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ABSTRACT

This report presents data on 540 personal gasoline vapour exposure
measurements collected in 13 European countries by an industrial
hygiene task force during 1984 and 1985 and stored in a CONCAWE
computer database. Gasoline vapour exposures are quantified and
characterised for up to 150 individual components for workers in 15
job groups involved in the manufacture and distribution of motor
gasoline. A statistical analysis of exposures to total hydrocarbons
is also presented. The report also discusses the assessment of
exposure data against established limits for some individual
components and gasoline or mixed hydrocarbon vapours,

Dit rapport bevat meetgegevens betreffende de blootstelling aan
benzinedampen van 540 personen, die gedurende 1984 en 1985 in 13
Europese landen door een industri&le werkgroep op het gebied van de
gezondheidszorg verzameld en opgeslagen zijn in een
geautomatiseerde gegevensbank van CONCAWE, De blootstelling aan
benzinedampen zijn gekwantificeerd en gespecificeerd voor maximaal
150 verschillende bestanddelen voor werknemers in 15 functiegroepen
die betrokken zijn bij de vervaardiging en distributie van
motorbenzine. Tevens bevat het rapport een statlstische analyvse van
blootstellingen aan totale koolwaterstoffen. Voorts worden de
blootstellingsgegevens beoordeeld in het licht van de voorgeschreven
limieten voor een aantal afzonderlijke componenten en benzine - of
gemengde koolwaterstofdampen.

Mit diesem Bericht werden Daten zu Messungen der Exposition von 340
Personen gegeniiber Benzindimpfen vorgelegt, die in 13 europHischen
Lindern in den Jahren 1984 und 1985 von einer gewerbehygienischen
Arbeitsgruppe gesammelt und von CONCAWE in einer Dantenbank
gespeichert wurden. Die Benzindimpfe werden anhand von bis zu 150
Einzelkomponenten quantifiziert und charakterisiert, und zwar fiir
Arbeitnehmer aus 15 Lohngruppen, die mit Herstellung und Umschlag
von Motorenbenzin zu tun haben. Eine statistische Analyse der
Exposition gegeniiber Gesamtkohlenwasserstoffen wird ebenfalls
vorgelegt. Auch wird in dem Bericht die Beurteilung der
Expositionsdaten im Vergleich zu bestehenden Grenzwerten fiir einige
Komponenten sowie fiir Benzinddmpfe oder Dimpfe von
Kohlenwasserstoffgemischen diskutiert,

Le présent rapport présente des données sur 540 mesurages
d"expositions personnelles & la vapeur d'essence, recueillies dans
13 pays européens par un groupe de travail d'hygiéne industrielle
en 1984 et en 1985, et mémorisées dans une base de données
informatiques de CONCAWE. Les expositions 3 la vapeur d'essence
sont déterminées quantitativement et caractérisées pour un nombre
allant jusqu'i 150 composants différents pour des ouvriers de 15
catégories de postes, travalllant dans la fabricatlon et la
distribution de carburants~automobile. Une analyse statistique des
expositions & 1'ensemble des hydrocarbures est Egalement présentée,
Le rapport traite aussi de 1'évaluation de données concernant les
expositions par rapport aux limites &tablies pour certains
composants et les carburants ou les vapeurs d'hydrocarbures
mélangées.
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Este informe presenta datos de medicidn relativeos a la exposicidn
de 540 personas a vapores de gasolina, que fueron reunidos durante
los atfios 1984 y 1885 en 13 paises europeos por uma comisidn
industrial sanitaria y almacenados en un banco electrdnico de datos
de CONCAWE. Las exposiciones a vapores de gasolina han sido
cuantificadas y especificadas para un midximo de 150 componentes
individuales y se refieren a trabajadores clasificados en 15
categorias de puestos, ocupadeos en la fabricacifn y distribucién de
gasolina para motores. El informe contiene también un andlisis de
exposicifnes a hidrocarburos totales. Ademids se evaldan los datos de
exposicién a base de los limites establecidos para algunos
componentes individuales y vapores de gasolina o hidrocarburos
mixtos.

11 presente rapporto contiene 540 misure da adottarsi in caso di
esposizioni perseonali al vapori di benzina raccolte in 13 paesi
europei da un gruppo incaricato dell'ipiene industriale mnel 1984 en
1985 e memorizzate nel data base del cervellec elettronico CONCAWE.
Le esposizioni ai vapori di benzina sono state quantificate e
caratterizzate per oltre 150 componenti individuali per lavoratori
in 15 gruppo professionali addetti alla produzione e distribuzione
di benzina per automobili. Si presemta inoltre un'analisi
statistica sull'esposizione a tutti gli idrocarburi. Il rapporto da
anche il suo giudizio sulla valutazione dei dati d'esposizione in
confronto dei limiti stabiliti per alcuni componenti individuali e
vapori di benzina o miscele d'idrocarburi.
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SUMMARY

During 1984-85 a CONCAWE industrial hygiene task force collected
540 personal gasoline exposure measurements in 13 European
countries for workers involved in the manufacture and distribution
of gasoline. A new method, developed bv CONCAWE, for monitoring
exposure to gasoline vapour in air enahled exposures to be
quantified and characterised for up to !50 individual components of
gasoline vapour for 15 different groups of jobs. The report
describes these different jobs and the way in which vapour
exposures can occur. Differences in composition between liquid
gacgoline and vapour are highlighted and the implications of these
with respect to a realistic exposure limit for total hydrocarbouns
in gasoline vapour are discussed.

Establishment of a computer database of the measurements has
assisted the preparation of summaries of exposures to total
hydrocarbons and several individual components. The report reviews
the expasure data for the various job groups and shows that, with
the exception of filling drums in the absence of adequate local
exhaust ventilation and possibly some marine loading operations
(for which only limited data were obtained}, 8-hour time-weighted
averapge personal exposures to total hydrocarbons are well below a
1imit of 1700 mg/m® calculated from an average gasoline vapour
composition. This calculated exposure limit is considered more
appropriate than established limits of 900 mg/m® (ACGIH, USA) and
220 mg/m® (Sweden); both of these are based on the composition of
liquid gasolines which, as this report clearly shows, is very
different from the vapour to which exposures occur and to which
potential bezlth risks are related.

