyzed separately using either GC/MSD or GC/FID. Internal
standards for PAHs (d14-terphenyl) and TPH (5-a-androstane) were added to the final
concentration fractions before analysis. The pre-injection volume was typically 0.5 mL.

Water samples
Analytes: PAHs and VOCs

Water samples were stored at 4°C until analyzed. For the determination of PAHs,
aliquots of 500-1000 mL were spiked with a mixture of PAH surrogate standards and
extracted three times with dichloromethane. The combined raw extract was then
concentrated to a small volume. Prior to GC analysis, an internal standard of d14-
terphenyl was added and the volume made up to | mL.

For VOCs by headspace methods, a 10-mL aliquot was placed in a 20-mL capped
headspace vial and equilibrated for 45 min at 85°C. A 1-mL aliquot of the headspace was
injected via a gas sampling loop into a GC/MSD.

Air/smoke samples
Analytes: PAHs, dioxin/furans (DX), metals, Summa VOCs, and carbonyls (aldehydes
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and ketones)

Filter, PUF, PUF/XAD, airborne particulate samples from helicopters were
individually wrapped in solvent-washed aluminum foil, placed inside a glass jar and
were kept cool during transit. They were spiked with surrogate PAH and DX standards
and extracted with 10% benzene with dichloromethane. The raw extract was
concentrated and applied quantitatively to an activated silica column. The first fraction
of hexane containing saturates was analyzed to ensure there was no carry-over. The
second fraction, containing PAHs, was recovered using benzene. This fraction was
concentrated, spiked with d14-terpheny! as an internal standard and made to 1 mL before
GC/MSD analysis. For a few selected samples the hexane fraction was also retained and
examined for the distribution of aliphatics and bio-marker compounds.

The DX samples were spiked with a mixture of carbon-13 surrogates of
dioxins/furans and extracted by soxhlet using toluene. The raw extract was cleaned up
using an acid/base silica column which removed the easily-oxidizable organics. This was
followed by an activated alumina column which separated the dioxins/furans from
interfering PCB, pesticides etc. A typical pre-injection sample volume was 20 puL.

Up to 1.2 litre of the Summa VOC sample was cryogenically trapped using liquid
nitrogen on the Entec cryogenic pre-concentrator. PermaPure dryers, Nafion, were used
to dry the sample stream to prevent ice formation in the lines. After trapping for 30 min
at a gas flow at 40 mL/min, the trap was heated to 100°C and the non-methane organic
compounds were desorbed into a GC/MSD operated in selected ion monitoring (SIM)
mode. Two other determinations of each Summa canister were also performed using two
GC with optimized columns and conditions 1o determine C2 and C3-C12 hydrocarbons.

The carbonyl samples collected on the DNPH-silica Sep-pak were wrapped
individually and shipped in a capped amber vial and kept cool to minimize degradation.
The cartridge was extracted using 5 mL of acetonitrile and analyzed on an HP 1090
HPLC.

Analytical protocols
All organics

A HP 5890 GC was interfaced directly to a HP 5972 MSD. The GC was
equipped with a HP 7673 auto sampler. Control of the entire system, data acquisition and
data handling was by a HP ChemStation (DOS series). The column used for separation
was a DB-3 30-m X 0.25 mm ID capillary column with 0.25-um film. The GC
temperature program used for PAH analysis was as follows: initial, 90°C for 1 min, first
temperature ramp, 25°C/min to 180°C, second temperature ramp @ 3 C/min to a final
temperature of 290°C, and hold for 1S min. A 1-pL aliquot was injected in the splitless
mode (purge off: 1 min). Injector, interface and source temperature were 290°C, 300°C
and [80°C respectively.

For PAH and bio-marker analysis, the MSD was operated in the SIM mode,
monitoring 2-3 ions of each target analyte with a dwell time of 50 millisec for each ion.
Autotune was used to tune the MSD daily to ensure day-to-day reproducibility.

Daily calibration was carried out by injecting a diluted solution of SRM [491
(nominal concentration=0.7 ppm) which contained 26 compounds covering 2- to 6-
ringed PAHs. The instrument detection limit was 0.1 ppm. Daily calibrations were
performed to verify the column resolution and MS sensitivity. The response of the
internal standard (d14-terphenyl) was used to correct for instrumentation drift and
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analytical variations.

TPH measurement was performed using GC/FID. Calibration was by means of
an alkane mixture covering the range from C-8 1o C-40.

Instrument detection limit: in SIM mode, 0.01-0.05 ng/ul. (ppm) for target PAH.

Method detection limit: 0.1 ppb for 500 mL water; 1 ppm for 25 mg oil; 0.01
ug/m’ for a 10-m’ air/smoke sample volume.

Dioxins/Furans

Ultra-trace analysis of dioxins/furans was carried out on an HP 5890 GC coupled
to the VG 708, which is a double focusing high resolution MS operated in the electron
impact mode. The MS was tuned using PKF to achieve a resolution of at least 10000
(10% valley). One puL of sample was injected in the splitless mode on a 60-m DB-5
capillary column, with 0.25-mm ID and 0.25-um film thickness. The temperature
program was as follows: 70°C for 1 min, 100°C to 200°C @ 40°C/min, 200°C to 235°C
@ 3°C/min and hold for 10 min, 235C to 310T @ 8 T and held for 15 min. Injector and
interface temperature were at 300°C and 290°C respectively.

The system was calibrated with a standard mixture of all 17 2,3,7,8-substituted
DX/DF congeners, containing the same set of C13-labelled surrogates, C13-labelled
1,2,3,4-TCDD and 1,2,3,7,8,9-HCDD congeners which were added to the sample
extracts as internal and time reference standards.

Instrument detection limit: 0.2-1 pg/uL (ppb) operated at 10000 resolution.
Method detection limit: 2 pg/m’ for a 10-m® sample

Headspace VOCs

The headspace analyser system consisted of a HP 19395A headspace sampler
coupled directly to the heated injection port of 2a HP 5890 GC with MSD, via a heated
interface. The headspace in each sample vial, kept at 85°C, was swept through a 1-cc
internal sample loop by first pressurizing the vial. The gas sampling valve, under the
control of the concentrator, was rotated so that the contents of sampling loop was swept
into the GC inlet operated in a split mode (split ratio 1:5). The GC was programmed
from an initial 30°C (held for 5 min) to a final temperature of 200 C at the rate of
7.5°C/min. Injection and MSD source temperature were 200°C and 160°C respectively.
A 30-m HP-1 capillary column (0.32 mm ID, 1-mm film) was used for compound
separation.

A mixture of alkanes, alkenes and aromatics, including benzene, toluene, ethyl
benzene o-,p- and m-xylene were used to establish response factors of each class of
volatile compounds.

Instrument detection limit: 0.01 ppm.

Oil Component Analysis

Oil samples were dissolved in hexane at a concentration of 50 mg/mL, and
spiked with the appropriate surrogate compounds. A portion of activated silica gel (3.0
g) was placed into a 30 mm long x 10.5 mm ID chromatographic column plugged with
glass wool. The column was.tapped to settle the silica gel, and 0.5 cm anhydrous sodium
sulphate was added. The column was pre-eluted with 20 mL of hexane, the eluent was
discarded. Just prior to exposure of the sodium sulphate layer to the air, 0.4 mL
(approximately 20 mg oil) was quantitatively transferred onto the column using an
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additional 3 mL of hexane to complete the transfer. This 3 ml. eluent was also discarded.
To avoid overloading the column, no more 40 mg of otl was placed on the column. Just
prior to exposure of the sodium sulphate to the air, the column was eluted with 12 mL
of hexane. The eluent was collected in a centrifuge tube and label this fraction "F1". F1,
the saturated fraction, was used for analysis of the distribution of n-alkanes and
isoprenoids including pristane and phytane, and of C;; 1 7a(H), 21 (H)-hopane and other
biomarker triterpane and sterane compounds. The column was eluted with 15 mL of 1:1
(V:V) benzene/hexane, and the eluent collected in a centrifuge tube, and labelled as
"F2". F2, the aromatic fraction, was used for analysis of the target PAHs, alkylated PAH
and dibenzothiophene compounds. Half of F1 and F2 were combined and designated
as "F3". This fraction was used for analysis of individual and total petroleum
hydrocarbons (TPH). The fractions were concentrated to the appropriate pre-injection
volume (PIV), 0.5 to 1.0 mL, using nitrogen blowdown. The extracts were then spiked
with the appropriate quantitation internal standard (IS) compounds (the IS 5-androstane,
for determination of the individual n-alkanes and TPH; the IS dl4-terphenyl, for
determination of the target PAH and alkylated PAH homologues; the IS C,, 17p(H),
21B(H)-hopane, for determination of the biomarker compounds). To achieve lower
quantitation limits, the PIV was reduced to 0.25 mL. but the extract was not blown dry
to prevent loss of the volatile compounds, and more importantly, to prevent the
precipitation of the high molecular weight components.

Analysis of the Water Fractions

The sample cleanup and analysis were performed according to published
methods developed in our laboratory. Prior to analysis, water samples were stored at 4
°C. An aliquot of 500-1000 mL (depending on the sample volumes) was measured and
transferred to a 2-litre separatory funnel, then spiked with 100 puL of deuterated PAH
surrogate standards (mixture of dl0-acenaphthene, d10-phenanthrene, dI2-
benz(a)anthracene and di2-perylene, 10 ppm each) and 100 uL of 200 ppm ortho-
terphenyl in 1.0 mL acetone. Methylene chloride (DCM) (100 mL) was added to the
separatory funnel. The separatory funnel was sealed and shaken vigorously for 2-3
minutes with periodic venting to release excess pressure. The organic layer was allowed
to separate from the water phase for a minimum of 10 minutes, then the solvent extract
was collected in an Erlenmeyer flask. (If the emulsion interface between layers was
formed, mechanical techniques were employed to complete the phase separation.) The
extraction was repeated two more times using fresh portions of solvent. The three
solvent extracts were combined and concentrated by rotary evaporation. The
concentrated extract was dried by passage through a drying funnel containing about 30
grams of anhydrous sodium sulphate. The solvent was then exchanged to hexane and
reduced to 0.5 to 1.0 mL using nitrogen blowdown.

CO, in Summa Cannisters _

A Hewlett Packard 5890 Gas Chromatograph with microvolume TCD was used
with Hewlett Packard 3365 DOS ChemStation software. The Injection was via a Valco
6-port gas sampling valve with 1.0 mL loop in heated enclosure. The column was a 7
'x 0.125" Porapak R (80/100) with valve injection directly on column. The valve
enclosure was maintained at 80°C, the detector block 200°C and the oven temperature
started at 25°C, hold 2.5 min then ramped 25°C/min to 180°C ,hold 2.8 min. The carrier
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was Helium at 40.0 mL/min. The TCD Reference was Helium at 60.0 mL/min.

The oven temperature program is primarily used to remove heavier compounds
and water from the column before the next injection. The CO, peak emerges during the
initial isothermal segment. The TCD was calibrated by injection of a known
concentration of CO, in N, (4758 ppmv) obtained from Matheson Gas Products . To
verify calibration linearity the CO, standard was dynamically diluted with CO, free N,
using a master/slave mass flow controller system and various dilutions were analyzed
in the same manner as the samples. A small metal bellows vacuum pump was used to
draw the sample into the loop from a TEDLAR bag. The pressure inside the loop was
allowed to equilibrate with ambient pressure before injection onto the column. Since the
canisters supplied were under vacuum, a gauge was used to measure the pressure inside
the loop when attached to the canister. A pressure correction curve was prepared to
correct the analysis results for reduced pressure. Both the ambient calibration curve and
the pressure correction curve are given. Any canister with a pressure below 20" Hg
could not be analyzed due to the pumping capacity of the pump being used. For
canisters with very low pressures (<10" Hg), the analysis is probably more representative
of the gas used to clean and flush the canister than the sample taken.

RESULTS AND DISCUSSION
Particulates

Table 3 gives the summary results of particulates for all three burns. Because the
smoke plume went directly up in burn 1, little particulate material was measured. The
data from the PS-1 was eliminated in all three burns. The filter paper for most samples
was broken and significant amounts of material was lost. The samples could, however,
be used for organic material (PAH) analysis. Table 3 shows that the average
measurements from the RAM, PM-10 and TSP correlate strongly at most locations.
Figure 2 and 3 show the average particulate distribution, taken from the average RAM
values, at the various geographic locations. This shows the heavy particulate distribution
characteristic of a Diesel fire. These values are about 4 times the value expected from
a similar crude oil fire. Figures 2 and 3 show the RAM data with time. These figures
show that the particulate concentration varies strongly over time. Particulate arrival at
a particular instrument appears to maintain a baseline value but then a burst of
particulates arrive over a period of time lasting only a minute or two and then the values
return to normal. This is primarily as a result of the high turbulence generated by the
fire. Table 4 shows the numeric results from the DataRAM. These results show that this
newer device yields data comparable to an older-style RAM.
PAHs

The samples that were collected by the PM-10, PS-1, and TSP samplers were
used for PAH analysis. The analytical results for each of these collection devices is
given in Tables 5 to 9. These tables show that very low amounts (or no) PAHs are
carried into the soot or formed. This is different from crude oil burns, however, where
there exists a high amount of PAHs in the starting oil and these are carried along with
the particulate matter. In the case of Diesel fuel, large molecular-weight PAHs are
created by the fire and few are in the fuel before combustion begins. Most of the PAHs
are low molecular weight congeners, and this is particularly shown by the differences
between the results from the PS-1 and TSP samples. PS-1 samples included a PUF filter
to capture PAH volatiles and TSP did not. It is significant that the PS-1 results are much
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Figure 4

‘ Particulate Concentration
With Time
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Figure 5
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higher than the PS-1 results, indicative that many of the PAHs are volatile under these
sampling conditions. PAHs were also measured in wipe samples from the remote-
controlled helicopter blades. These results are shown in Table 10. These are results still
show relatively low levels of PAHs even directly in the plume. In order to establish the
amount of PAHs in the soot by weight, several PM-10 and TSP samples were aggregated
and then analyzed. The results of these analyses are presented in Table 11. It should be
noted that the values in this table are in ng/m’, rather than the pg/nt in the previous
tables. This shows that the levels of PAHs are still low, but that a greater abundance of
alkylated PAHs are present than the parent PAH compounds. This is as expected from
a combustion source. An n-alkane analysis was performed of the same samples. This
is shown in Table 12. This clearly shows that a significant amount of Diesel fuel is
carried with the soot. The same phenomenon does not occur with crude oil, or at least
to the same extent. The distribution pattern of the n-alkanes shown in Table 12 are
clearly Diesel fuel. This also indicates that one of the reasons proposed for the increased
soot production with Diesel fuel is the atomization of the fuel which forms condensation
nuclei around which soot forms.
vOCs

VOCs were measured using multiple gas chromatographic techniques on samples
taken from Summa canisters. One-hundred and forty-eight substances were analyzed.
The results of these analyses are given in the Appendix, Table Al. The values were
corrected by lowering dichloromethane and hexane results to typical background values.
This manipulation was necessary because these two substances were used for cleaning
orifices on the canisters as well as around the test site for cleaning other samplers. Some
samples showed very high values of these substances. The total value of VOCs less
background values (approximately 50 pg/m’) is shown for the three burns in Figures 6,
7 and 8. These include the values from the samples taken by the remote-controlled
helicopter. These figures show that there are substantial concentrations of VOCs at
ground level and that these have a distribution relevant to wind direction. It is
interesting to note that even in burn 1, where the smoke plume went vertical, that there
are above-background levels of VOCs at ground level. Three samples were taken by the
remote-controlled helicopter. These show that the concentrations beside and under the
smoke plume are near background levels. This appears to indicate that the heaviest VOC
concentrations are found at the I-metre level.
Dioxins and Dibenzofurans