Similar conclusions to those for total hydrocarbons appy to
assessment of exposures to benzene, n~hexane and trimethylbenzenes
against estahlished individual limits. For toluene and xvlenes, all
exposures are well below established limits.
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i.

INTRODUCTION

Because of the high volatility of some components, gasoline is
manufactured and distributed, as far as is practicable, in enclosed
systems in order to minimise evaporation which could lead to safety
hazards, environmental contamination, and product losses. Such
systems reduce the possibilities of exposures to gasnline vapour
but do not exclude them. In order to provide informaticn for
assessing possible health concerns, CONCAWE's Health Management
Group established a Special Task Force to quantify exposure to all
significant components of gasoline vapours. This report presents

the results of a survey carried out in 13 FEuropean countries during
198485,

Using the new exposure monitoring method described in CONCAWE
Report No. 8/86 (1) and a standardised protocol for reporting
results and ancillary informationm, a CONCAWE computer database
containing 540 exposure measurements has been established.
Summaries prepared from this database for 15 different activities
(job groups) imvolved in the manufacture and distribution of
gasoline provide information on exposures to total hydrocarbon
vapours, their mean compositions compared to liquid gasoline, and
the exposure ranges for up to 150 individual vapour components.
Assessment of these data against established exposure limits is
also discussed.
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ACTIVITIES AND JOB GROUP CATEGORIES

The manufacture and distribution of gasoline involves a variety of
work activities and tvpes of job ranging from production and
ancillary operations within the refinery to loading of ships,
railecars and road tankers, delivery to service stations and,
finally, attendant or self-service filling of customers' vehicles,
Because of the variable potential for exposure to gascline vapour
in these different activities, fifteen different job groups were
identified as detailed below. In eleven of these, potential for
exposure exists essentially over the whole working day or shift and
data were collected to he representative of 8-hour time-weighted
averapge exposures. In two job groups, the main potential for
exposure is over a relatively short part of the working day.
Separate data were therefore collected to quantify exposures during
these short—term operations. Although not strictly a "job", data
for a third short—-term operation, i.e. car drivers filling their
own vehicles at self-service stations, were collected under the
"short—-term operations” category. A final activity or job group for
which separate data were collected under "long~term operations” was
for road tanker drivers delivering gasoline to service statiomns,
i.e., driving and unloading. It was considered it would be useful to
have data quantifying exposures for this important component of the
road tanker driver's job,

Each job group was allocated a number and a short descriptive
title. These are indicated in Sections 2.1 and 2.2 with short
descriptions of the activities involved in each job group.

SHORT-TERM OPERATION .JGB GROUPS

Two of the job groups in this category cover an lmportant component
part of the jobs of road tanker drivers who load their own vehicles
at bulk fuel terminals. Two groups are required to distinguish
between top leoading which has been the most commonly used method
and bottom loading which is coming into increasing use. The third
group included in the short-term operation category covers the
non-occupational exposures incurred by customers filling their own
vehicles at self-service statiomns,

Job Group No. 1 ~ Road Top <l hr

This covers exposures of road tanker drivers {illing their own
vehicles by the top loading procedure. With this system, the tanker
compartments are filled through open hatches on top of the vehicle
by the driver introducing the fill pipe and lowering it to the
bottom of the compartment. This technique of submerged filling, in
which gasoline enters the compartment under liquid fuel already
present, has generally replaced the earlier method of
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"splash-loading” in which only & short fill pipe was used and
liquid gascline entered the vapour space of the compartment, The
submerged filling technique results in less vaporisatieon of the
liquid gasoline. As each compartment ig filled, the driver must
remove the fill pipe, drain it and insert it into the next
compartment,

During these operations, the driver has a potential for exposure to
vapours which are displaced through the open hatch a#s liquid fills
the compartment, frowm spillage, and from evaporation of liquid from
the surface of the fill pipe as it is removed from one compartment
and inserted into the next. There is a further potential for
exposure during tank dipping and the closing of hatch covers,
Actual exposures may vary considerably depending on the design of
the equipment, the work practices cof the driver and ambient weather
conditions. In some imstallations, the location of a "dead-man's
hendle" (which must be depressed during filling) may require the
driver to stand close to the open hatch. In other cases he mav be
alble to stand well away from the hatch opening where metered
filling or a remote "dead-man's handle” are installed. High
ambient/product temperatures and absence of wind can be expected to
lead to higher vapour concentrations. If the driver can stand
"up~wind'" of the open hatch his exposure is likely to be lower,
Exposures may also be affected by the vapour content of the empty
compartments, by simultaneous filling of other tankers in adjacent
loading bays, and by filling rates as well as by tanker or
compartment sizes.

Vapour control or recovery svstems have been installed in some
facilities; reduced exposures would be expected in such cases.
Fowever, these types of facility were not included in this survey.

In most cases, loading of a road tanker is completed within

30 minutes; this is confirmed by the mean sampling period of 24
minutes. However, delavs will inevitably occur occasionally through
technical, operating or other problems, This is reflected in the
inclusion of data for sampling periods of up to one hour.

Job Group No. 2 - Road Bottom <1 hr

This covers exposures of road tanker drivers filling their own
vehicles by the bottom loading procedure. With this system, the
tanker compartments are filled through hose conmections made by the
driver to manifolds on the vehicle near ground level. The main
sources of exposure potential are during the hose coupling and
uncoupling procedures, and from vapour which may drift towards
ground level from high-level vents. As with top loading, actual
exposures will be subject to a number of variables such as weather
conditions, simultaneous loading of other tankers in adjacent bays,
occasional spillages etec. Although vapour control systems are
installed at some facilities these were not included in this
survey. Loading is normally completed within 30 minutes as shown by
the mean sampling period of 27 minutes. Occasional longer loading
times are reflected in the inclusion of data for sampling periods
up to one hour.



concawe

Job Group No, 3 - Service Station, Self-fill

This proup covers the occasional brief exprsures, typically over
periods of about twe minutes, of customers filling their own
vehicles at self-gervice statiomns.

k%]
]

LONG~TERM OPERATION JOB GROUPS

These are operations or combinations generally lasting between

one hour and a full working shift. Except for .Job Group No. 6 which
comprises the road delivery component of the daily exposures of
road tanker drivers, exposure measurements were either ohtained
over a full work-shift period or were representative of it so that
they can be considered as indicating 8-hour time-weiphted average
exposures., Vapour control or recovery or remote venting systems
were not in use for azny of the sampled operations involwing road
tankers, railcars, open-~loading of ships, filling of drums or
service stations.

Job Group No. 4 - Road Top >! hr

This covers representative full werk-shift exposures of road tanker
drivers during top-leading and delivery of gasoline. The potential
for exposure ig discussed in detail under Job Groups No. I and No, 6.
Typically, a driver will complete two to three loadings and
deliveries each dav with occasionally more where short delivery
distances are involved.

Job Group Nu. 5 - Road Bottom >1 hr

This covers the same as Job Group Mo, 4 except that bottom filling
of road tankers iz used. Potential for exposure is discussed in
detail under Job Groups No. 2 and Ne., 6., As with Job Group No. 4,
2 to 3 loadings and deliveries per day are typical.

Job Group No. 6 ~ Road Delivery

This covers the important compoment of the road tanker driver's
task of driving from the loading location tc the delivery point and
transferring product to a storage tank. During driving, there
should normally be little or no exposure to gasoline vapour.
However, exposures could result if overalls, shoes or gloves have
been contaminated by splllages. Exposures during transfer of
product to storage tanks may occur whilst connecting and
disconnecting hoses, or from occasional small spillages., Depending
on the relative locatlon of storage tank vents, there may be a
potential for exposure to displaced gasoline vapours. At service
stations, low levels of gasoline vapour may also be present from
the normal throughput of customer vehicles whilst the delivery is
being made.
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Job Group No. 7 — Service Station Attendants

Service station attendants may be exposed to gasoline vapour during
the filling of customers' vehicles apd whilst handling payments or
conducting other general duties such as cleaning. Exposures can he
expected to vary depending on factors such as throughput of
vehicles, ambient/product temperatures, wind conditions, the degree
to which the station may be enclosed, and the extent of any
spillages which occur.

Job Group No. 8 -~ Ships Closed

This covers exposures of deck crews during loading of ships where
automatiec ullage measurement is installed, ullage ports and hatches
are kept clpsed, and displaced vapours are vented at a remote
point. Exposures can be expected to vary depending on wind
conditions, ambient/product temperatures, vent locations in
relation to perscnnel, and the reliability of automatic ullage
measurements. Manual ullage checks still appear to he guite common
practice because of a lack of confidence that automatic gauging
will avoid overfilling of tanks. Exposures may also occur during
connection and discomnection of carge lines.

Job Group No. 9 ~ Ships Open

This covers exposures during open loading of ships where tank tops,
ullage ports or dip hatches are left open and displaced vapours may
be vented close to deck level. Crew can be exposed during
connection and disconnection of cargo lines, whilst leaning over
open hatches to check £i11 levels, and during tank dipping.

Job Group No, 10 - Farges Closed

This covers similar operations to Job Group No. 8. Decks of barges
are generally flatter than for ships and vapour wvents may be at a
lower lewvel.

Job Group No. 11 - Jettymen

This covers jetty stalf who are involved in supervision of loading
operations. There is a potential for exposure from displaced
vapours and whilst carrying out operations such as sampling and
tank dipping and the handling of hoses. The position of vents, wind
speed and direction, and ambient/product temperatures are important
variables likely to affect the level of exposures of jettymen,

Job Group No, 12 - Railcar Top

This covers operators involved in top loading of railcars.
Exposures can occur during operations such as opening/clesing of
hatches and checking {ill levels and during encillary activities
such as controlling movement of cars whilst at track level.
Exposures will varyv depending on the nature of the installation,
for example, the degree of enclogsure and automatien, the throughput
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of railcars, ambient weather conditions and product temperature,
the location of othar vapour cources in the vicinity, and possibly
by occasional spillages. Although daily schedules for railcar
loading are likely to vary considerably, cperators generally carry
out this task feor several hours per day,

There is a tendency to adopt bottom loading {with vapour recovery)
in place of top loading of railcars. Exposures would be expected to
be lower with this system. However, only top loading operations
without vapour control/recovery were covered in this survey.

Job Group No, 13 - Drumming

This covers operators fi¥ling drums with about 2?00 litres of
gasoline. In the absence of good local exhaust ventilation (as was
the case with the limited number of drum filling operations sampled
in this survey), the operator is exposed to vapours displaced from
the drum by the liquid.

Job Group No, 14 - Production - Onsite

This covers refinery operators who carry cut the various tasks
involved in controlling plants such as distillation units, crackers
and reformers which process hydrocarbon streams to produce gasoline
components. Part of the operator's work shift is spent inside the
control room which, for safetv reasons, is normally slightly
pressurised; therefore, during these periods there is no
significant exposure to hydrocarbon vapours. Other tasks involve
activities on the process units themselves, such as opening and
closing valves, collecting of samples, blowing down gauges etc.
where there may be potential for exposure, particularly if there
are any leaks of liquid or vapour., The divisjon of the operator's
time between the control room and the units will varyv between
plants and specific job responsibilities.