Particulates sampled by the TSP (Total Suspended Particulate) sampler were
analyzed for Dioxins and Dibenzofurans. Specific results are given in Table A3. These
results show that the levels of all congeners are at the detectability limit or the normal
background level. This shows that there is no significant Dioxin or Dibenzofuran
production by the Diesel fuel fire.
Carbonyls

Carbonyls were measured using an activated absorption tube. The carbonyls
measured include aldehydes and some ketones. Results from this measurement are
presented in Tables A4-1, A4-2 and A4-3. These show that the following compounds
are often above upwind and background levels: formaldehyde, acetaldehyde, acetone,
proprionaldehyde and 2-Butanone. These are common products of incomplete
combustion from sources such as vehicles. The levels found here are above what would
be expected in an urban area or seen in recent crude oil fires, however the levels are
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Table 10 PAH from Helicopter Blade Wipes
Blade Wipe Sample

BURN 1 BURN 2 Blank
sample size 447 mg 40.3mg 0.2mg
PAH (ug/gm)
Naphthalene 2.77 1.27 0.00
2-Methyinaphthalene 12.19 435 0.00
1-Methy!naphthalene 5.87 221 0.00
Biphenyl 2.18 0.00 0.00
2.6-Dimethyinaphthalene 8.05 3.62 0.00
Other Dimethylnaphthalenes 19.51 9.43 0.00
Acenaphthalene 1.19 0.00 0.00
Acenaphthene 0.00 0.00 0.00
2,3,5-Trimethylnaphthalene 1.80 1.14 0.00
Other Trmethyinaphthalenes 513 3.23 0.00
Fluorene 0.00 0.00 0.00
Phenanthrene 0.00 1.24 0.00
Anthracene 0.00 0.00 0.00
1-Methylphenthrene 0.62 0.00 0.00
Other Methylphenthrenes 1.85 Q.00 0.00
Fluoranthene 469 14.91 0.00
Pyrene 413 0.00 0.00
Benz{a)anthracene 0.00 0.00 0.00
Chrysene 0.00 0.00 0.00
Benzo(b)fluaranthene 0.00 0.00 0.00
Benz(k)fluoranthene 0.00 0.00 0.00
Benz{e)pyrene 4.53 3.18 0.00
Benz(a)pyrene 0.00 0.00 0.00
Perylene 0.00 0.00 0.00
Indeno(123-cd)pyrene 0.00 0.00 0.00
Dibenz(ah)anthracene 0.00 0.00 0.00
Benz(ghi)perylene 0.00 0.00 0.00
TOTAL 74.51 44.56 0.00
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Table 11 Alkylated PAH Analysis Resuilts

Sample Typs PM10-Burn 1 PM10-Bum 2 PM10-Bum 3 TSP-8um 1 TSP-Bum 2 TSPBum )
Sample Size 3 discs 5 disce S discs 3discs S discs 6 discs
PAHs [ng/m?)

Naphthalene

CO-N 3 17 52 4 15 65
Ci1-N 5 1 27 4 13 38
C2-N 14 28 42 13 23 53
C3-N 1 25 28 7 15 26
C4-N 8 68 13 48 7 9
Sum 41 149 161 75 74 192
Phenanthrene

co-P 2 3 59 5 18 76
c1-P 7 9 68 7 20 73
c2-p 8 26 294 6 7" 287
c3-P 7 36 342 S 71 258
C4-P 7 18 94 3 28 122
Sum 3 121 857 26 208 816
Dibenzothiophene

co-D 1 3 S 1 0 4
c1-D 1 4 24 2 3 21
c2-D 4 17 199 3 43 194
C3-0 3 19 262 2 48 201
Sum 10 42 490 8 95 420
Fluorene

CQ-F 1 [¢] 5 2 g 6
C1-F 1 1 4 1 2 4
C2-F 4] 2 10 1 4 9
C3-F 0 5 39 ¢ 25 36
Sum 2 9 59 3 k3] 55
Chrysene

co-C 1 35 106 1 25 179
ci1-C 3 15 32 0 6 48
ca-C 1 1" 19 0 5 3
C3-C 1 5 12 ] 5 B
Sum 6 67 169 1 41 266
TOTAL 90 389 1736 113 448 1749
c20/C2P 0.50 .66 0.68 0.56 061 068
C3D/CIP 0.52 053 077 052 067 078
Other PAHs

Bipheny! 00 0.0 0.0 0.0 00 0.0
acenaphthalene 0.0 00 342 0.0 0.0 34t
Acenaphthene 0.0 0.0 0.0 00 00 0.0
Anthracene 00 0.0 00 0.0 00 341
Fiuoranthene 2.4 29.0 205.2 Q.0 57.1 2385
Pyrene 0.0 29.0 27386 0.0 571 2726
Benz(a)anthracene 0.0 29.0 684 0.0 285 136.3
Benzo(b)luoranthene not found not found not found not found not found not found
Benzo(e)pyrene 0.0 870 171.0 a.0 571 2385
Benzo(a)pyrene 0.0 116.0 205.2 0o 571 340.7
Peryiene 0.0 290 342 0.0 285 681
{ndeno(1.2.3cd)pyrene 335 1160 171.0 333 856 306.6
Dibenz(a.hanthracene 0.0 00 0.0 0.0 00 341
Benzo(ghi)perylene 335 174.0 2394 333 1141 408.8
TOTAL 67.0 609.1 1402.2 66.6 485.1 2112.4
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Table 12 n-Alkane Analysis of Particulate Samples

Sample Typs PM1D-Bum PM10-Burn 2 PM10-Burn 3 TSP-Burn 1 TSP-Burn 2 TSP-Burn 3
Sampile Sze 3 diecs S discs S discs 3dscs § diecs € discs
n-Alkanes (pg/m?

n-C8

n-C9

n-C10

n-C11

n-C12

n-C13

n-C14

n-C15 0.13 0.06 0.10 0.06 0.10 0.18
n-C16 0.10 0.07 0.13 0.08 0.12 0.13
n-C17 0.18 0.1 0.18 0.08 023 0.34
PRISTANE

n-C18 0.11 0.12 0.24 0.08 0.31 0.55
PHYTANE 0.09 0.08 0.11 0.05 0.16 0.25
n-C19 0.08 0.18 0.64 0.07 0.86 1.21
n-C20 0.12 0.36 123 0.10 1.49 1.79
n-C21 0.18 0.50 154 0.10 1.50 1.90
n-C22 0.21 0.52 153 0.13 1.37 1.81
n-C23 0.24 1.16 193 0.99 1.0 1.80
n-C24 0.33 0.89 154 0.53 0.75 217
n-C25 0.45 2.89 3.78 2.96 0.90 2.38
n-C26 0.74 1.43 2.02 0.83 1.19 2.90
n-C27 1.03 242 3.35 203 1.46 331
n-C28 1.10 1.50 2.51 0.94 1.34 2.80
n-C29 1.18 223 3.10 1.74 1.72 351
n-C30 1.11 1.75 2.30 1.13 1.66 312
n-C31 1.28 1.90 2.45 1.24 1.98 3.50
n-C32 0.81 1.19 153 077 1.30 217
n-C33 0.80 118 137 0.66 1.43 2.26
n-C34 0.44 0.73 0.88 0.46 0.84 1.18
n-C35 0.34 0.57 067 0.38 0.73 0.85
n-C36 0.22 0.35 0.48 0.26 0.48 0.57
n-Ca7 0.19 0.29 0.40 0.23 0.43 0.41
n-C38 0.13 0.20 0.32 0.17 0.35 0.30
n-C39 0.1 0.14 0.24 0.13 0.31 0.19
n-C40 0.08 0.1 0.26 0.1 0.32 0.15
TOTAL 11.78 2291 484 16.31 24.35 41.84
C17/PRISTANE 0.00 0.00 0.00 0.00 0.00 0.00
C18/PHYTANE 1.15 1.49 226 1.49 1.91 2.18
PRISTANE/PHYTANE 0.00 0.00 0.00 0.00 0.00 0.00
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already near upwind levels at 75 m downwind of the fire.
Water Contamination

Water samples were analyzed for a number of pollution parameters. The first
was the examination for the total hydrocarbons. These are given in Table 13.

Table 13 TPH Results of Water Samples
Sample type Date Sampled TPH
(wg/L. H;0 or ppb)

Background Oct.12/94 127
Pre-burn Oct.23/94 138
Post-bum Oct.23/84 258
Pre-burn Oct.26/94 122
Post-burn Oct 26/94 140
Pre-burn Oct.26/94 138
Post-burn Oct.26/94 212

The water samples were analyzed for PAHs. Table 14 shows the results. The
PAH loading of the water is very low and most congeners are below detectability. The
water was analyzed for volatile compounds. Table 15 shows the results. This shows that
there are basically no volatile compounds remaining in the water after a burn.
QOil and Residue Analysis

The physical properties of the oil and residue are given in Table 16. This shows
that the burn residue has a much higher viscosity and a slightly higher density than that
of the starting fuel. This was expected for crude oil, but not for Diesel fuel to the same
extent as noted here. Table 17 shows the results of analysis for selected target PAHs in
both the residue and the oil. This table clearly shows the trend that smaller PAHs are
destroyed by the burn, but that larger PAHs are formed as a result of the burn. For ail
PAHs larger than Fluoranthene, there is a significant trend toward production. Table 18
shows analysis for the alkylated PAHs. The same trend is noted for the alkylated
benzenes, smaller compounds are destroyed by the fire, however larger ones are
produced (or concentrated) as a result of the fire. Table 19 shows the n-alkanes in the
diesel and residue. Again, the smaller compounds are destroyed by the fire and the
larger components are concentrated in the residue. Table 20 shows the Benzene and
alkylated benzenes in the starting Diesel and in the residue. There are no measurable
benzene compounds remaining in the residue. This is indicative that the heat exceeded
their boiling point.
Carbon Dioxide

Carbon dioxide was measured using three different techniques, Metrosonics
meters, Armstrong meters and by analysis of gases in the Summa canisters. Because of
dilution problems, only part of the latter are useful. The results from all three methods
do agree where there was overlap. Carbon dioxide measurement is troublesome for a
number of reasons. On some instruments, moisture is not fully compensated for and
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elevates readings. On other instruments, there may be inadequate filtration and
particulate matter can interfere. An additional difficulty, is that instruments are
constructed for industrial hygiene use where the levels are much lower, temperatures less
variant and lower, humidities much less variable and mechanical conditions less severe.
Electronic instruments are also prone to drift during the course of the day. The
measurements here were subject to some of these difficulties, however, most readings
required correction to baseline. The readings from the Metrosonic instrument went
negative when exposed to very high levels of moisture, heat and carbon dioxide. These
readings were conservatively corrected by drawing a straight baseline from the pre-burn
average to the top of the recovery peak. All values were corrected to the ambient
carbon dioxide measured, generally around 300 ppm.
The distribution of carbon dioxide is illustrated in Figure 9, 10 and 11.

Values from the 4-metre sampling heights and the 1-m sampling heights are illustrated
and are the values corrected with the minimum of each sample run. The values are
averages of the carbon dioxide measured above background levels. The 1-metre
measurements were taken with Metrosonics instruments and the 4-metre measurements
with Armstrong instruments. These figures clearly show that the majority of the carbon
dioxide moves along the ground. Concentrations are just above background levels at the
4-metre sample heights. The diagrams also show that carbon dioxide does not move
with the smoke plume. This is particularly illustrated in burn 1. The smoke moved
vertically for the most part and the concentrations of carbon dioxide are still higher at
the first downwind 1-metre sampling points. The maximum excess concentrations of
carbon dioxide at the surface are about an order higher than those found in the smoke
plume. A further consideration is the time variation of the carbon dioxide concentrations.
Figure 12 shows these concentrations for bum 2 at the downwind stations B. This figure
shows that there is no correlation between the arrival of carbon dioxide, particulates and
carbon monoxide at these downwind stations. The figure also shows that the variance
in carbon dioxide concentrations at sampling stations is large.
Carbon Monoxide

Table 21 shows the results of measurements of carbon monoxide at the 1 m level
with both the Metrosonics and Cannonball instruments. The measurements between the
two instruments do not correlate well, however, when the values recorded by one
instrument are high, so is the other. The ground distribution of carbon monoxide is
similar to that of the carbon dioxide in that it appears to be higher at ground level and
is distributed exponentially away from the source fire.
Sulphur Dioxide, Humidity and Temperature

Sulphur dioxide measurements taken with the Cannonbal! instrument show no
measurable concentrations throughout the experiment. This is not surprising since the
sulphur content of the diesel is very low and since most sulphur dioxide would be in an
acid aerosol form not detectable by the instrument. Moisture (in the form of relative
humidity) and temperature were recorded using the Metrosonic instruments. These data
are summarized in Tables 22 and 23. These tables show that changes resulting from the
fire are only detectabie in the first row of instruments near the fire. The temperature
increases a maximum of 22°C and relative humidity decreases by as much as 30%. The
latter would probably be due to the increase in temperature. These effects are not seen
at the other sampling stations.
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Figure 12
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Plots of Carbon Dioxide, Particulates and Carbon Monoxide
at the Downwind Stations B During Burn 2
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Summary and Conclusions

Particulates

The diesel burns produced an abundance of particulate matter. The
concentrations at the same distances were approximately 4 times that for similar-sized
crude oil bumms. This particulate matter was distributed exponentially downwind from
the fire. Concentrations at ground level (1 m) were still above normal occupational
health limits (150 pg/m®) as far downwind as 99 m. This also contrasts with the crude
oil burns conducted in the past where the limit was generally not exceeded nearer than
99 m. No size distribution data were achieved, PM-10 concentrations were about the
same as the total particulate concentration. This may be indicative that most material is
of PM-10 category or that the PM-10 unit breaks of the particles into smaller units.

PAHs

Diesel contains low levels of PAHs with smaller molecular size. These are
largely consumed by the fire, as evidence by lower concentrations both in the soot and
in the burn residue. Larger PAHs are either created or concentrated by the fire. Larger
PAHSs, some of which are not even detectable in the Diesel fuel, are found both in the
soot and in the residue. The concentrations of these larger PAHs are however low and
often just above detection limits.

VOCs

One-hundred and forty-eight volatile organic compounds were measured from
samples taken in Summa canisters. The concentrations of VOCs are relatively low
compared to a typical crude oil burn. Concentrations appear to be under human health
limits even at the closest monitoring station. Concentrations appear to be highest at the
ground (1 m) and are distributed exponentially downwind from the fire source.

Dioxins and Dibenzofurans

Particulates precipitated downwind were analyzed for dioxins and dibenzofurans.
The levels of these toxic compounds were at background levels indicating no production
by the diesel fire.

Carbonyls

Carbonyls were measured using a sensitive and specialized technique. The diesel
burns produce low amounts of the small aldehydes (formaldehyde, acetaldehyde, etc.)
and ketones (acetone, etc.). These would not be a health concern even close to the
source fire. The concentrations of these are again distributed exponentially downwards
away from the fire.