Job Group No. 15 -~ Production - Offsite

This covers ancillary operations carried out by refinery workers,
auch as laboratory technicians, employees involved in the control
of bulk storage (tank farm) facilities and carrying out tasks such
as tank dipping and sampling, and those involved in water effluent
treatment such as skimming open oily water separators, e.g. API
separators. Potential for exposure will vary with the type of job
and the extent to which it inveolves handling of gasoline or light
hydrocarbon refinery streams where they are not entirely contained
within process units, pipework or storage tanks.
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CONCAWE GASOLINE VAPOUR EXPOSURE SURVEY AND DATABASE

The CONCAWE gasoline vapocur exposure survey task force collected a
total of 540 personal exposure measurements during 1984-85 for
personnel involved in the manufacture, distribution and handling of
gasoline in 13 European countries. Measurements were cohtained using
the new exposure monitoring method described in CONCAWE Report lio.
8/86 (1), developed by an analytical subgroup of the task force
from research technology available from some memher companies. In
this method, a small low flow rate personal sampling pump is used
to draw air from a worker's breathing zone through a sampler
containing two beds of solid sorbents specifically selected to trap
and retain essentially all components of gasoline vapour. Trapped
components are subsequently thermally desorbed and analysed by
caplllary gas chromatography using a flame ionisation detector. In
addition to determinatilon of exposures to total gasoline
hydrocarbon vapours, this method also permits specific
identification and measurement of up to 150 individual major
components, Although l1iquid gasoline contains many more components,
those not included in the 150 which hiave been identified are either
ikely to be present at very low concentrations or are higher
boiling point compounds which are not normally present in the
vapour., A further important feature of this new monitoring method,
in contrast to previously used procedures, is the use of technology
to ensure that the most volatile vapour components are collected
and retained during sampling.

Following aralysis of samples at cne of four laboratorles of
CONCAWE member companies, exposure results and ancillary
information such as job detaills, sampling times and amblent weather
conditions, were reported according to a standardised protocol.
This information was then used to establish a computerised datahase
to enable expesure data to be summarised in various ways, for
example hy the Job Groups described in Section 2 and for exposures
to total hydrocarbons or individual components of the vapour.
Statistical treatment of exposure data is also possible, as
described in Appendix 1, for example, to predict the probability of
a specified level of exposure being exceeded in a particular type
of job.

A summary of the exposure information in the computer database on
which this report 1s based is given in Table 1.
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COMPOSITION OF GASOLINE LIQUID AND VAPOUR

In considering the composition of vapours to which expnsures may
occur during the manufacture and distribution of gascline, ik is
important to appreciate that concentrations of indivicual
components will differ from those in the liquid. The composition of
liquid gasolines can vary quite widely depending on the required
performance characteristics and product specifications, the crude
0ils used, the refimery processes available and the overall balance
of product demand. However, all gasolines consist of a complex
mixture of paraffinic, olefinic, naphthenic and aromatic
hydrocarbons, mainly within the carbon atom per molecule range of

3 to 10. For example, paraffinic compouents range from propane with
a boiling point of -42°C to decanes with boiling peints around
180°C, Some currently marketed gasolines also contain oxygenated
substances such as methanol, ethanol, tertiary-butyl alcohol (TBA)
and methyl teriary-butyl ether (MTBE).

Wnen liquid gasoline, which bas a normal boiling range of about
25 to 220°C, is exposed to air, the more volatile compoments
vapourise first, Therefcre, the vapours to which exposures are
likely to occcur differ in composition from the liquid and consist
mainly of the mere volatile, lower bodiling point, components. This
ig illustrated in Table 2 which summarises l1iquid and vapour
composition ranges and mean values for ten Furopean premium
gasolines covering winter and summer grades from Denmark, France,
West~Germany, Greece, Italy, Norway, Sweden and the UK. Thus,
vapour typically contains around 807 by volume of C, to C
non~aromatic hydrocarbens and less than five percent arcmatics
compared to corresponding liquid contents of around 26 and 45% by
weight respectively.

Table 2 also shows that the composition of gasocline vapour can vary
quite widely. One reason for this is that gascline volatility is
adjusted to meet performance requirements according to location and
season. In Europe the extremes are represented by low vapour
pressure required in hot Southermn countries in summer and high
vapour pressure for Northern countries in winter.
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EXPOSURE LIMITS FOR GASOLINE AND ITS COMPONENTS

Recause of the complex and varilable composition of gasoline there
is no widely accepted exposure limit which is generally applicable,
Limits whicli have been set are:

i. In the USA, the American Conference of Governmental
Industrial Hygienists (ACGIH) has set an 8-hour
time-weighted average Threshold Limit Value (TLV-TWA) of
200 mg/m*® (300 ppm) and a Short Term Exposure Limit
(TLV-STEL) over a 15 minutes period of 1500 mg/m” (500 ppm)
{2). These limits are based on the composition of liquid
gasoline in the USA which generally has a lower aromatic
content than European gasolines;

2. In Sweden an 8-hour time~weighted average exposure limit of
220 mg/m® (about 70 ppm) and an STEL of 300 mg/m® (about
100 ppm)} have heen set., This is based on a typical liquid
composition with an assumed aromatic content of 467.

Roth these limits are hased on the composition of liquid gasolines
which, as has been shown in Section 4, is very different frem the
vapour to which exposures occur. Potential health risks are related
to the composition of inhaled vapour; therefore, the validity of
exposure linits based on liquid composition is questicnable,

When the composition of the vapour to which exposure occurs is
known, a realistic exposure limit can be derived:

a) by assuming that the toxic effects of individual vapour
compenents are additive, i.e. act upon the same organ system
such as the central nervous system effects of hydrocarbems,
calculate a general exposure limit using the additive
[ormula recommended by ACGIH (2)., This gives the exposure
limit for a mixture as the total vapour concentration which
results in

c. €, ¢C C
e e et
T T, T T

where Cn is the vapour concentration of an individual
component and T 1ts corresponding exposure 1limit value. The
exposure limit For the mixture is exceeded if the sum of
these fractions exceeds unity., The composite exposure limit
for the mixture is given by the following, derived directly
from the ACGIH additive formula:

Composite Exposure Limit =
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where Fn is the fraction of an individual component in a
vapour mixture and 'I'n its corresponding exposure limit
value.

bl by checking that individual exposure limits for components
which have independent toxic effects, such as benzene and
n~hexane, are not exceeded. If necessary, the general limit
calculated in a) must be reduced until limits for
independently toxic components are also met,

In order to use the ACGIH additive formula to calculate an exposure
limit for the mean European vapour compesition given in Table 2 it
{5 necessary to assign expcsure limits to each component group.
Exposure limits established in the USA and Europe for gasoline
components are summarised in Table 3.