Emission into the Water under the Burn

The water under the fire received hydrocarbons. The total petroleum
hydrocarbons rose by as much as 120 ppb or by as little 10 ppb. These are not high
concentrations since the burns were conducted using a limited amount of water. These
concentrations would not result in fish mortality, even in this confined water body. No
PAHSs could be detected in the water.

Oil and Residue

The residue showed high viscosity similar to that seen in crude oil burns. The
concentration of larger PAHs was higher in the residue than in the starting oil. This is
probably due to creation of these larger PAHs, but could possible be due to
concentration. Smaller PAHs are in lower concentration in the residue than in the
starting oil.

Carbon Dioxide
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An extensive array of 16 Metrosonic instruments at 1 m height, 7 Armstrong
instruments at 4 m and 10 Summa canisters was used to characterize the 3-dimensional
distribution of carbon dioxide. Concentrations of carbon dioxide are highest at the 1 m
level and fall to background levels at the 4 m level. Concentrations at ground level are
as high as 10 times that of the plume. Concentrations are distributed exponentially
downwards away from the fire. Distribution along the ground is broader than for
particulates.

Other Gases

Carbon monoxide appears to be distributed in the same way as carbon dioxide.
Sulphur dioxide was not detected at these diesel fires.
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Volatile Organic Compounds

Mobile 94, Mobie'$4.  Mobde'$4.  Mobiue'94. [Maoie'94.  Mobde'®4.  Moade'94. |Maoile'ss,
EPA 56,20 ESD 13870. EPA 41.20 ESD 11875 JESD 12,20 ESD 12 20 ESD 20 20 |ESD 13874
Resuits in pg/m3 man 20 min mn 20 min min min min 20 min
MSE5P D MS92P D MST9PO  MSITPD  IMS91PD  MSBIPD  MSIOPD  IMS9SP D
EPA 56 ESD 51870 EPA 41 ESD 13878 ESD 17 ESD 2 ESD 20 ESD 13874
Trip blank  Trip dlank  Background  Blank Upwing  Upwind-t  Upwind-3
Total VOC's; e 18.2 us 120.8 32 urs a3 1039
Pre-Correction Values| 1.3 AT 2048 3524 826.5 589 1089
Tolusne / Beanzane e o 1% 0.7 23 s.0
m.p-Kylanalo-Xylene 29 .7 18 [X] 1. 13
m.p-Xylene/Ethyibenzane s 3.4 2.1 0.0 24 IX]
o-Xylena/Eihyibenzens 1.4 2.1 1.8 0.0 1.4 23
2 Propsne 03 o9 14 28 03 0.7 00 LR
3 Propane a0 0.5 25 s 32 8.0 22 50
4 Freon22 (Chiorodifluorometnane) 21 [ 04 04 J4 oe 0.5 09
S Freon12 (Dicnlorodifiucromatiane) a.8 02 29 27 EX) 9 6.0 28
o Fropves
7 Chioromethane 01 02 12 17 12 15 1.1 19
2 Isobutana (2-Methyipropane) 00 0 05 12 oe 02 0s 09
9 Freon114 (1.2-Dichicrotetrafiuroethane) 0 9 02 03 0s 03 08 0.3
10 Vinyichloride {Chicrosthene) 09 Y a0 00 o0 a.0 oo 00
11 1-Butens/2-Methyipropene 10 " a0 97 13 38 25 95
12 1.3-Butadiene 0.0 Q.1 a0 20 aa 0.0 0a 02
12 Butane "B 802 13 32 14 29 .8 19
14 t-2-Butane 00 01 oo 04 0o 01 00 a6
1§ 2.2:-Dimetnylpropane 00 00 Q0 09 a0 0.0 0.0 0.0
16 8romomaethane Q0 Qo of ge [-X/] [ B} ¢.0 0.2
17 1-8utyne 00 00 00 20 00 00 0.0 00
18 c-2-Butens 99 02 90 os oo 0 Q0.0 0
19 Chioroathane a0 LR} 20 02 LY] 01 00 03
20 2-Methyibutane 0.0 02 20 s4 12 23 22 a9
21 Freont1 (Trcnioroflusramaethana) a0 ot AR s 10 10 10 10 10
22 1-Pentens 90 o1 ez 04 a0 03 0aQ 22
21 2-Mathyi-1-Butene 22 g2 2.0 02 LX) 02 ag 02
24 Pentane o0 02 18 57 a8 s2 14 09
25 Isoprene {2-Mathyl-) 3-Butadiene) oo 23 15 18 [X:] 0s 00 12
25 Ethylbromide [X] 20 oo 00 1] 00 20 09
27 1-2-Psntene 00 00 00 ao o0 02 o0 oo
28 1.1.-Ochioroethany a0 o0 00 20 [N ] 02 a0 20
29 c-2-Pantene L] 29 a0 0.0 Q0 0.9 oo 00
30 Dichiorometnane a1 o2 g2 34 L] 0.2 [ a7
31 2-Mathyl-2-Butane Q00 mn e 93 00 04 00 (3]
32 Fraon113 {1.1.2-Trnehlorotrfivoroethan or 386 12 13 23 14 36 18
33 2.2-Cimatnyloutane o0 0o 02 02 Qo 01 00 0.2
34 Cyclapentsne [X'] (1] oo o0 oo 00 a9 o0
3% 1-1.2-Dichioroetnens Q00 20 1] Q0.0 o0 00 2 oo
36 4-Methyl-1-Pentene 0o 09 a0 oo 00 og 00 [X]
37 3-Maethyi-1-Pentens oo ao 00 00 00 0.0 a0 90
38 1.1.Dicnloroethane Q0 00 ag 0.0 00 o0 0.0 a9
33 Cyciopentane d0 20 21 02 L] a1 00 LE]
40 2.)-Dumeinyibutane o0 20 0.2 02 Qd [-A] 00 (X
41 t-4-Metny)-2-Penisne a0 S0 o0 09 00 00 00 o0
42 2-Methyipentane 23 70 59 39 04 18 1o 0.0
43 c4-Meinyl-2-Pentene a0 20 20 0.0 00 00 o0 20
44 3-Methyigar:are aa 31 06 1e 57 as o7 02
45 1-Hexenes2-Vathy)-1.Pentens a0 LX) LT 00 00 LR 00 %0
45 c-1.2-Dichiorosthene a0 03 aa [\ 29 00 00 ag
48 Hezane 92 as g 15 1§ 1% 15 16
39 Chioratorm 00 00 o1 o4 00 oe LT 3o
50 t-2.Hexens Q0 00 20 1] 20 00 a0 20
51 2-Ethyi-*-Butane Q0 00 oo o0 30 00 o0 oo
52 1-3-Matnyl-2-Pentens 00 00 oo 0o 0o 04 20 %0
53 c-2-Hyvena oc 0 00 oo 00 0.0 o0 090
54 c-3-Metnyl-2-Pentene Q0 a0 0a o0 30 0o oo 0c
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Volatlle Organic Compounds

Mobile'34.  Mobie'94.  Mobre'04.  Mobie'34. IMobite's4.  Mobiie'34  Motia'9e. |Mobie'se.
EPA S8, 20 ESD 13870, EPA 41,20 ESD 11875 [ESD 1720 ESD 12. 20 ESD 20,20 JESOD 13874
Results In pg/m3 min. 20 mun, min 20 min min min mn 20 emin
MSE5P. D MS$2P.0 MS79PD  MS9PD MS91P D MS35P.0  MSSOP D MS95P D
EPA S8 ESD 13870 EPA 41t £S0 12875 ESD 17 ESD 12 ESD 20 E5D 13874
Trip blank  Trip blank  Backgraund Blann Upwind Upwing-1 Upwind-2
Totat vOC's: . 15.2 “s 120.8 4.2 urs 443 1018
Pra-Correction Values 153 2 1045 352.4 5288 106.9
Toivens / Benzene 28 .y 29 [ R 5.0
m.p-Xylenalo-Xylens 28 17 1.5 0.8 1.8 19
m.p-Xylene/Ethyibenzens EX ] 14 21 0.0 24 4.6
o-Xylene/Ethytbenzene 1.4 2.1 1.5 0.0 1.4 2.3
55 2.2-Dimethytpentane 90 09 a1 1] 13 00 oo ad
58 1.2-Oichiorosthane 04 Q.0 ae 00 02 01 0.0 90
57 Meinyicyciopeniane 0o a0 02 05 00 a0 00 02
58 2.4-Dimethyipantane 0.0 L 02 01 00 a1 20 00
59 1.1.1.Trchiorosthane co 00 06 cs o8 ER] 06 (2]
60 2.2.3-Tnmethylbutane 00 090 50 o0 oo 00 a0 00
81 t-Memylcyclopentens 2 5.0 oo 20 o0 [T a0 vo
62 8enzene 91 01 09 17 07 13 1 o8
63 Carsontetrachioride o0 (2 bR LR as 05 06 0s
44 Cyclohexana aQ a1 ar 92 QeQ as 1] Q4
65 2-Methyinexane a0 0.0 a9 00 oc 02 03 21
68 2.3-Dimathylpsntane 00 0.0 03 [} oa a0 00 0a
87 Cyciohaxens 0o oo Q0 a0 00 X oo 00
68 J-Methyinexans 0.0 0.0 1" Qe 02 04 05 02
69 Dibramomathane 00 00 oo L] 00 290 00 20
70 1.2-Dichioropropane 00 0o eo 00 o0 01 30 00
71 Srematcrrpmenane
72 Trichioroelhene [-X:] o0 0o 00 [R+] 22 00 g0
1 tnepiene
74 2.2.4-Trimethyipentane a0 a0 [} 04 92 25 22 91
00 0.0 20 90 1] a0 00 oa
77 Heptane 0.0 01 19 [ 03 10 0.4 o7
78 1-2-Heptene 00 (1] '] 10 o0 9c 0 20
79 c-2-Heptene 20 20 29 32 30 LX) ag 0o
80 ¢-1.3-Dichioropropers a0 oo 20 0o a0 00 (XY 20
41 2.2-Oimethyinexane a0 oo oo 00 29 20 20 00
82 Methyicyciohexane 0.0 a0 02 o a0 07 09 28
83 2.5-Dimethyinexans 00 ao 290 oo e0 o4 0o 32
84 2.4-Qimathyihexane 0.0 LX) 20 oo 00 a0 a0 00
85 ot-1.3-Drchioropropene 00 L] 20 20 oo a0 20 (]
86 1.1.2-Trnchioroethane 0.0 20 o 03 02 0 00 02
87 Bromotrichiorometnane (1] 00 oo 00 oo 00 20 0o
88 2.3.4-Tamelnyipentace LE] oo a1 a2 LY 1 a¢ a0
89 Toluene 25 as 23 a2 21 o9 24 39
90 2-Methylheolane 29 00 a1 02 92 28 02 03
91 4-Mathyihegtane 39 00 24 09 co Q2 [ ot
92 1-Methyicyclohessnd 23 a0 aa 0.0 0a e 20 0Q
93 Oibromocnioramelinane [X] LK} 00 oo 00 0 [ 00
94 3-Melnyineptane oo 00 LB 02 (1) a9 9 o2
95 c-1.3-Dimethyicyclohexane o0 00 0o 20 oo 10 00 0.2
96 t-1.4-Oimathyicyciohexane 0.0 20 o0 J0 00 [T 09 oo
97 £D@ (1.2-Dibromosthane) ¢ 00 oc 0.0 0o oo 00 00
38 1.2.5-Tnmathyihexane Qa a0 22 843 a0 LY 993 o0
9 1.0ciene
100 Octane 09 01 a1 0s K] 1y 00 09
101 t-1.2-Dimethyicycionexane co 00 90 %0 0g 07 00 a
102 t-2-Octens 0o ag 01 03 20 a0 oo 00
103 Tetrachioroethena co 0g 20 a2 oo 92 0o oo
104 c-1.4/t-1 3.Dimethyicyclonexane 00 09 o oo o0 g oo 00
10§ ©-2-Qctene a0 LY a0 ao L3 0¢ LR 00
106 ¢-1.2-Oimethyicyciohexans 04 20 e2 ag ao 93 oc 13
108 Chioropenszens 20 a0 LX) o0 0.0 0s 00 20
109 Ethyibenzens 00 L34 LR 25 02 53 02 98
110 mip-Xylene 0.1 02 t6 os 02 05 38
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Volatile Organic Compounds