Although exposure limits have not been established for all
components of gasoline, hoth non-aromatic and srcematic types of
compound in each carbon number group are represented in Table 3. By
assuming that it is reasonable to use the same exposure limits for
similar types of compounds with the same carbon numbers, an
exposure limit of 1700 mg/m® (about 600 ppm) is cbtained for the
mean vapour composition in Table 2. This 1s considerably higher
than the USA or Swedish limits, illustrating the difference between
using the composition of the vapour instead of the liquid. If the
same calculation is made using the mean liquid gasoline composition
given in Table 2, the exposure limit is reduced to 500 mg/m® (about
130 ppm).

In summary, it is considered that the most appropriate guidelines
against which te compare exposure data obtained in this survey are
the calculated 1700 mg/m? limit for total hydrocarbons and
established individual limits for components which may have
independent toxic effects,
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6.1

6.2

6.2.1

GASOLINE VAPOUR EXTOSURE SURVEY RESULTS

COMPOSITION OF GASOLINE VAPOUR EXTOSURES

The mean composition, in volume per cent normalised to 100%Z, of the
gasoline vapour exposures measured for the 15 job groups is shown in
Table_i. These are summarised by carbon number groups for
non~aromatic and aromatic compounds, plus oxygenates and components
not specifically identified. The overall mean gives the arithmetic
mean of the 15 job groups.

Although there are variations, Table 4 shows clearly that exposures
are predominantly to lower carbon number non-aromatic components. A
number of factors can be expected to cause variations in the
compositions of vapour exposures, such as the time periods over
which vaporisation and exposures occur, the proximity of the
exposed person to the source of the vapour, ambient weather
conditicns and exposures to other petroleum products, process
streams or solvents. The higher percentages of unidentified
components which are asscciated with reduced proportions of lower
carbon number non~aromatics in some job groups are probably related
to handling of other products such as kerosines and solvents during
the monitoring period.

LEVELS OF EXPOSURES

Data on levels of exposures (in mg/m®) are summarised by job groups
in the following tables:

Table 5 presents a summary of exposures to total hydrocarbons,
including statistical analyses;

Tables 6.1 to 6.6 show minimum, maximum and arithmetic mean
exposures to each of the 150 identified components and total
hydrocarbons;

Table 7 gives minimum, maximum and arithmetic mean exposures to the
main groups of components, tc imdividual compounds which have
independent toxic effects, and to tofal hydrocarbons.

Total hydrocarbon exposures

The summary in Table 5 includes data obtained from statistical
analyses made by computer using the techniques outlined in
Appendix 1. Parameters calculated were:

— arithmetic and geometric means;

- standard and geometric deviations;
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best fit lines and fit factors for normai and log-normal
distribution plots of exposure against cumulative frequency
of occurrence.

In most cases the typical better fit of exposurc data with &
lognormal distribution was found. These plots were used to
determine the exposure levels exceeded (or predicted to he
exceeded) in 10, 5 and 17 of cases and the percentage, or predicted
percentage, of exposures exceeding 100, 300, 500, 1000 and

3000 mg/m?.

There are several important points in relation to the data
presented in Table 5:

1
-

XS]

the Arithmetic Mesan is the average of the exposure
measurement's for the group and is usually considered (whe:e
the data cover a tull work shift) to ke an indicator of the
most likely average long-term exposure, i.e. over more than
one week, However, it should be noted that, particularly
where the number of samples iz small, the arithmetic mean
can be subject to appreciable distortion if unusually low or
high measurements happen to be included;

the Geometric Mean is the value above and below which 507 of
the data lie and is the most likely level of any single
exposure measurement. Tt is lower than the arithmetic mean
by an amount which reduces as the variability of the data

decreases;

the Geometric Standard Deviation (GSD) gives an indication
of the variabilily of the data, ranging from 1 (when all
data values are the same) upwards as variability increases.
For outdoor operations, in which many factors contribute to
variability of exposure data, (G5Ds of up to 5 are common,

For the long-term operation Job Groups Ne., 4 to No. 15, the data in
Table 5 show that:

the arithmetic mean exposures are well below the total
gasoline vapour 9-~hour TWA exposure iimit of 1700 mg/m®
calculated in Section 5 using the mean gasolire vapour
composition given in Section 4;

the highest arithmetic mean of 858 mg/m® is for drumming
(Job Group No. 13). However, these measurements are
considered not to be typical of properly equipped drum
filling plant because they were all obtained during
operations without proper vapour control systems. Limited
measurements, not yet included in the database, indicate
that exposures are much lower in properly equipped plant;
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The arithmetic exposure for Job Group No, 6 (road delivery)
is unexpectedly higher than for Job Groups 4 and 5 (road top
and bottom >1 hr) which cover tlie same operations but with
the additional pectential exposures during vehicle loading.
This anomaly appears to be largely due to one extremely high
road delivery exposure measurement of 3615 mg/m?. This is
the highest single exposure recorded in the complete survey
and suggests that an wnusual event, such as a spillage, may
have occurred;

the arithmetic mean exposures of Job Groups Nos. 8 (ships
closed) and 10 (barges closed) are unexpectedly higher than
that for Job Group Wo. 9 (ships open). However, the number
of measurements is small (9, 11 and 8 respectively) and the
anomaly may be due to some untypically high results for
closed loading and/or unusually low results for open

loading or continued use of manual ullaging even where
automatic gauging is installed, as discussed under Job Group
No. 8 in Section 2.2;

statistical analyses indicate that 95% of exposures (a
common professional industrial hygiene approach to assessing
compliance with an exposure limit, discussed in Appendix 1)
are well below the 1700 mg/m® limit except for drumming
{considered non-typical of properly equipped plant, as
discussed above) and for Job Group No. 10 (barges closed).
For the latter it is predicted that 5% of exposures could be
expected fo exceed 2100 mg/m”; however, this prediction is
based on extrapolation from only 11 measurements and its
reliability is therefore questionahle.