Mobiie'34.  Mobie'94,  Mobie'94.  Mobiled4. [Mobiue'94.  Motile'S4  Mobie'S4. |Mobile's4.
EPA 56,20 ESD 13870. EPA 41,20 ESD 13875 |ESD 17 20 ESD 12.20 ESD 20.20 |ESD 13874
Resuits in yg/m3 mn 20 mun min 20 min min ™n min 20 min
MSESP D MSI2PD  MS79PD  MS9TPD {MS91PO MS83P D MSS0P D [MS95P O
EPA 56 ESD 13870 EPA 41 ESD 1387§ ESD 1?7 ESD 12 ESD 20 | ESD 11874
Trovlank  Tripblaek  Background  Blank Upwind  Upwind-1  Upwing-3
Total ¥OC's: e 15.2 “s 120.8 432 1378 443 103.8
Pre-Correction Vaives| 153 474 204.3 N4 518.8 504 108.9
Toiuene / Benzene 2 49 EE 0.7 .3 5.0
m, - Xyleneio-Xylene 28 nr 1.5 LX] 1.8 1.9
m.p-Xylena/Etnyibenzens 39 34 21 0.0 24 LY ]
o-Xylene/Ethylbenzens 1.4 21 1.8 0.0 1.4 2.3
111 Bromotorm 00 oo 0.0 oo 00 0g 0.0 oo
112 1.4-Dichlorobutane oo eo 00 oo 00 01 oo oo
113 Styrens 00 20 a1 83 04 14 00 08
114 1.1.2.2-Tatrachiorosthane a0 o0 0o 00 LX] 01 LT 0.0
115 o-Xylane L] 91 04 52 03 a4 a3 19
118 1-Monane
117 Nonane o0 Al 01 17 [1] 948 0.0 15
119 1so0-Propyltenzens 00 0.0 o0 03 00 08 X"} 0.2
120 1.8-Dimethyloctane (2] 0.0 00 16 00 sS4 (2] 0.6
121 n-Propyibenzene 200 oo o1 03 00 te 0.0 2.2
122 3-Ethykoluene o0 0.0 02 0o oo 1] 0.0 00
123 4-Elnytoluene -4 oo o1 D4 00 11 o0 02
124 1.2.5-Trimathylbenzene Q0 eo 21 os Y] 17 00 0.4
125 2-EthyRoluene (] o0 91 03 00 13 o 03
120 1.Ovcama
127 ten-Butylbenzens Qo eo Q0 co oo 00 o0 0.0
128 1.2 4-Trimethyibenzena 20 01 02 24 0.0 10 040 15
129 Decane 20 LAl o0 19 oo 80 20 91
130 Benzyl chionde (aipha-Chicrotoluane) 20 20 00 oo 09 00 1] 00
131 1.3-Dichicrobenzens o0 0.0 00 20 00 0.0 00 21
132 1.4-Dichiorobenzens oo 0o eo 04 00 (2 00 0.2
133 '30-Butytbenzene 00 co a0 oo k] 92 00 o0
134 sec-Butyibenzers oo 20 20 [ 00 0.3 ag a0
135 1.2.3-Trimethyibenzene a9 00 20 10 30 23 90 o8
136 p-Cymene 00 0o 01 48 oo 94 00 22
137 1,2-Dichiorobenzene LE] 20 oo 0o oo 090 00 09
138 Ingane 00 20 [X-] 23 oo 09 09 a2
139 1.3-Dislnylbanzens Q0 00 o0 0.2 oo Q4 00 0.1
140 1.4-Disthylbenzens 2.0 20 oo 10 oo 18 00 o5
141 2-Butylbenzens o 20 00 02 oo 0s 00 2.1
142 1 2-Distnylbenzens J0 a0 20 oo oo 01 00 0
143 Undacane Q0 a0 a1 ce 1Y 20 LX) 74
144 1.2 4.Tricniorobenzens 00 00 00 00 0.0 00 0o o0
145 Napnihatens 20 20 (24 08 eo 0s 00 0.4
148 Dodecans 20 01 00 .8 00 sS4 00 23
147 Hezachlorbutadiens a0 20 00 eo 20 o0 (] a0
148 Hexyibenzens 30 30 J0 33 00 00 00 a0
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Mabile'$4.  Mobil'9d,  Mobile'94. [Mobile94.  Mobile'94. Mobiie 4. |Mobile'94.  Mobrie 54,
ESD 13877, £SD13872(# £509.20 |ESD5.20 EPA 7S 20 EPA 115 20 |ESD 14. 20 EPA 120, 10
Resuits in pg/m3 20 min 4).20min.  min, min min. min min mn
MSOEP O MSS4P O MSSSP D [MS48P O  MSTIP.O  MSISP D MS43P D MS78N D
ES0 13877 ESD 13872 ESD9 ESD5 EPA 79 EPA 118 ESD 19 EPA 120
OWIA-t  DWIA-2  OWIA-3 | DWIB-1  DWiB-2
Total VOC's: 2.1 2904 7.4 50.2 458y 1499 700.9
Pre-Correction Values| 1704 .0 3.8 7518 2107 7342
Yoluene / Benzens T 4.7 ns 1.6 1.0 1.1 1.4
m.p-Xylene/o-Xylene 19 28 19 2.3 1.4 24 3 24
m.p-Xylene/Ethylbenzene s ar 13 3.0 15 a9 5.0 5.7
o-Xylens/Ethyibenzene 2.5 1.8 1.8 1.7 1.1 2.1 2.2 23
[EpE S en—
ot o
13 1 tromet Fuarntensmne
2 Propens LY ] R 15 36 11 140 43 211
3 Propane 50 33 72 173 28 29 32 43
4 Freon22 (Chiorodifluoromethane) ™" 05 a7 04 00 a7 04 06
S Freon12 (Dichioradifivorometnane) 27 10 17 46 a3 LE] 46 64
o Propvre.
7 Chioromethane 20 12 16 12 02 190 17 28
2 isobutans (2-Methyipropane) 19 10 95 10 02 24 12 13
9 Freon114 (1.2-Dichlarsietrafiuroeihane) 03 04 0.8 0s 01 *0 9 LR s
10 Vinyichloride (Chiorosthena) 0.0 00 00 oo 00 00 00 20
11 1-Butene/2-Methylpropene 15.3 29 33 29 o9 143 53 s
12 1.3-Butadiens 03 00 0.0 1.4 0.2 X 1.1 a8
13 Butane 26 19 &1 19 04 32 23 52
14 1-2-Butene 0Ss o1 0.0 0.3 a1 28 03 as
15 2 2-Dimethylpropane 2.0 co a0 00 a0 20 LT 00
16 Bromomathans Q.0 o0 0.9 ag e0 o0 00 (L]
17 1-Butyne (X LX) 90 00 [X] 0.0 09 03
18 c-2-Butene o8 ¥ 00 04 01 10 03 o7
19 Chicroethane 04 20 ca s 00 N4 1.7 00
20 2-Methylbutane 21 20 61 25 10 36 33 123
21 Freon1) (Trichlarofiuororethane) 10 10 10 10 1 ‘o 18 10
22 1-Pentane 09 03 oo 16 20 14t 25 24
23 2-Methyl-1-Butene 00 oqQ 1] [ L) qQ a0 04
24 Pentane 22 16 48 18 09 L) 21 18
25 tsoprene (2-Mathyi-1.3-Butadiene; 24 o6 00 AR} oo 06 29 17
26 Ethylbromide 0.0 o0 oo 0.0 00 0.0 90 00
27 t-2-Pentane 02 20 00 oo 2.0 o4 0.0 90
28 1.1.Oichiorosthens [N 0.0 00 a0 02 eo o5 0o
29 c¢-2-Pentens co oo 00 0q a9 o1 29 04
30 Dichloromethane 18 11 11 as 01 1 LE] 25
3t 2-Methyl-2-Butens a4 0.2 04 00 9.0 o4 00 28
32 Freon113 (1.1.2-Trchiorotnfiuoraethan te 21 a8 27 o5 52 27 a1
33 2.2-Oimetnyibutane a1 30 03 02 9.1 a7 02 12
34 Cyciopeniene 00 a0 00 20 00 o4 00 05
35 t-1 2.Dichioroethene 00 aa 00 00 00 0.0 20 00
36 4-Methyl-1-Pentene 00 a0 00 L] g ae oo 03
37 3-Methyl-1-Pentene 00 20 co 0.0 0 29 o0 92
38 1.1-Dichlorosthane 00 0 00 oo 00 00 o0 o0
39 Cyclopentans o1 oo 00 0o 91 06 oo 13
40 2 3-Dimethyibutane 01 oo 03 02 0 08 00 14
41 t-4-Methyl-2-Pentane 20 00 0.0 Y] 20 00 o0 20
42 2-Msthyipentane 1a9 28 54 62 ta 78 108 143
43 c-a-Meinyi-2-Pentene LE] 00 20 20 o0 oo o0 a0
44 3-Methyioentane o8 21 89 as o6 3s LE] 75
45 1-Hexere/2-Methyl-1-Pentens 20 00 00 LX) 30 oo 02 T
46 c-1.2-Dichioroethens 00 00 LY} a0 oo oo a9 LE]
48 Hexane 19 15 15 07 1) 1y 18 290
49 Chioratorm o1 %0 a5 20 00 20 LE] LE]
50 t-2-Hexane a0 o0 a0 08 00 28 05 09
51 2-Ethyl-1-Bulene LE] Y] 00 20 0o 00 a0 09
52 1-3-Mettyl-2-Pentene -1 a0 00 [T oo 00 (1 d0
53 c-2-Hexene 0a (X} 00 09 a0 as 00 30
$4 c-)-Metryh2-Pentene 00 00 %0 00 00 oo LE] 00
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Mobile'94, MoDile'Sd.  Mobie'0d, [Momie'94, Mabie'34  Mobiie 94, [Mobie's4. Mobia 94
€SD 13877, ESD13872(# ESD9.20 [ESDS 20 EPA 79 20 EPA 115 20 |ESO 19, 20 EPA 120, 10
Results in yg/m3 20 min 4), 20 min.  mun min min mn run. min
MS3EP.D  MS94P O  MSE8PD |MS43PD  MS7TIPD  MS3ISPD  |MS49P D MSIEND
ESD 13877 ESD 11872 ESD 9 ESOS EPAT9  EPA1IS | ESD19  EPA 120
DWIA-1  DWI1A-2  DWIA3 | OWIB-1  DW1B-2
Total VOC" 1480 [13] T4 50.2 46 T00.9
PreCorrection Values| 1823 178.4 "o 538 7544 2207 7342
Toluene / Benzene (%] 1.7 (X} [N 1.0 IR 14
m.p-Xylene/o-Xylene 19 ] 23 14 24 23 24
m.p-Xylene/Ethylbenzens 4 ar 23 39 18 4 (X} 57
o-Xylene/Ethyibenzene 2.5 T 1.4 17 14 2.1 12 23
55 2.2-Dimethylpentane 00 04 s 0o 01 05 02 5.0
58 1,2-Dicniorosthane 00 00 LX) oa L] L] 00 0.0
$7 Methyicyclopentane 03 77 826 02 12 41 ar 9.3
58 2.4-Oimetnylpentane X 00 00 0.0 a1 LX] 0.4 18
$9 1.1,1-Trichiorosthane [ R4 08 248 08 01 [ 34 09 os
50 2.2.3-Tnmethyibutane ae 00 00 LY 00 90 00 03
61 1-Msthylcyciopentene 00 00 00 00 a0 a8 00 or
62 Benzene 13 18 5 13 21 201 51 74
63 Carbontatrachionde [E) 98 o6 0.5 00 LX] 05 07
§4 Cyciohexane 05 01 18 a2 13 X 10 153
65 2-Methyihexane 0.0 00 04e 0s 26 140 LX] 24
£6 2.3-Dimathyipentane 01 0q 00 04 09 57 32 82
&7 Cyclahexene o0 00 00 03 oo 16 oe 04
88 3-Methyihexane 05 04 oa 09 33 189 13 299
£9 Dibramometnane 02 [ 00 00 oo 0o 09 90
70 1.2-Oxchioropropsne 00 0.0 03 20 00 oo LL] 0.0
71 Bremascracomeners
72 Trichioraethens LY 00 0% 0o 0g 00 a0 00
13 trepane
74 2.2.4-Tnmathyigentane 04 02 +7 04 [} 08 a4 11
75 t-3-Hsptene 0.0 00 a0 00 00 7 912 s2
W e b
77 reptane 12 04 13 13 56 333 124 59.9
78 r-2-Heptene 00 0.0 oo 08 00 00 L1 02
79 c-2-Hepters a4 00 20 0q a0 LY 30 38
80 c-1.3-Dichlaropropena 00 o0 20 20 Y] 0a 3 00
81 2.2-Dimethylhexane 90 6o oo ag 21 [-X] 02 o9
82 Methykyciohexane o8 00 o8 a5 “ 2ts 3 518
83 2.5-Dimethyihexane 00 0a Y] o0 22 ce 03 17
84 2.4-Dimathyinexane 20 00 03 00 03 i) o7 2
85 cn-1.3-Dichloropropane 0o 00 00 00 20 %0 0o 00
86 1.1.2-Tncniorostnane 0 LE] 00 20 00 00 LY 04
87 Bromotichioromethane 00 LT 00 0o 20 00 LY [X]
82 2.3 4-Trimethylpentane 02 (X4 a6 02 oo 04 02 . 04
83 Toluene 82 128 33 29 34 271 57 506
90 2-Methyineptane 05 a2 08 00 09 58 03 129
31 4.Metnyineptans 00 20 L) 00 02 14 03 45
92 1-Methyicyciohaxens 02 00 a0 03 20 29 95 09
93 Ditromocnioromethane 0.9 2.0 50 90 L1 00 a0 00
94 3-Methyinectane 04 00 25 02 as 42 o6 59
95 c-t 3-Dimetnyicycionexane 00 00 ER] 00 as ER] 10 122
96 1-1.4-Dimethylcyciohexans %0 oo 00 ao de 26 9.6 81
97 EDB (1.2-Dibromasthane) oo 00 90 09 29 a0 20 20
38 2 2. 5-Trimetnyihaxane 21 21 00 50 00 a0 Y] 02
o 1-cr0ne
100 Octane 14 02 09 0e 18 135 23 278
10 t-1 2-Dimethylcycionerane 02 30 0o 00 0s 28 05 56
102 t-2-Octens 07 a0 a0 o8 06 00 24 LX)
103 Tetrachioragthene 00 91 00 oo Y] 0o 00 a0
104 ¢-1.41-1.3-Dimethykyciohaxane LT 0.0 90 oo 03 18 03 LY
105 ¢-2-Octene LX) 00 LX] 00 90 00 L] Y]
106 c-1 2-Dimatnyicyciohexane 00 20 a0 0o a1 0% 02 12
108 Chiorobenzene 00 00 00 00 92 10 02 21
109 Ethyibenzens 15 16 as 04 02 43 os [X)
110 mrp-Xylene LA 76 152 18 03 203 3e 387
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Mobie'04.  Mobne'd4  Mobis'Sd  IMenic'9s N 4. MobHe B4  [Motile'D4  Wooie 94
ESD 13877. ESD13872(# ESD9.20 |ESDS.20 EPA79.20 £PA 11520 |€SD 19 20 EPA 120. 10
Resuits In pg/m3 20 min 4.20mn. min min min mn min min
MSEP D MS34P D MS88P D [MS4EP D MSTIPD MSISPD MS49P O MS7AN D
ESD 13877 ESD 13872 £SD 9 ESDS EPA 79 EPA 115 ESD 19 EPA 120
WA Owia-2 DW1A-3 OwW1B-1 ow1B-2
Total YOC" 1489 2.1 290.4 7.4 50.2 4669 1408 T00.9
Pre-Correction Values 1533 178.4 1207.4 9.0 s FEIN ] 220.7 7542
Taluene / Banzens 63 T? 14.7 0 18 1.0 iR 14
m.p-Xylene/o-Xylene 19 26 1.9 23 1.4 2.4 23 24
m.p-Xylena/Ethylbanzens 4. a7 33 3 1.8 LX) 5.0 8.7
o-Xylens/Ethylbenzens 28 18 1.8 1.7 1.4 21 2.2 23
11t Bromotorm 0o 00 00 oo 00 00 oo oo
132 1.4-Dichlorobutane LX) oo o0 [ 14 00 93 02 00
113 Styrene 23 0.0 0.0 0.3 a0 T4 00 52
114 1,1,2.2-Tewrachioroethane oo 00 0o 0.0 0.0 00 oo 0.0
115 o-Xylens 36 29 82 07 02 82 17 151
116 1.nenome
117 Nonane 22 s 27 04 06 1ma 17 182
119 iso-Propyibenzene 02 o0 .3 X1 00 06 o0 10
120 3.6-Oimethytoctane 10 02 1.0 03 oo 24 (] 08
121 n-Propyivenzene Qa3 2.3 0s 00 o0 19 a3 17
122 3-Ethyhtoivene 0.0 aQ 00 92 o0 30 08 48
123 4-Ethytoluane 04 0.4 03 00 20 17 03 28
124 1.3.5-Trimethylbenzene [X] 04 0.0 09 0.0 27 03 41
125 2-Ethylteluene 04 03 04 00 2.0 18 33 24
120 1D0came
127 ten-Bulylbenzens 0a 00 23 0.0 .0 0.0 00 [X]
128 1.2 4-Trimetnyibanzene 22 14 04 04 a0 69 Tt 10.7
129 Decans 138 45 [ 3] 12 0.0 17 21 83
130 Banzyl chionds (sipha-Chiarotoluane) 00 oo 00 0.0 [X] 1] 00 0.0
131 1,3-Dichicrobenzens (3] 90 2.0 00 LR 6o 00 02
132 1.4-Dichiorobenzens 04 22 12 o0 L s a2 05
133 iso-Butyidbenzene oo oo 0.0 Q90 00 LX< 20 Qe
134 sec-Butylbenzens oo oo 00 0.0 g 03 0.0 0.5
135 1,2,3-Trimethyibenzene o8 04 09 00 20 18 23 27
138 p-Cymens 7 05 3.0 g0 0.0 09 o2 10
137 1.2-Dichiarobenzens 0.0 0.0 090 .0 oo 00 °9 03
138 Indane 0.2 02 20 00 00 03 Q.0 24
139 1.3-Diethyibenzene 92 00 0¢ 00 00 00 a0 03
140 *.4-Diethyibenzane [ 02 0.0 a0 0o 12 02 17
141 n-Butylbenzane 02 [X4] Q0 ac oo 20 03 04
142 1.2-Oisthyibenzene 00 00 00 00 00 00 23 20
143 Undecane 92 28 03 11 00 se 18 4
144 1.2 4-Trichlorobenzene 00 00 04 0a 00 00 00 o7
145 Naprthalene 97 02 00 00 0.0 71 02 64
146 Dodecane 52 02 oo 14 [X:] 60 23 22
147 Hexachlarbutadiens 00 0o 05 oo oo a0 oo 0s
148 Hexyibenzena 30 20 0o 00 30 20 20 03
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Mobite ‘4.