For the short-term operation Job Groups No. 1, 2 and 3, the data in
Table 5 show that:

6.2.2

o

the arithmetic mean exposures are well helow the total
gasoline vapour 8-hour TWA exposure limit of 1700 mg/m’
caiculated in Section 53

statistical analyses indicated that Y95% of exposures are
well below the B-hour TWA limit. For the highest exposure
group (Job Group No. !, road top <lhr) 957 of exposures were
belew 1100 mg/m®, It should be noted that for an 8-hour TWA
exposure limit of the order of 1700 mg/m” a short—term limit
would typically be set by ACGIH at a level of 25 to 50%
higher.

Lxposures to components with independent toxic effects

Gasoline vapour components which are considered to have independent
toxic effects are benzene and n~hexane. Summarised exposure data on
these components for each job group, included in Table 7, are
discussed helow, o
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6.2.2.1

6.2.2.2

6.2.3

Benzene

e St s e e oy

Benzene exposure data, including information obtained from
statistical analysis, are summarised in Table 8. These data have
previously been included in a comprehensive review by CONCAWE of
European oil industry benzene exposure data (3). The data in
Table 8 generally support the conclusions reached from the more
comprehensive review. These can be summarised briefly as:

0 8-hour TWA exposures should not normally exceed the
proposed EEC Directive "Limit Value" of 5 ppm (16 mg/m™)
although drum filling and marine loading may require further
attention;

0 B-hour TWA exposures of service station attendants are
clearly normally below the proposed EEC "Action Level’” of
1 ppm (3 mg/m®);

o road tanker drivers and refinery operators are unlikely to
exceed an 8-hour TWA exposure of 1 ppmj

o} under some conditions, an 8~hour TWA exposure of 1 ppm is
likely to be exceeded in marine and railcar loading, and in
drum filling without efficient local exhaust ventilation,

n-Hexane

8~hour TWA exposure limits for n-hexane (see Table 3) range from
176 to 360 mg/m™, Data in Table 7 indicate that, for long-term
operatians, the highest arithmetic mean exposure (apart from drum
filling) was 6.3 mg/m>® for Job Group No. 10 (barges clesed) and the
highest maximum exposure recorded was 154.3 mg/m® in Job Group 14
(production on-site). Therefore, im all normal operations,
exposures to n-hexane are well below established limits. In the
non~typical drum filling operations, the arithmetic mean exposure
was 51.8 mg/m? with a maximum measured of 297 mg/m®,

Exposures tgutoluene, xylenes aQ§ trimethylbenzenes

Although there is no evidence that toluene, xylenes and
trimethylbenzenes have independent toxic effects similar to
benzene, the fact that they are higher molecular weight homnlogues
containing, respectively, omne, two and three methyl groups, has
resulted in interest in exposure levels,.




CohCcawe

6.

6.

2.3.1

2.2.3

Table 3 shows that established 8~hour TWA exposure limits for
toluene range from 300 to 375 mg/m>®. The highest arithmetic mean
exposure shown in Table 7 of 4i.3 mg/m® and the highest maximum

exposure of 194.8 mg/m® (both for Job Group No. 13, drumming)
clearly show that exposures are well below these limits.

Xylenes

Established &~hour TWA exposure limits shown in Table 3 for xylenes
are from 350 to 440 mg/m®. The maximum exposure to xylenes shown in
Table 7, 17.6 mg/m® for Job Group No. 12 (railcar top), clearly
shows that exposures are well below these limits.

Trimethylbenzenes

Table 3 indicates established 8-hour TWA exposure limits for
trimethylbenzene as 120 or 125 mg/m®. From Table 7, the highest
arithmetic mean exposure for long-term operations (apart from drum
filling) was 7.8 mg/m® for Job Group No. & (road delivery) for
which the highest maximum exposure of 176.8 mg/m® was also
reccrded. In drum filling the arithmetic mean exposure was 24.25
mg/m”® and the maximum 131.7 mg/m®. These data show that exposures
to trimethylbenzenes are well below established exposure limits.
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Table 1 Exposure information in the computer database

Range of
No. of Mean Sampling Sampling
Exposure Duration Durations
JOB GROUP Measurements {Mins) {Mins)
A: Short Term Operations
1. Road Top <1 hr 142 24 6~ 60
2. Road Btm <! hr 59 27 8~ 60
3. Service S5tn. Self-fill 21 2 1- 8
B: Long Term Operations

4. Road Top >l hr 63 08 65-540
5. Road Btm >1 hr 34 416 75-678
6. Road Delivery 29 169 23-347
7. Service S5tn. Attendant 13 252 B4~492
8. Ships Closed 9 98 26-255
9. Ships Open 8 340 78-580
10. Barges Closed 11 262 22-440
11, Jettymen 21 155 19-475
12, Railcar Top 32 271 15-510
13. Drumming 9 85 34244
14, production -~ Onsite 62 377 51-~503
15, Producticn -~ Offsite 27 386 35-515
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Table ?

Summarised liquid and vapour compositions for European

gasolines

Component Liquid Gasoline Gasoline Yggour
Group wt 7 vol 7
Range Mean(a) Range Mean(a)
Non-aromatics
C.No 3 0 - 0.1 0.06 0 - 4.8 1.6
iso 4 0.1 - 2.9 1.6 1.8 -~ 23.5 15.5
4 0.9 - 8.1 5.4 15.2 ~ 44.5 34,9
iso 5 7.3 - 11,7 9.4 16.7 - 30.4 23.3
3 4.5 - 12.4 9.7 6.4 - 26.8 15.4
6 7.8 - 17.4 14.2 1.3 - 18.1 6.8
7 4.4 - 11.9 7.9 0.1 - 1.7 0.9
8 1.4 - 7.1 3.9 0 - 0.4 0.2
9 0.1 - 2.1 0.9
10 0 - 2.6 0.4
Aromatics
C.No 6 1.5 -« 6.5 4.0 0.1 - 2.3 0.7
7 8.3 - 16,8 12.2 0.1 - 2.2 0.8
8 10.3 - 20.8 14.6 0 - 0.4 0.3
9 4,6 - 15.4 9.2 0 - 0.1
10 0.6 - B.9 3.3
MTBE 0 - 5.8 5.4 0 - 5.8 5.4

Notes:

{(a) Mean for samples which contain the component.