Mobile' 54

Mobie'34.  Mobile ‘4. [Mobie'94  Mobie 94  Mobile 94 [Monie 94
EPA 21,20 |ESD8 20 EPAS4. 10 Summas4 |ESD 11.20 EPASS 10 EPA 9 20 [ESD 18 20
Results in pg/m3 mn min min 20 min min mn min n
MSIEP 0 [MS70PD  MS7N D MSI’TPO  [MS50PD MSBOND MS46P D  MS51P D
EPA 21 ESD & EPA S4 EPA e ESD 11 EPAES £PA 3 ESD 18
Ow1B-3 | DWIC.r  DwiC.2  OW1IC-3 | OW2A0  Ow2a.2  Dw2a-3 | owze.t
Total VOC'e:} 1229 1884 782 0.1 LIXY 2308 1284 587
Pre-Correction Valves|  158.0 1750 838 0.7 50.6 2423 150.3 (1%
Toluene ' Benzens 0.8 EE ) 1.0 1.9 os 1.4 04 0.8
m.p-Xylensio-Nylene 23 23 24 27 2.4 3 3.0 23
m.p-Xylene/Ethylbenzene ay sy 5.0 41 1 4y 42 3
0-RylenalEthylbenzene 2.9 2.3 2.0 1.3 1.4 2.y - 1.4 1.8
Ry v———
7
118 e a S chansens
2 Propene 33 15 ER} 20 22 10 56 20
1 Propane 33 38 27 38 1 19 59 45
4 Frean22 Cnioroditucrometna. 03 04 J6 T4 s 08 oS 03
5 Freon12 (Dichiorodifluaromethane) 40 32 T8 53 16 95 57 34
 Brveme
7 Chioromathans 12 s 18 16 12 22 186
8 lsobutane (2-Methyiprocane) 26 13 13 04 oe 09 10
9 Freon114 (1.2-Dxchiorotatrafiurosthane) 24 a4 11 07 03 12 03
10 Vinyichloride (Chiorosthens) 30 90 00 0o oc 0 0o
11 1-Butene/2-Methylpropane 43 15 39 a4 22 34 108 14
12 1 3-Buladiena 10 N4 12 0.0 7 28 28 26
13 Butane 27 T 29 4 18 27 14 R
14 1-2-Butens Q2 2.0 e 00 o1 29 23 02
18 2.2-Oimethylpropans [-4] a3 e 20 20 ac (R4 o0
18 Bromomaihane 02 00 20 00 2 a0 33 a2
17 1-Butyne Q.0 00 00 a0 o0 0 22 20
18 c-2-Butene o2 o2 20 22 02 03 23 02
1% Chioroethane a0 oe e 03 26 20 22 09
29 2-Methyibutane da 43 29 19 23 38 15 25
21 Freon11 (Trichiorofiuoromethane) 17 19 s 18 17 24 18 17
22 1-Penlems 12 ae 94 20 13 bl 37 a0
23 2-Methyl-1-8utene 00 23 20 00 a9 33 Q20 0
24 Pentane 29 6 25 3 AR} 35 22 15
15 isoprane (2-Meinyi-t 3-Butadiene) o 01 o ae v 2 00 E 03
26 Ethylbromias 20 20 J0 99 Q0 20 1] ()]
27 1-2-Peniane 00 00 30 20 oo Q0 04 0.0
28 1.1.Dichioroethene oo 33 18 20 oo 32 00 0o
29 ¢-3-Pentene 20 00 3 %90 o0 23 Q0 A3
30 Dichiorometnane 12 22 09 17 22 o8 05 92
31 2-Metnyl-2-Butens 00 20 00 0g ac 00 0o 00
32 Freon113 (1.1 2. Tnchlorotriffuoroethan 28 23 kR4 a3 17 Te a 1a
23 2.2-Dimetnyibuiane 22 23 20 03 [ 0 92 bl
34 Cycropentene LE] 00 20 LY 20 20 LT a0
35 1-* 2-Dichioroetnane 09 0o 99 00 o0 19 0 a9
36 4-Methyl-1-Peniene 30 28 20 00 20 30 99 23
37 3-Methyi-t-Pantens 29 23 03 20 33 00 o0 o0
38 1.1-Dichigroethane 00 00 00 20 00 04 20 00
39 Crelopentare @2 02 23 2.0 (X o0 ] 21
40 2.3-Dimethylbutane o2 03 20 e 32 25 29 54
41 r4-Methyt-2-Peniene 00 o0 20 30 290 oo 20 00
42 2-Mathylpantane 493 36 33 47 54 162 T2 53
43 c-4-Metnyl-2-Peniene %0 30 LE] 20 30 a0 99 20
44 3-Metyipantane 12 12 33 24 LX 27 96 04
45 1-Hexene/2-Meihyl-1-Pentens 2 00 A7 20 20 ‘3 14 39
45 c-1 2-Dichioroethane 90 29 23 L] 23 2 25 32
48 Hexane 18 29 1293 L) 05 277 14 28
49 Srioroform 00 00 20 29 20 so G0 00
5Q t-2-Hexens na 20 e 02 I 30 ta a3
51 2-Ethyt-1-Butene J0 o0 19 [] 00 20 20 a2
52 1.3-Methyi-2-Pentene 09 a2 00 o0 20 20 20 L]
29 29 ca co 30 29 23 20
99 29 09 o0 e ] 20 00 00
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Mote ‘94, [Mobie'94. Mobie ‘34,  Mobke 94. [Mobile'dd. Mobile 94. Mobrie'94. |Mobiie 34
EPA 21,20 [ESD3.20 EPAS4.10 Summa84. [ESD11.20 EPA 68 10 EPA 39. 20 [€SD 18, 20
Resuits in pg/im3 min. min mun. 20mn mun. mn min min
MS36P.D  [MS70PO  MS7ON.D  MSIZP.D |MS50PD MSSOND MS46P D  [MSSIPO
EPA 2t €SO 8 EPA 54 EPA 84 ESO 1 EPAGS  EPAJS | ESD18
DWIB-3 | OWIC-1  DWIC-2  DWIC-3 | DW2A-1  DW2A-2  DW2a-3 | Ow2e-1
Totst vOC's:| 1228 1684 ma 0.1 44 2300 12001 887
PreCorrection Yalues|  153.0 1730 8.8 s0.7 s0.¢ 2423 150.3 487
Toluene / Benzene o 24 10 (K] [X} 1.4 0.4 [X}
m.p-Xyleneio-Xylene 23 23 24 7 2.4 23 0 23
m.p-Xylene/Ethylbanzens [X} EX] 5.0 EX] X X} 42 e
o-Xylene/Ethyibenzens 2.4 23 2.9 1.3 14 1.1 14 18
$5 2.2-Oimethyipentane 02 02 00 a0 a0 00 00 0o
56 1.2-Dichiorosthane 0.2 00 0o 90 90 20 00 00
57 Methylcyclopentane 11 v2 93 03 a2 4 03 02
58 2.4-Oimethylpentane 03 0s 00 a0 g0 24 00 01
59 1.1.1-Tnchiorosthane 06 ta 34 07 os 07 08 06
80 2.2.3-Tnmethyibutane 90 00 00 (X4 00 00 00 00
51 1-Methyicyclopantene 0.0 00 20 (X 00 o0 02 0a
82 Benzene 8s 34 88 T 25 1mno R 24
43 Carbontetrachionde os 0s (1} 06 0s X3 05 0s
84 Cyclohexane 17 22 14 04 0a 35 02 01
65 2-Metnyinexane 38 s a3 18 or 44 12 [ %4
66 2.3-Dimethylpentane 13 40 te 0.7 03 15 06 03
87 Cyciohexens 0.0 0.0 a0 0.0 02 00 or 0.1
€8 3-Mathylhexane a4 144 §2 23 0a 57 16 o8
69 Dibromometnane 2.0 20 2.0 oo 00 00 o0 o0
79 1.2-Dichiaroprapane 00 00 20 0.0 0.0 09 00 0.0
1 Srameamnromurans
72 Trichloroetnans [R] 00 51 00 00 20 02 00
72 1nemane
T4 2.2.4-Trimethyipentane 02 as o4 00 0.3 00 02 03
75 t-3-Haptene 67 00 a8 0.0 0.0 12 oe 00
78 - 3-raptene
77 Heptans a1 123 a7 33 09 27 22 09
78 1-2-Heptene 0.0 00 00 0.0 03 04a 22 02
79 c-2-Heptene a0 0.0 a0 0.0 00 00 20 0.0
80 ¢-1.3-Dichioropropene 0.0 %0 00 2.0 0.0 20 2.0 o0
81 2.2-Dimathyihexane a a3 00 oo 00 00 00 00
82 Methyicyclonexans 53 83 a7 1.1 02 108 o8 03
83 2.5-Dimethyihexane 01 (X3 00 0.0 00 00 00 0o
84 2.4-Dimathyinexane 05 11 04 02 01 (X3 [ 01
85 cn-1.3-Dichloropropene 00 a0 00 00 00 0.0 00 00
86 1.1.2-Trichiaroethane 0.0 00 o4 0.0 0.0 (X3 00 20
87 Bramatrichioromathane 00 0.0 L] 0.0 0.0 0.0 o0 00
88 2.3.4-Trimathylpentans o0 02 00 00 [X] 00 0.0 01
8% Toluene 66 a9 83 22 2.1 153 a2 20
90 2-Methylheptane 1e 23 12 03 00 25 LX) 02
91 4-Methyineptane 04 [ 0.0 20 0.0 0s 0.0 %0
92 1-Metnylcyclohexens 02 aq 00 03 0.2 00 13 00
93 Dibromochioromethane 00 [ 0.0 00 0o 00 90 00
94 3-Methyiheptane 09 18 10 0.2 oo 15 03 02
95 ¢-1.3-Dimethyicyciohexane 13 23 1 02 00 23 0.0 0.0
96 1.1 4-Oimethylcyciohexane o7 1) (X3 00 0.0 13 0a a0
97 EDS (1.2-Dibromasthane) 00 00 (X} %0 00 oo ae a0
98 2.2.5-Trimetnylhexane 09 00 30 90 00 50 0.0 a0
99 100w
100 Octane 35 53 28 o7 02 53 0 02
101 t-1 2-Oimelnykyciohexans [ %4 1 X3 00 00 1 aa 0.0
102 1-2-Octene 0.0 19 13 10 02 18 12 02
102 Tetrachiorosthene 00 00 00 %0 0.0 0.0 90 90
104 ¢-1 41-1 3.imathyicyclohsxane 04 08 00 a0 0o o8 0.0 00
105 ¢-2-Oclene 00 00 oo a0 00 oo (X} 0.0
136 c-1 2.0imethylcyclohexsne 02 02 oo 0.0 00 00 a0 (X
108 Criorovenzene 02 04 00 a0 0o oa 90 S0
109 Ethylbenzene 09 13 IR} a3 a3 18 a4 0.3
110 mrp-Xylens 43 75 54 14 11 19 1.8 10
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Mobile '94. [Mobue'94. Mobits '94.  Mobile 94, [Mobile'94,  Mobie 94  Mobrie'84, |Motile'94
EPA 21, 20 JESD8.20 EPAS4. 10 Summa B4, [ESD 11 20 EPAGS 10 EPAJ9 20 |ESD 19. 20
Resuits in pg/m3 mun mun min 20 min min min min min
MSI6P D |MS70P.D  MS7IND  MSITPO [MSSOP D  MSEONO  MS46P D |MSSIPD
EPA 21 ESDS EPA 54 EPA 84 ESO 11 EPA B8 EPA 19 ESD 18
OW1B-3 | DWIC-1  DWiC-2  DWIC.3 | DW2A-1  DW2A-2  OW2A-3 | Dwas-
Total VOC's:( 1225 185.4 702 0.1 w4 300 128.4 5.7
Pre-Correction Values 188.0 175.0 ms 0.7 0.6 2423 1503 [LAg
Toluene / Benzene [X] 8 1.0 14 [X] 14 04 [X]
m.p-Kylane/o-Xylene 2.3 .3 24 1 14 23 p X 2.3
m.p-Kylene/Ethyibenzane a9 (X} 5.0 41 AR X} a2 LX)
o-Xylene/Ethyibenzens 2.4 15 2.0 1.3 1.4 2.1 14 1.4
111 Bromoform 0a 00 00 oo co 2.0 90 ga
112 1.4-Dichlorobutane ac 20 1] a0 o0 a0 a0 90
113 Styrene oo o0 00 o0 'X] go 21 2]
114 1.1.2.2-Telrachiorosthane 0.5 00 00 00 00 o0 oS a0
115 a-Xylene 19 32 22 0s LX) 34 a8 04
verame
117 Nonana 27 42 26 28 o2 39 o8 02
119 1so0-Propylbenzens 01 02 a0 o0 20 00 00 20
120 3.6-Dimathylociane us 02 a5 0.0 02 28 02 o1
121 n-Propyibenzene 02 94 a.0 00 090 20 a0 oo
122 3-Etnyloluens 04 1" eo 02 02 09 24 02
123 4-Ethyhoiuens 02 08 0o 03 20 0s 02 0
124 1.3.5-Trimetnyibenzens 02 a7 00 00 29 38 02 01
125 2-Ethyoluene 23 1] 00 20 00 [ 20 o
126 1.0ncene
127 tert-Butylvenzens 20 20 oo 20 a0 20 oo 00
128 1.2 4-Timethylbenzens 06 21 29 24 01 7 EX 23
129 Decane 15 32 19 0s LX] 23 o7 06
130 Benzyl chioride (alpha-Chiorolsluene) 00 o0 oo 20 a0 20 00 0a
131 1.3-Dichlorobenzene a0 29 20 [ a0 99 2 20
132 t.4-Dichiorobenzens 0.0 01 00 23 00 o4 L] (]
133 1w0-Butylbenzens a0 00 00 20 20 30 00 23
134 sac-8utylbenzene o0 o 00 20 J0 00 00 90
135 1.2.3-Trimethyibenzens o1 25 a9 20 90 0.5 a2 21
1316 p-Cymane 30 02 [ o0 20 14 a3 o1
137 1.2-Dichiorobenzens 30 00 ae 230 30 09 39 20
138 Indane oo 00 aa Q00 00 X4 Q0 0.0
139 1.3-Dwethyibenzene [ 10 3] 00 00 J0 90 00
140 1 4.Cietnyibenzena 20 22 20 04a 03 0o 03 X
141 a-Butyibenzene 50 20 0.0 90 e 20 o0 oo
142 t 2-Dethyibanzene 20 o0 [X] 00 oa 90 00 0o
143 Ungecans 9 16 29 J4 06 14 09 0s
144 1.2.4.Trichlorobenzens 349 a0 X 23 o0 20 0s 00
145 Naonthatens a2 01 10 da a2 3 2t 013
145 Dodecane a7 12 00 LE] [R] s 15 1
147 Hexachordutatens Q0 oo 90 30 20 LR 22 20
148 Hexylbanzens 10 92 20 20 30 30 9 & 32
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Mobile ‘94, Mobie'94. |Mobie'S4.  Mobie'34.  Maobie'3d.  [Mobie94. Mobie54. Mobile 54
ESD 14.20 EPA 49.20 [ESD 13. 20 EPA 35 20 EPA 26 20 [ESD 15.20 EPA 124 EPA 105 20f
Results in yg/m3 min min min mn mn ran 20 min min
MSEIND MS47PD [MS78PD MS55P D MSEIP D [MSE6PD MSS6P D MS59P O
ESD 14 EPA 49 ESD 1] EPA 15 EPA S €50 15 EPA *24 EPA "05
owze-2 Dw28.3 owacy ow2C.2 Dwa2C.3y DWIA.1 DWIA-2 DW3A-3
Total VOC's: 2308 52,9 1183 s 5.2 4.3 2.0 s
Pre-Coreaction Values]  234.0 e 132 9.8 613 4 1078 108.2
Tolusne / Benzens LX) 4.4 67 s 29 11 11
m_p- Xylens/o-Xylens 24 13 1.8 8 2.0 28 25
m.p-Xylene/Ethyibenzens a8 LX) 14 L] a a7 19
o-Xylene/Elhyloanzene 1.9 1.5 0.9 +.1 1.0 1.3 1.8
[ v——"
o et
1D 1 trometSnaramensane
2 Propens 163 22 04 26 29 o7 93 30
3 Propane s 179 40 s 4 25 30 28
4 Freon22 (Chiorodifluoromethane) 04 13 04 07 24 9s 04 25
% Freon12 (Dichiorodifluoromethane) 63 10 27 45 53 33 37 37
o rrere
7 Chigromethane 17 17 13 10 11 13 11 11
4 isobutane (2-Melhyipropane} 28 ns 10 a7 22 o8 28 o8
9 Freon114 (1.2.Dichioratetratturostnane) os o8 02 0s 04 26 3 o0
10 Vinylchionde (Chiorosthene) a0 oo 00 eo [ ] 90 oo 20
11 1-Butene/2-Methylpropene 7? 58 1t 30 33 28 75 37
12 1.3-Butadiens 75 a8 [ 95 oo 0¢ 08 1
13 Butane 21 49 26 17 18 16 17 22
14 t-2-Butene 0.6 00 00 02 a0 o0 12 o0
15 2.2-Dimethyipropane 0.0 oa 00 00 0o 20 0.0 00
16 Bromomethare 00 ‘00 R} Jo 01 a0 20 a0
17 1-Butyne 0.3 00 00 e3 00 Q0 a0 00
18 ¢-2-8utene 28 02 00 22 oo 0o 12 02
19 Chiorosthane 00 22 o1 00 o1 99 ¢ o9
20 2-Methylbutane 32 562 3e 15 68 20 AR ] 37
21 Freon? 1 (Trichlarotiuaromethane) 20 TS 16 20 a8 13 18 19
22 1-Pantene 13 00 00 a0 a0 oo 34 00
23 2-Methyl-1-Bulene 0.0 00 a1 00 00 29 02 oo
24 Pentane 28 32 22 19 48 12 10 28
25 Isoprane (2-Methyi-1.3-Butadiene) 0.8 21 22 12 00 02 13 29
26 Elhyloromide 2.0 Q0 00 20 0.0 d.0 0.0 a0
27 1-2-Pentens a3 [N 00 LX] oo g0 04 01
28 1.1-Dichicrosthens a0 a0 0.0 a0 o0 02 2.9 o0
29 c-2-Pentens oa 00 o0 00 00 aa 02 oa
30 Dichiocromethans %] 26 02 a4 A4 [X] 03 [X]
31 2-Methyi-2-Butene o8 03 e 02 0.a 0.0 0s 0t
32 Freon113 (1,1 2-Tnchiorolrtivarosthan 52 42 12 32 24 3 17 14
33 2.2-Dimethylbutane 9.3 o8 02 30 01 0.0 01 02
34 Cyciopentens a4 a0 0o oo 00 co 0.2 o0
35 1-1.2-Dichioroethens oo 0.0 1] 00 0o a0 Q0 09
18 4-Methyi-1-Pentens 04 co oo : (2] 00 a0 00
37 3-Methyi-1-Pentens aa 30 oo oo oo R a0 00
38 1.1-Dichioroethane 00 ao o0 a0 20 00 00 00
39 Cyciopenzane 0,3 14 02 0g 02 00 LT oo
40 2.3-Dimethylbutane 0.3 05 o2 oo ¢o 0.0 0.0 02
41 t-4-Methyl-2-Pentene 0.0 0.0 00 00 0.0 0.0 0o 20
42 2-Methylpentane 87 77 55 69 2% 98 58 21
43 c-4-Methy-2-Pentene 2.0 e0 90 29 00 a0 00 30
44 3-Methyipentane 20 21 09 os 05 04 03 a9
45 1-Hexene:2-Methyl- 1 -Pentene 15 00 00 00 00 00 o0 00
46 c-1.2-Dichiorosthens o0 a0 0o 20 0o LX) a0 00
48 Hexans 289 98 22 ‘84 19 05 43 23
49 Chicroform 00 02 00 20 00 a0 a1 00
50 t-2-Hexens 04 0s 20 00 oo oa 26 oo
51 2-Ethyl-t-3uters 00 00 a0 00 L 00 00 oo
52 1-3-Metnyl-2-Fentens 00 %0 00 1] 00 00 0o (1
53 ¢-2-Hexene ¢2 o0 20 00 00 a0 oo 0o
54 c-3-Metnyl-2-Pentens oo 00 00 29 Q0 o0 01 o0
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Mobite ‘34, Mobie'04. IMobile'94.  Mobrle'94.  Motia'94, [Mobie'94  Mobile's4.  Mobile54.
ESO 14.20 EPA49.20 J[ESD 13.20 €PA 3520 EPA26.20 [ESD 15,20 EPA 124,  EPA 105, 20
Results In pg/m3 mn min, e min 20 min min
MS3IND  MS47P.D [MST8PD MSSSPD  MSEIPD {MSESP D MSS6PD  MS59P.D
ESD 14 EPA 49 ESO 13 EPA 38 EPA 26 ESD 1S EPA 124 EPA 105
ow2B-2 DW28.3 owac.1 bdw2c-2 owac.3 DW3A.1 DW3A-2 Dw3a-3
Total YOC's: 2208 529 118 885 5.2 4.3 "o kel
Pra-Correction Values|  234.0 3074 1323 ”"s 3 a 1078 109.2
Toluane + Benzene [X] [R] 4.4 (%] a8 28 11 11
M p-Xylene/a-Xyne 2.4 26 23 1.5 28 20 29 25
m.p-Xylene/Ethyibenzene X 38 EX} 14 ER] 4t 37 39
o-XylenesEthytbenzene 1.9 1.5 25 0.9 1.1 2.0 1.3 1.6
55 2.2-Dimethyipentane a0 09 02 o0 00 0.0 a0 0.0
36 1 2.Oxchloroethane 90 00 ] 20 0.0 00 0.0 0.0
ST Methyicyciopentane 42 T8 09 15 L] Q.0 ae 0.6
58 2.4-Dimatnyipentane o4 013 93 20 02 090 0.1 02
$9 1.1.1.Tricnioroetnane 10 t9 s %8 or 09 09 07
50 2.2.3-Tnmetnybutane 00 oo 0.0 00 20 oo 2.0 0.0
61 1-Metnyicyciagentens 04 02 00 oo 0o 0.0 02 01
62 Benzens 175 85 1 18 iR (1) 28 49
63 Cargontetrachionde s 08 [ as 0.5 s 07 08
64 Cyclahexane 30 20 14 oe 0s 20 02 10
65 2-Metnylnexane 36 22 50 12 17 03 0.4 0o
66 2.3-Dimethyipsntane 12 AR 23 0s oe 00 s [X
87 Cyclohexene 23 L] 00 20 o0 oo LR 00
58 3-Matnylhexane a4 36 LE] 18 24 0s 1.7 21
59 Oibromomaethane a0 oo a1 Q0 Q.0 00 0.0 0.0
70 1.2-Dichiorapropane 090 02 0o o0 0o 0.0 0.9 00
71 Beomatmrassanetane
72 Trchioroethane 00 02 00 oa 09 00 0a 00
13 1repere
74 2.2.4-Tnmathylpentane 03 as &) 02 02 03 02 02
75t 2-Heptane 20 29 oo 00 0.0 1] 0.0 00
8 Lopane
77 Heptane 99 s0 107 18 25 23 22 41
78 t-2-Haptene (5] Rl 20 0o X 0.0 2.0 oo
79 c-2-Heotene da 20 00 oo a0 o0 a0 0.0
40 c-1.3-Dichloropropene a0 20 oo a0 00 LX) a0 00
41 2.2-Dimsthyirexane g 20 02 20 09 a0 oc 09
82 Mernylcycionexane 94 29 57 04 35 90 L] s
33 2.5-Dimethytnesana 03 92 23 00 oo 00 00 0.1
84 2.4-Oimethyinazane 0s 04 a5 09 22 0.0 0.1 02
85 cnt-1.3-Dicnioropropane 3o 00 0o eo 2.0 [ 00 0.0
86 1.9 2-Trichioroetnane 02 oo 0o 0 Q0 o0 0.0 0.0
87 Bromotncntoromethane 00 0o 20 oo a0 0 2.0 0.0
38 2 3 &.Tumatnytpentane a9 38 02 ao 09 Q0 a1 01
49 Tolusne 134 452 80 108 43 23 e $s
30 2-Metnylhectars 213 as 15 949 %0 90 01 10
91 4-Methyiheptane o7 a3 38 %0 00 0a 00 0.0
92 1-Methyicycionexene o7 LX) 00 20 00 00 LX) 00
93 Digromochioramethane 2.0 aa 00 LX) 0.0 0.0 0.0 vo
94 1.Methylheotane 17 07 iR 00 [X] 0.0 01 07
95 ¢-1.3-Dimethvicyclonexane 23 08 ' s o0 K] 0.0 03 o0
98 t-1 4-Cimetnyicyciohexane 13 05 a7 00 o0 o0 00 00
97 EDB (? 2-Dibramoethane) 20 oo 00 oo 0.0 090 X 00
98 2 2.5-Tnmatnyinesane a0 o0 o1 aQ (K] 0.0 e.0 0.0
15 Soene
100 Octane 49 19 s 02 02 02 163 21
10% -1 2-Dimatnyicyclohexane 12 o4 o8 LY} 00 a0 [X] 0s
102 t-2-Octene 24 28 1e 00 00 00 00 15
103 Tetracnioroethens 20 a2 oo 00 0o 00 o0 oo
104 -t 4.1 J.0imetnyicycionexane o7 213 05 30 00 00 0.0 03
105 ¢-2-Octens 00 LT L3 0o 0.0 LX] 00 20
106 c-1 2-Oimarnyicycionexane 02 00 02 00 o0 0.0 00 0.0
108 Cnioroberze~s 0 0s 23 o0 02 00 0.0 02
109 Ethylbenzene 15 15 9 28 02 03 0.3 LR}
110 mip-Xylene 2 59 5.1 12 Q0.7 12 10 15