(h) Tor six of the ten samples vapour compositions were measured.
For the other four samples they were predicted using Raoult's
Law for evaporation from a bulk liquid surface in a closed

system under equilibrium conditious.

18
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Table 3 National exposure limits for gasoline components

CONPONENY, GOMBONERT OR NATIONAL EXPOSURE LimrTs™®) (mp/m? B-HOUR (THA)
RUHBERS GROUP FEC T3 K o7 FR W i OR SHORT TERM
2. 3, b, 5, 6, 7. BUTANES . 1900 1430 | 2350 - - 1400 | TWA
- 1700 - - - . STEL
8, 9, 10, 11, 13, L PENTANES - 1600 1800 | 2350 - 1800 800 | TuA
15, 16, 18, 2250 2250 | - - 2000 | - STEE
17, 13, 20, 22, 23, HEXANES - 1800 - - - oo | - THA
24, 26-134, 36, 17, 1600 - - - 1300 - STEYL
19, 43
15, 3B, 41, 42, 44, HEPTANES 1600 1600 1600 | 2000 - 1200 1600 ™A
4643, 51-57, 59-62, 2000 | 2000 | 4000 - 1600 | - STEL
66
45, b4, 65, 67-80 OCTANES - 1450 1450 | 2350 - 1400 1so | TwA
{600 1800 | 4700 - g0 | - STEI
Bf, 83-88 NONANES . 1050 - - - 1100 1050 |Tva
1100 - - - e | - STEL
DECANES - - - “ - 500 - VA
AN AROVE . - - - - 825 - STEL
21 CYCLOFENTANE - 1720 - . - - 860 | Twa
2580 § - - - - - STEL
40 CYCLONEXANE 1050 1050 1050 1050 1050 1050 1050 | TwA
130D 1300 2100 £300 1300 - 5TEL
56 CYCLOHEXENE - 1015 1015 105 - - 1015 ™A
- - 2030 - - - STEL
25 n-HEXANE 260 180 360 180 176 180 80 | TwA
- 450 ]60{ - 250 n STEL
58 BENZENE - 30 32 16497 16 16 0 |
75 - - - a0 - STEL
a2 TOLUENE 375 375 375 375 375 00 375 | THA
90. 21, 93 XYLENES 435 435 435 440 435 150 130 | WA
650 630 BAQD 650 450 - STEL
a7 I1SOPROPY] RENZEKE - 245 245 - - 120 25 | THA
{CUMENE} 365 365 - - 170 - STEL
103, 107, 111 TRIMETHYL DENZENES 125 125 - - 120 - ™A
170 125 - - 1 - STEL
142 HAPHTHALENE 50 50 50 50 50 w 50 THA
75 75 100 z - - STE
ALL GASDLIRE 900 - - - 220 - TWA
1500 - - - 300 - STEL
Hotes:

(#) Compoment numbers refer to those used in Tables 6.} to 6.6 for 150 gasoline components.

(b} U5 = American Conference of Governmental lndustrial Hygienistg, Threshold Limit Values. 1985/86.
UK = inited Kingdom Henlth and Safety Executive Guidance. Guidance Note EH40 1985 Occupational Exposure Limits.
FR = France. 1985 Exposure Limits.
S¢ = Sueden. Arbetarskddsstyrelsens ordinance AFS 19B4/85.
KL = Netherlands labour Ingpectorate. 1985 HAC values.
EEC = Proposed Directive for harmonisation of exposure limits, Amendmenr to BO/}i07/EEC dated 30/5/86.
WG = W. Germany. (985 MAK values.

{c) W. Gecmany. 1985 TRK value.

Hote: This table is not intended ro Le comprehensive but enly a guide.
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Table 4 Mean vapour compositions of exposures in volume 7

(normalised to 100%) by Job Groups
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3
Table 5 Summary of total hydrocarbon exposure data {(mg/m>)
fio. of |Arithmetic | Standard | Geometrie | Geometric | Exposure levels {mg/m*) Percentages of cxposuren exceeding:
DPERATION Samples Hean DBeviation Mean 5D exceeded by: TRt
(me/n?) | (me/m®) | mgde®) 1 (rgim?) | o102 52 iz 100 1300|500 1000 | 3000 (mg/m?)
Short-temn
1. Rond top 142 451 I3E 204 i .6 BBD 1100 2200 a6 [ s7 | as # H
<l bir
2. Road bottom 50 76 65 51 15 175 215 we™ | 32 o] o o | o
<] b
3, Service Statdan 21 264 205 178 22 570 £70 m'e? 83 12 19 0 o
pelf-f4it
Long-tern
4. Road top 63 114 173 60 34 280 135 1250 kT e 2 2 0
>1 hr
5  Road bottem 34 66 138 18 5.3 160 345 1200'4% 18 6 3 0 0
1 hr
6. Rond delivery 29 219 670 49 4B A20 BoD ID(E} 22 Lo 10 3 1
7. Service Statden 13 ) 26 23 2.1 62 yoz () e sl ol o e | o
atcendant
8. Ships closed g 340 164 148 6.3 980 1p5¢M) e 75 a8 25 13 0
7. Ships open 8 118 101 70 a0 100 39p ) o | 5 0 a o
10. Barges closed 1 263 554 36 6.9 1100 2100 ) 3| ] s g o
11 fettymen 21 120 167 19 5.5 130 460 e k[:} 14 5 0 0
12. Railear top 32 85 126 12 ] 115 4bo g6atn? 22 13 3 o 0
13. Drumming 9 858 539 581 31 1600 1500%2? 1ot 78 78 18 13 0
14, Preduction ~ 62 53 237 8 39 58 135 noo 't 5 1 2 2 0
ongite
15. Production - 27 o6 176 22 33 150 260 0 3 4 4 0 n
effaite
Hotes:

(a) Extyapolated from data distribucion on probabilicy graph
(b} Equivalent values in ppm not calcuiated due to vartable mulecular weights
(e} ID - Insufficient data for extrapolatian

21
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Table 6, 1 - 6 Minimum, maximum and mean exposures of the 15 job

groups for the 150 identified components and total
hydrocarbons

All values in mg/m?