Appendix Table A1

966

Modile ‘94, Mobile'94. [Mobie'94.  Mopile'S4.  Mobie'd4. [Mobile'34. Mobile'S4  Mabile'd4
ESO 14.20 EPA 49 20 |ESD 13,20 EPA 35.20 EPA 26.20 |ESD 15. 20 EPA 124 EPA 105. 20
Results in pg/m3 min min min min i min 20 min min
MSBINO  MS47P D |MS78P D MS55F D MS63PD |[MS66PD MSS6P D MS59P O
ESD 14 EPA 43 ESD 1) EPA 35 EPA 26 ESD 15 EPA 124 EPA 105
owz8-2 Dw28-3 owac-t Dwze-2 owac-3 OW3A-1 DW3A-2 DW3aA-3
Total ¥OC's:| 2208 829 183 s 5.2 a3 5.0 708
Pra-Correction Values| 1340 wrs 1323 " 573 LX) 107.8 109.2
Toluene / Benzene as (X} a4 (%4 as 28 1.1 1t
m_p-Xylena/o-Xylens 24 i 23 18 2 20 23 28
m_p-Xylene/Ethylbenzene 45 30 EX} 1.4 EX} a1 3 3
o-Xylene/Etnylbenzene 19 1.8 2.5 [X) 1.1 2.0 1.3 1.6
111 Bromoform (] e Q2 Do R} aa 0Q co
112 1.4-Dichiorobutane 00 o0 91 00 ¢o 00 00 00
113 Styrene 03 786 01 00 a0 %0 0.0 0o
114 1.1.2.2-Tetrachioreethane 00 a0 a1 Q0 90 (] 00 oo
115 o-Xyiens 29 22 22 08 03 08 03 14
TpEa
117 Nonane 36 186 27 02 02 02 02 16
119 150-Propylbenzene L] 02 02 20 00 LY 00 01
120 3.8-Dimethyloctane 20 X 01 02 oc 00 20 02
123 n-Propytbenzens o3 94 03 90 00 20 oo 02
122 3-Ethyticlvene o8 13 08 a7 01 [X1] Bl 03
12] a-Emnynoluene 24 o8 0s 0.0 00 00 0o 02
124 1.3.5-Tnmethyloenzene o3 28 06 20 09 L] 01 Q4
125 2-Etvyiolvene a4 as Da 99 a0 [X¢] 20 03
116 3.0wceme
127 tert-Butylderzens L] a0 0o 00 0 00 0o oo
128 1.2 4-Tnmatryloanzene 12 23 18 a3 02 00 02 T
129 Dacane 21 22 21 04 LE] 07 03 11
130 Benzyl chioride (alpha-Chiorotolvene) 00 a0 0.0 0.0 ¢ oo oc S
131 1 3-Dichiorabenzens a0 LE] 01 20 0q 00 00 a0
132 1 4-Dichiorobenzens 90 01 02 01 0g 00 01 o
133 130-Butyibenzens 0q oc o1 990 oa 0o 00 a0
134 sec-Butylbenzena ae LY} o 20 00 o6 LY.} 00
135 1 2. 3-Tameinylbanzens (] 96 25 99 ] 39 0.0 03
136 p-Cymene 92 Ta 22 X} 03 20 n oo
137 1 2-Dichioroberzane 00 04g 01 a0 00 %0 00 00
38 Indane a0 a3 9 a0 oa o0 00 00
139 1 3-Dietnyibenzens oq 20 a ao 00 eo a0 ae
140 1 4-Disthyibenzens 00 04 23 00 0a o0 a0 02
141 n-Butyibenzene 00 0a (Al a0 00 oo 20 co
142 1 2-Cethyibenzene ag (XY co a2 00 00 00 o0
143 Unoecane " 27 " a2 02 02 02 a8
144 1.2 4.Trichiorobenzens a0 0a 03 Q4 03 o0 a0 co
145 Naghthalene X 14 03 06 05 00 02 09
146 Dodecans o8 19 s a2 02 00 0 09
147 Hasachioroulagiene ae aa 02 30 03 o0 20 a0
143 Hexyinenzene 33 00 3t a2 02 20 23 00
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Mabile'd4.  Mobie'34.  Mobie'94. [Mobe'94.  Mobie'94  Mabie'sd,
ESD 16.20 ESD6.20 EPA 1S 20 |ESD7.20 EPA 126, 20 EPA 50. 20
Resuits in pg/m3 min min min min min min
MS75P 0 MS58P.0 MSS0P D |MS8OPD MSSTPQ  MS64P D
ESD 16 ESO 6 EPA 38 ESD7 EPA 126 EPA SO
ow3g-1 Ow3B-2 owis-3 DW3C-t OwW3iC.2 DW3C-3
Total vOC'e:| sy 161 1258 .3 e 84
Fre-Correction Vaives| 1584 139, k2] 108.2 2498
Toluene / Benzene 2.0 [X] 24 37 25 2.2
m.p-Xylensio-Xylene 1 12 11 1.t s 8
m.p-Xylene/Ethytbenzens 33 4 6 a4 R 31
o-Xylene/Ethylbenzene 1.7 13 [1X) 2.9 13 1.9
Ry s——
sy
118 1 treme e S rarurensn.
2 Propene 10 LA] 4Q Da 13 13
1 Prapane s LR ] 28 50 33 256
4 Freon22 (Chiorodiflusromethane) 0% LR} 00 04 oS 2.4
5 Freon12 (Dichiorodifluoromathane} 38 4 59 13 40 58
 Propym
7 Chiorometnane 13 T 51 13 "2 [
8 1sobutane {2-Meinylpropane) 1t 97 a8 10 a7 643
9 Freon114 {1.2-Dichioratetrafiuroethrane) (X 0s 05 o4 04 04
10 Vinylchionde (Chiorostnenel 0o 0o 00 oo 00 2.0
11 1-Butene/2-Methyipropene 17 25 83 17 40 57
12 1.3-Butaciens 03 3s %0 (] 02 00
13 Butane 212 18 17 24 18 63
14 t-2-Butene a0 oo o0 e 2.0 a2
15 2.2-Dimethyipropans a8 04Q 20 0.0 (1] 20
18 Bromamathane ga 00 20 91 oo 02
17 1-Butyna 00 00 X 090 00 00
18 c-2-8utens 0.0 38 Q4 00 29 02
19 Chiarcetnane 02 20 249 20 LL] 01
20 2-Mathyloutane 23 23 19 29 18 453
21 Freon11 {Trichiroftuoromaethane) 19 '8 18 18 28 39
22 1-Pentene Q0 20 co Q0 so a0
23 2-Methyi-t-Butens 99 aq 00 00 Q0 090
24 Pentane 14 18 13 18 AR 129
25 Isoprene (2-Metnyl-1.)-Buladiens) 1o oo 20 28 0.7 [ B}
26 Einyliromids 20 20 aa 00 a0 00
27 1-2-Pentens 00 32 o1 [-X] 00 0.0
28 1.1-Duchioroethens oo oo 30 oo 00 00
29 ¢.2.Pentane [ 20 S eo 0.0 30
30 Dichioramethane 82 a0 o8 03 06 27
31 2-Mathyl-2.Butene oo 22 01 a0 a0 02
32 Frean111 (1 1.2-Tnehlorat:fivoroethan 25 27 27 24 21 24
33 2.2-Dimethyibutane a0 a0 a6 0 R} 08
34 Cyciopantene ag 22 20 00 00 00
35 t-1.2.Dichiorosthens aa 09 a9 Q0 0.0 02
36 4-Methyi-1-Pentane 00 00 ae 20 00 (R
37 3-Methyi-1-Pentene 00 20 00 Y] 0Q 090
38 ' 1-Dxchioroethane 00 ] ea 00 00 o0
39 Cycapentane (2] 00 00 0.0 09 o7
40 2.3-Oimeihyloutane 0.0 oo 00 802 o ¢5
41 -4-Melthyi-2-Pentene oo 20 00 2.0 o0 ao
42 2-Methyipentane 85 “a 40 88 18 1o
43 c-4-Methyl-2-Pentene 20 20 0.0 90 00 00
44 1-Methyipantane as AR 24 a8 05 ve
45 1-Hexena'2-Methy)-1-Pentene a9 a0 22 2.0 a0 00
45 21 2-Dicniorosthene 00 aa 29 a0 LE] oo
48 Hexane 19 185 a8 10 85 3s
49 Chioratarm 09 00 90 00 [} 01
50 1-2-Hexane 00 00 0q 0o LT] o0
51 2-Ethyl-1-Butene 00 00 00 20 00 o0
52 1-}-Matnyl-2-Peniane 0.0 293 00 0.0 00 a0
53 c-2-Hexene 09 30 1] oo 00 0.0
54 c-3-Metnyl-2-Pantena 1] 0o 00 a0 [T 0.0
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Mobiie'94,  Mobie'34.  Mobiie'94.  [Mobie'34.  Mobie'94.  Mobile'94
ESD16.20 ESDS.20 EPADS. 20 |[ESD7.20 EPA 126,20 EPA S0 20
Results in pg/m3 min min mn min min mn
- MSTS5P D MSS8P D MSSOP D [MSBOPD MS5TPD  WMS64P D
ESD 16 ESDS EPA 36 ESD 7 EPA 126 EPA S0
DWiB-1 owiB-2 owB-) OW3C.1 Dwac-2 DW3iC-3
Total VOC's:| 508 181 1248 [EX] X 84
Pre-Lorraction Values| LN 158.4 1 738 108.2 2628
Toluene / Benzene 0 [X] 2.4 ER 28 22
m_p-Xylens/o-Xylens 11 22 1.4 21 28 .8
m.p-Xylens/Ethylbenzens 38 [R] 8. s ERl 31
o-Xylena/Ethyibenzene 1.7 1.3 [25) 1.1 1.3 1.1
55 2.2-Cimethylpentane oo co o0 o0 00 [
58 1.2-Dichioraslhane oo oo 00 00 00 a0
57 Methykcyciopentane 22 23 Q2 0.4 13 0.8
58 2 4-Dimetnylpantane oo 02 (2] e2 02 0.3
$9 1.1.1-Tricnkoroethane 29 o7 07 L) 10 21
60 2.2.3-Trimethyloclane 00 oo 00 oo a0 oo
61 1-Metnylcyciopentens 00 02 oo 00 91 oo
52 Benzens 14 88 3 o9 T4 17
53 Carbanteirachionde 9s 05 05 03 07 05
64 Cyciohezane 02 16 L 06 22 09
65 2-Methyihaxane 06 20 Q99 23 20 25
68 2.3-Oimeihyipentane al o7 oS 0s oe 12
87 Cyclahexens og 0a (1] a0 7 00
68 3-Methylihexane 0s 28 22 29 24 3
69 Didromomethane 02 0qQ 00 g 2.0 00
70 1.2-Dichioroprapane 0.0 ag 00 00 00 00
1 Sremascrmesnenars
72 Trchiorosthens a0 00 ts a0 co 93
71 Lrwsene
74 2.2 3-Tnmethyloeniane a3 02 02 a3 02 96
75 1-3-Hestene a9 Q9 0o o2 co 00
74 c.3evaermes
77 Heplane 08 54 24 37 23 34
70 -2-Heptene a0 0 a0 20 00 a0
79 c-2-Haptene a0 00 30 00 29 0.0
80 c-1.3-Dichioropropene. oo a0 ] o0 oo [X]
81 2.2-Dimethylhexane 20 00 20 20 o0a oo
92 Masthyicyclonexane 02 50 os 20 25 or
83 2 5-Dimethyibexane oo 02 Q0 0. a0 20
B84 2.4-Iimetnyihexane oo 03 o0 03 o 03
85 c-1.3-Dichiorepropena 20 oo 0.0 oo a0 oo
868 1 ' 2-Trchiorosthane 00 00 o0 co 0o 00
87 Bramolinchiorameinane 1] °o 0.0 00 a9 09
88 2.).4-Trimathylpentane 090 00 0.0 0a a0 0.2
89 Toluens 28 ™ T3 33 18 174
30 2-Matnylneptane 00 T4 oa 07 LA 0
91 4-Methvineotane 0 00 0oQ a2 20 90
32 t-Matnyicyciohexsne 0o 0g 00 oo 35 co
93 Disromechioromethane (2] 0g 00 Q0 00 00
34 3-Methyireptane a0 os 00 (-2 oo a2
35 c-1.3-Oimethylcyciohexane 20 LE] X 05 D4 0.0
96 1.1 4-Oimethyicyciohexans o0 g0 90 03 o0 ¢o
97 EDS (1.2-Dibromasthana) 00 a0 a0 00 00 29
98 2.2 5-Tnmetnylnexane 0.0 20 a0 00 09 a0
9 100w
100 Octane 02 28 [} 13 128 03
101 1-1.2-Osmethykcyclohexans 00 o7 00 03 0g Q20
102 1-2-Octene oo 16 oo 03 19 o1
102 Telrachioroginens oo oo 28 09 00 02
104 c-1 4it-1.3-Ownethyicyclohexans 0o 03 o0 20 90 %0
105 2-2-Octene 00 [ 00 00 a0 20
104 <-1.2-Dimetnyicyclohexane 00 6o 20 20 a0 00
78 Cnicrobenzene 20 02 os 00 00 00
129 Ethylvenzens (D) o8 03 a4 03 07
119 mvp-Xylene va 3e 230 19 10 22
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Mobile'dd.  Mobie'94.  Mosie 4. [Mobie'94. Mobie'dd.  Moode'94.
ESD 16. 20 ESD6.29 EPAJE. 20 [ESD7 20 EPA 12820 EPA 50, 20
Resuits in pg/m3 min min o mun o min
MS?SP D MSSBPD  MSEOP O |MSBOPD MSS5TPD  MSE4P.D
ESD 18 ESD ¢ EPA 38 ESD? EPA 126 EPA 50
Dwlg-t Dw3e-2 DwiB-3 OW3C-1 owiC-2 DwW3ic-3
Totat VOC's:|  50.8 1161 5.3 R} 2684
Pre-Correction Values| (1K) 15804 738 108.2 2608
Toluena / Benzene 1.0 os 37 1.5 22
m.p-Xylene/o-Xylene 21 22 1.1 2 2.3 28
m.p-Xylene/Ethyibenzens 38 41 (1% 44 LR} 31
o-Xylene/Ethylbenzene 1.7 13 831 2.9 1.3 1.1
111 8romoform 03 oo a0 (X} a0 0o
112 1.4-Dichiorobutane @2 o0 00 90 aa [X]
113 Styrane o3 00 (2] LX) 02 0.0
114 1,1.2.2-Tetrachiorasthane o0 oo aQ 00 00 00
115 o-Xylene 07 18 219 09 0.4 o8
018 tieanane
117 Nonane a3 17 93 1.0 02 03
119 30-Propylbenzene 0.0 0.1 03 09 0 0.0
120 3.8-Dimathyioctane eo 03 0.2 03 a2 02
121 n-Prapyloenzens ¢o 02 [ 00 00 02
122 3-EthyRoluene LF3 00 as 20 02 0.3
123 4-Ethyftoluens 02 o0 a2 0.0 a0 02
124 1.3,5-Trimethyidenzene 3] 90 02 00 0aQ 01
125 2-Ethyltoluene 00 0.2 o2 20 04 o2
*30 (.Oncere
127 tert-Butyldenzena oo 0.0 0.0 oo 00 00
128 1.2.4-Trimeihylbanzens 33 o4 o8 02 03 o4
129 Cacane (R 1 07 12 0s 0.4
13Q Benzy! chiondae (alpha-Chigrotoluene) a0 00 00 00 00 00
131 1.3-Dichiorobenzans 02 00 a0 g0 oa o0
132 1.4-Oichiorabenzens a3 00 02 z0 o 2%
131 iso-Butylbenzena 90 20 240 00 00 0.0
134 sec-Butylbenzene Qo0 0 0Q 20 20 22
+35 1.2.3-Tameihyibenzens a9 00 02 30 20 oo
136 p-Cymene 0.1 20 06 20 02 01
137 1.2-Dichiorotenzene 02 20 00 00 %0 o0
138 indane a1 20 a0 o0 00 G0
133 1.3-Dsethyibenzene 30 2.0 04 20 00 a0
143 1 4.Diethyibenzene a0 0.0 i %0 0t 2.0
143 n-Butyibenzens a0 00 a1 0o 20 o0
142 1 2-Diathyibenzens o0 0.0 a0 d0 09 o0
143 Undecane X} 05 '8 23 04 23
144 1 2 4.Trichiorobenzene a4 (] 0 oo 00 oo
145 Naprthalens 1o J0 14 d0 o4 00
148 Dagecans 23 3 03 00 o4 00
147 Herachioroutadiane o3 a3 00 0o 20 o0
148 Hexylbenzens Q4 99 03 20 00 20
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Table A2 VOC results of S isters from R Helicopters
BURN1 BURN
Dack eside under beside
Grownd Trip bimak. plume Phaz plume
Rewalts in pug/m) [-3% BN B DDLU DDLU e
Total VOC's: 182 152 1046 148.7 1055
values before comection 45 153 106.9 1533 176.4
Toluene / 3 50 6.3 7
m,p-Xyleno/o- Xyleoo 17 L9 L9 6
m,p-XylenoEthylbenzens 34 16 46 17
o Xylens/Ethylbenzens 2.1
L.
Bromochlorome tane
Chlorobenzene-d5
1-Bromo-4-Fluorobenzens
Propens 25 29 40 3.6 21
Propane 35 95 50 59 33
Freon22 (Chbbrodifhuoromethene) 04 0.5 29 11 Q.5
Freonl2 (Dichiorodiflworomethane? 27 02 28 27 30
Propyne
Chloromethane Ly 0.2 19 z0 L2
Isobutane (2-Methylpropane) 12 0.1 09 L9 Lo
Freonl 14 (1,2-Dxcibrotetrathirosthane) 03 0.1 03 03 94
Vayichloride (Chioroethens) 00 0.0 00 0.0 0.0
1-Butene/2-Met .7 L1 9.5 153 9
13 r 0.0 0.1 0.2 0.3 2.0
32 0.2 19 26 19
-2-Butene 04 0.1 0.6 0.5 0.1
2.2-Duxethyipropens uXed 0.0 0.0 0.0 2.0
Bromomethane 20 00 02 2.0 2.0
1-Butyne 2.0 0.0 00 0.0 00
o-2-Bulene 0.6 02 08 08 a2
Chioroethans 0.2 0.1 0.3 04 2.9
2-Methyibutane 54 Q2 0.9 P P
Froonl1 (Trichloroftuoromethane) DAY 01 18 29 3s
14 04 0l 0.2 929 23
2-Methyl-1-Butene 62 09 Q2 0.0 2.0
Pentane 57 0.2 09 piy 16
Lwprene (2-Methyl-1.3-Butadienc) 16 03 12 24 EX
Ethyibromide 29 00 20 29 0
-2-Pentene "o Q0 20 02 02
1,1-Dxchiorocthens 0.0 2.0 0o 2.0 o0
¢-2-Pentene n.o 29 0.0 20 2.0
Dichloromethane 38 0.2 7 8 L1
2-Methyh-2-Butens 23 2.1 93 2.4 2.2
Freon 13 (1,1,2-Tachiorotnfiuoroe thane 18 0.6 18 18 pA |
2,2-Danethylbutane 02 0.0 0z o1 .9
Cyclopentone 20 20 00 2.0 0.0
1,2-Dichlorosthene 29 0.0 0.0 o0 Q.0
4-Methyl-1-Peniene 0.0 0.0 0.0 29 29
3-Methyl-1-Pentene 2.0 2.0 2.0 0.0 2.0
1,1-Dichloroothens 2.0 20 20 2.0 0.0
Cyclopentans 02 20 20 0l 00
2,3-Durethvibumne 0.2 2.0 2.0 0.l 0.0
=-Methyl-2-Pentene 00 0.0 Q0 0.0 0.0
2-Methylpentane 39 70 00 4.9 23
c-d-Methyl-2-Peniens 00 09 00 0.0 0.0
3-Methyvipentano 14 01 02 0.6 21
1-Hexeno/2-Methyt-1-Penlene 2.0 9.0 20 0.0 2.0
¢ 1.2-Dichloroethens 0.0 0.0 ©0 0.0 0.0
Hexane 16 2.4 16 13 124
Chicroform. 24 0.0 0.0 0.1 0.0
-2-Hexene 00 00 00 2.0 no
2-Ethyl-1-Butene ] oo 20 0.9 00
t-3-Methyl-2-Perucne 0.0 0.0 2.0 2.0 0.0
o-2-Hexene 09 0.0 0.0 2.0 2.0
o-3-Methyl-2-Pentene 0.0 2.0 (U] 0.0 0.0
2.2-Durethylpentans 00 v) 0.0 2.0 0.3
1,2-Dxchlorovthane 0.0 0o 00 0.0 2.0
Methykyelbopentane 05 0.0 02 23 kA
2 3+-Dunethylpentane RAY 20 0o 2.0 2.0
LL1-Trchlorocthans 0.6 2.0 0.5 2T 0.6
22T 2.0 2.0 2.0 ) 2.0
1-Methykycloponiens 20 0.0 2.0 20 20
Benzene L 9.1 0.8 1} 16
Jasbonetrachioride 0.5 2.0 0.5 Q3 2.5
Srebohexane 02 ol 0.4 o5 @1
2-Methyihexane 20 1) 0.1 0.9 20
2.3-Durethylpensane 0.1 00 0.0 Q.1 L2
Cyclole xene 90 00 0.0 00 (L]
3-Methy thexane 04 00 a2 0.5 13
Dibromomethane 92 9.0 290 2.2 2.2
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Table A2 VOC resuits of Summa canisters from Remote Helicopters
BURN1 BURN2
Back unger beside
Grownd Trip binak, plume Pplume plume

Results in pg/m’ DDPUSS Doy BOLWF BT BD LT
1,2-Dichioropropane 0.0 20 00 00 00
Trichloroethens 0.0 0.0 0.0 Q.0 20
1-Hopteno
2,2,4-Trimethylpentane 04 0.0 0l 04 22
+3-Hopteno 0.0 00 00 0.0 0.0
¢-3-Hepwno
Heptuo 0.6 0l 0. 12 0.4
t-2-Hopiene 0.0 0.0 00 0.0 0.0
c-2-Heptone 0.0 0.0 0.0 0.4 0.0
o-1,3-Dichloropropens 20 00 00 00 00
2.2-Damethyihexans 0.0 00 0.0 2.0 0.0
Methyleycbhoxans 0l 0.0 [ 08 0.0
2,5-Dime thythexane 0.0 2.0 0.0 20 0.0
L 4-Dunethylhexane 0.0 0.0 2.0 0.0 0.0
et-13-Dichloropropene 00 0.0 0.0 0.0 00
1,1,2-Trchloroethans 03 0.0 02 0.1 03
Bromotnchlerome thane 09 0.0 2.0 0.0 2.0
3.4 Trimethylpentane 2 092 0.0 02 00
Toluene 39 2.9 39 82 12.5
2-Methylhoptane 02 00 03 o5 2
+Methylheptace 00 00 01 0.0 00
1-Mothykyciohexens 00 0.0 20 02 00
Dibromochloromethane 00 0.0 00 0.0 00
3-Methyhepans 9.2 0.0 9.2 04 o8
o-1,3-Dimethykyclohexans 00 0.0 02 00 00
+1,4-Dimsthylcyclotexane 0.0 2.0 2.0 0.0 0.0
EDB (1,2-Dibromocthane) 0.0 0.0 29 0.9 2.0
2.5 Trmethylhexans 0.0 0.0 2.0 0.l o1
1-Octene
Oclano Q.5 0.1 09 1.4 0.2
t-1,2-Dimethyicyciohoxane 00 00 0.1 0.2 20
t-2-Celene 93 8.9 0.0 0.7 0.0
Tetrachloroethene 02 00 0.0 0.0 0.1
c-1.4t-1,3-Dunethykcycbhexans 0.0 00 0.0 0.0 0.0
c-2-Octens 0.0 0.0 00 00 20
c-1,2-Dunethykvclohexane 2.0 0.0 2.0 09 0.0
Chlborobenzene 2.0 0.0 00 co 0.0
Ethyvibenzene a1 ov 8 15 16
mp-Nviene 86 .2 a8 o8 76
Bromoform, 0.9 2.0 i04 2.0 Q.0
1, +-Dxchlorobutane 09 0.0 2.0 99 2.0
Styrene 6.3 2.9 28 23 09
1,1.2,2-Tetrachloroethens 20 09 2.0 0.0 Q0
o-Xykme 52 0.1 |54 EX p& ]
1-Nogeno
Nonane 17 ol LS pid 0.5
so-Propvibenzene 03 0o 22 2.2 0.0
3,6-Dynethyloctane 16 0.0 26 19 0.2
n-Propylbenzene 2.3 2.0 [ 23 23
>Ethviohuene 00 20 09 2.0 00
4-Ethyltolusne 0.4 20 02 0.4 0.4
1.3.5-Tnmethyibenzens 26 920 4 06 0.4
2-Ethvitoluene oS 00 o3 0.4 D3
1-Decens
tert-Buryibenzene 2.0 29
1.2,+-Tnmethylbenzene 3 2l
Decane 45 2.1
Beazyl chionde { alpha-Chlorotoluene ) 09 0.0
1,3-Dichiorobenzens 00 00
1.+Dxhiorobenzene 04 2.0
so-Butvibeazene 29 2.0
sec-Butvibenzens a1 00
1,23-Tnmethyibenzene 13 2.0
p-Ovmene 16 0.
1.2-Dxchivrobenzene 20 09
Indane 23 2.0
1.3-Dwthyibenzens 2.2 20
i+ Dwthyvibenzene 12 00
n-Bunvibenzene 0.2 00

0.0 2.0

26 20

2.0 2.0

06 20

0z 2.1

20 29

) 20
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Table A3-1 Dioxin/Furan Analysis

Sample - PS-11
Congener pgim3 Maximum TEQ Homologus pg/m3 DL MP
2378-TCDD N.D. N.C. Total TCDD N.D. 022 0
12378-P5CDD” N.D. N.C. Total PSCDD N.D. 022 0
123478-H6CDD" N.D. N.C. Total HECDD N.D. 022 0
123678-H6CDD* N.D. N.C. Total HTCDD 1.07 0.3 2
123789-H6CDD" N.D. N.C. OCDD 2.48 0.6 1
1234678-H7CDD* 0.62 0.01
OoCcDD 2.48 0 Total PCDD  3.55
2378-TCDF 0.28 0.03 :
12378-P5CDF* N.D. N.C. Total TCDF  0.39 022 2
23478-P5CDF* N.D. N.C. Total PSCDF N.D. 022 O
123478-H6CDF* N.D. N.C. Total HECODF N.D. 022 0
123678-H6CDF* N.D. N.C. Total H7CDF N.D. 0.6 0
234678-H6CDF* N.D. N.C. OCDF N.D. 1 0
123789-H6CDF* N.D. N.C.
1234678-H7CDF N.D. N.C. Total PCOF  0.39
1234789-H7CDF N.D. N.C.
OCDF N.D. N.C.
TOTAL TEQ 0.04
Surrogate Amount Added, ng Recovery %
13C12-TCDD 2 83
13C12-TCDF 2 74
13C12-P5CDD 2 70
13C12-P5CDF 2 72
13C12-H6CDD 2 84
13C12-H6CDF 2 91
13C12-H7CDD 2 75
13C12-H7COF 2 80
13C12-0CDO 4 49
Note:

(1) Results are corrected for surrogate recovery

(2) DL = detection limit (pg/m3/analyte peak); NP = number of analyte peaks.

(3) * represents maximum possible amount as this isomer could coelute with other isomer(s).
(4) N.D. = not detected.

(5) Numbers in brackets represent values not detected due to incorrect ratio.

(6) TEQ = Toxic Equivalents as 2, 3, 7, 8-TCDD using International Toxic Equivalency Factors.
(7) N.C. = not caiculable.
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Table A3-2 Dioxin/Furan Analysis

Sample - PS-70
Congener pg/m3 Maximum TEQ Homologue pg/m3 DL MP
2378-TCDD N.D. N.C. Total TCDD N.D. 0.25 0
12378-P5CDD* N.D. N.C. Total PSCDD N.D. 0.25 0
123478-H6CDD" N.D. N.C. Total HBCDD N.D. 0.6 0
123678-H6CDD* N.D. N.C. Total HTCDD 1.44 0.6 2
123789-H6CDD* N.D. N.C. OCcDD 3.54 2 - 1
1234678-H7CDD* - 0.66 0.01
OCDD 3.54 0 Total PCDD  4.98
2378-TCDF 0.26 0.03
12378-PSCDF* N.D. N.C. Total TCDF 144 0.25 i3
23478-PSCDF* N.D. N.C. Total PSCOF N.D. 0.25 0
123478-H6CDF* N.D. N.C. Total H6CDF N.D. 0.3 0
123678-H6CDF* N.D. N.C. Total HTCDF N.D. 0.6 Q
234678-H6CDF* N.D. N.C. OCDF N.D. 2 0
123789-H6CDF* N.D. N.C.
1234678-H7CDF N.D. N.C. Total PCOF  1.44
1234789-H7CDF N.D. N.C.
OCDF N.D. N.C.
TOTAL TEQ 0.04
Surrogate Amount Added, ng Recovery %
13C12-TCDD 2 67
13C12-TCOF 2 62
13C12-P5CDD 2 78
13C12-P5CDF 2 72
13C12-H6COD 2 70
13C12-H6CDF 2 74
13C12-H7CDD 2 57
13C12-H7CDF 2 60
13C12-OCDD 4 38
Note:

(1) Resuits are corrected for surrogate recovery

(2) DL = detection limit (pg/m3/analyte peak); NP = number of analyte peaks.

(3) * represents maximum possible amount as this isomer could coelute with other isomer(s).
(4) N.D. = not detected.

(5) Numbers in brackets represent values not detected due to incorrect ratio.

(6) TEQ = Toxic Equivalents as 2, 3, 7, 8-TCDD using International Toxic Equivalency Factors.
(7) N.C. = not calculable.
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Table A3-3 Dioxin/Furan Analysis

Sample - PS-71
Congener pgim3 Maximum TEQ Homologue pg/m3 DL MP
2378-TCDD N.D. N.C. Total TCOD N.D. 0.26 0
12378-P5CDD* N.D. N.C. Total PSCOD N.D. 0.25 0
123478-H6CDD* N.O. N.C. Total HECDD N.D. 0.25 0
123678-H6CDD* N.D. N.C. Total H7CDD 1.55 0.32 2
123789-H6CDD* N.D. N.C. OCDD 297 0.64 1
1234678-H7CDD*  0.77 0.01
OCDD 297 0 Total PCDD 4.52
2378-TCDF 0.26 0.03
12378-PS5CDF* N.D. N.C. Total TCOF 045 0.25 2
23478-P5CDF* N.D. N.C. Total PSCDF N.D. 0.25 0
123478-H6CDF* N.D. N.C. Total HECOF N.D. 0.25 0
123678-H6CDF* N.D. N.C. Total HTCDF N.D. 0.32 0
234678-H6CDF* N.D. N.C. OCDF N.D. 0.64 0
123789-H6CDF* N.D. N.C.
1234678-H7CDF N.D. N.C. Total PCOF 0.45
1234789-H7CDF N.D. N.C.
OCDF N.D. N.C.
TOTAL TEQ 0.04
Surrogate Amount Added, ng Recovery %
13C12-TCOD 2 51
13C12-TCDF 2 49
13C12-P5CDD 2 59
13C12-PSCDF 2 56
13C12-H6CDD 2 51
13C12-H6CDF 2 53
13C12-H7CDD 2 45
13C12-H7COF 2 46
13C12-0C0D 4 3
Note:

(1) Results are corrected for surrogate recovery

(2) DL = detection limit (pg/m3/analyte peak); NP = number of analyte peaks.

(3) * represents maximum possible amount as this isomer could coetute with other isomer(s).
(4) N.D. = not detected.

(5) Numbers in brackets represent values not detected due to incorrect ratio.

(6) TEQ = Toxic Equivalents as 2, 3, 7, 8-TCDD using International Toxic Equivalency Factors.
(7) N.C. = not calculable.
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Table A34 Dioxin/Furan Analysis
Sample - Method Blank

Congener pg/m3 Maximum TEQ Homologue pg/m3 DL MP
2378-TCDD N.D. N.C. Total TCOD N.D. 0.6 0
12378-PSCDD* N.D. N.C. Total P5CDD N.D. 0.6 0
123478-H6CDD* N.D. N.C. Total HECDD N.D. 1 0
123678-H6CDD* N.D. N.C. Total H7CDD N.D. 1 0
123789-H6CDO" N.D. N.C. ocDD 38 2 1
1234678-H7CDD*  [1] [0.01]

OCDD 38 0 Total PCOD 3.8

2378-TCDF 0.6 0.06

12378-P5CDF* N.D. N.C. Total TCOF 0.6 0.6 1
23478-P5CDF* N.D. N.C. Total PSCDF N.D. 0.6 0
123478-H6CDF* N.D. N.C. Total HECOF N.D. 1 0
123678-H6CDF* N.D. N.C. Total HTCDF N.O. 1 0
234678-H6CDF* N.D. N.C. OCDF N.D. 4 0
123789-H6CDF* N.D. N.C.

1234678-H7CDF N.D. N.C. Total PCOF 0.6

1234789-H7CDF N.D. N.C.

OCDF N.D. N.C.

TOTAL TEQ 0.06

Surrogate Amount Added, ng Recovery %

13C12-TCDD 1 86

13C12-TCOF 1 85

13C12-P5CDD 1 80

13C12-P5CDF 1 79

13C12-H6CDD 1 89

13C12-H6CDF 1 91

13C12-H7CDD 1 89

13C12-H7CDF 1 90

13C12-0CDD 2 71

Note:

(1) Results are corrected for surrogate recovery

(2) DL = detection limit (pg/m3/analyte peak); NP = number of analyte peaks.

(3) * represents maximum possible amount as this isomer could coelute with other isomer(s).
(4) N.D. = not detected.

(5) Numbers in brackets represent values not detected due to incorrect ratio.

(6) TEQ = Toxic Equivalents as 2. 3, 7. 8-TCDD using International Toxic Equivalency Factors.
(7) N.C. = not calculable.
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