Concawe

Table 6 - 1

COMPOMERT i Brogp 1: ROAD YOP <i Hour { broup 2: ROAD BOTTOM {! Hower | Browp 3: §, STM. SELE-FILL !
GROUP I Hin Hax Hean I Hin Hax Hean i Kin Hax Kean H
i PROPAKE 0.000 104250 7.502 0000 9.500 0.514 0.000 42,380 8.226
7 150BUTANE 0.000 442,800 07,769 0.000 24700 3674 2,680 148,620 34,390
3 N BUTANE 0,000 ¥55.700 122,473 0.730 33,500 7.q80 2.180  296.220 74,048
4 BUTENE-) 0,000 302,240 13.367 0.000 2.500 0.034 0.000 0,000 0,000

0.000 0,000 0,000
0.000  20.010 2.821
0,000 14470 2817
0,000 3.330 0.408
.20 155970 42716
2,430 45,530 15,018
0,000 0.000 0.000
0.000 10,830 1,389
0.000 0.000 0,000
0.000 11840 1.928
0.000 5,490 0.Bt7
0,000 11,750 1.728
0,000  17.780 2,47
0.000 0.000 0,000
0,000

0.000 0.000 0.000
0,000 3,620 0.4b4
0.000 3,120 0,355
0,000 0.740 0.039
0,000  45.450 B.293
0.000  16.540 3,597
0.000 0.000 0. 000
0.000 2.580 0,181
0.000 1.400 0,024
.000 3.730 0,232
0.000 2,050 0.123
0.000 0,410 0,007
0.000 3.940 0,349
0.000 0.00D 0.000

0,000 0.000 0,000
0.000 142,240 7.583
0.000 54,250 4,427
0.000 2.760 0.193
0,050  418.300  B0.273
0.000  323.B00  43.989
0,000 2,080 0,013
0.000  32.320 1,419
0,000 4.B00 0,038
0,000 11.380 i.41h
0.006 4,480 0,691
0.000  19.370 2,649
0.006 15770 0.533
0000 £0.750 0,179
0,000  35.906 5.7%
0.000  78.200 F.342
0.000  £7.049 1.9%%
0,000 3,700 0096
4,000 8.200 0.283
0.000  78.400 8.143
0,000 47,400 8.293
0.000 15,810 0.112
0.000 4.400 0.129
0,000 0,130 0,001
0.000  10.300 0.199
.000 2.000 0,039
0,000 2,400 0.108
0.000 0.440 0.048
0.000 5.200 0.200
0.000 0000 0.000
0,000 18.500 0.498
0.000 26,800 4158
0.000 1,310 0.012
0.000 15,709 1228
4.000 0,143 004
0.000 24,800 1.941
0.000 25,400 1.483
0.000 1,490 0.08°?
0.000 1,006 0,087

3 1SOBUTERE

& TRANG BUIERE-2

7 LIS BUTERE-2

4 3 HETHYL BUTENE |

9 i50PEHTRAKE

10 N PENTRHE

11 PENTEKE-]

12 1 3 BUTADIENE

13 2 HETHYL BUTENE-

14 TRANG PRHTENE-2

13 LI5 PEHTENE-2

16 2 HETHYL BUTENE-2

17 2 2 DINETHYL BUTAKE

18 CYCLOPERTENE

19 2 3 DIHETHYL BUTANE
20 2 HEYHYL PENTAKE
2} CYCLOPERTANE

22 2 3 DIMETHYL PUTEME-1
23 & HETHYL PENTERE-2

24 3 HETHYL PENTANE

75 N HEXAKE
zb 2 BEINYL PENTEME-!
37 THANS HEXERE-3

28 C15 HEXENE-3

29 TRAHS HEXEME-Z

30 2 METHYL PEKTENE-2

31 CIS 3 HETHYL PENTERE-Z
32 TRANS 4 HETHYL CYCLOPENPERE
33 TRANS 3 KETHYL PENTENE-2
34 Ci5 HEXENE-2
33 2 4 DIMETHYLPENTANE
36 HETHYL CYCLOPERTRNE
37 2 3 DIHETHYL BUTENE-2
38 2 NETHYL HEYANE
39 TIS 4 KETRYL CYCLOPENTENE
40 EYCLOHEYANE

4% 2 3 DIKETHYL PENTANE
gg 4 HETHYL HEXENE-2

3
44 3 KETHYL HEXAHE

45 2 7 4 TRIKETHYL PENTRNE

46 4 KETHYL BEXERE-]

47 TRANS 1 3 DIMETHYL LYLLOPENTARE
48 CIS | 3 DIMETHYL CYCLOPENTANE
49 TRANS | 2 DINEIHYL CYCLOPENTARE
50 CYCLOREXENE

3t 2 HETHYL HEXEME-]

52 2 3 DIMETHYL PENTENE-2

33 N HEPTANE

4 3 HETHYL HEXRNE-1

33 3 HETWYL HEXEWE-3

5h CIS | 7 DIRETHYL CYCLDFEWTANE
57 HEFTENE-3

o8 BENIENE

§9 7 KETHYL HEXERE-2

b0 HEPTENE-2

bl § HETHYL HEXENE 2

63 7 OLEFIHE

b3 HETHYL CYCLOHEXAKE

64 3 5 DINETHYL HEXANE

65 2 4 DINETHYL HEXANE

bb ETHYL CYCLDPENTRHE

67 1 2 4 TRERETHYL CYCLOPERTANE
58 2 3 4 FRIMETHYL PENTAHE

89 2 3 3 FRIHETHYL PENTAME

70 2 3 DIHETHYL HEXAKE

71 2 HETHYL HEPTAME

72 4 HETHYL HEPTANE

73 3 4 DIHETHYL HEXANE

74 3 HETHYL HEPTANE

75 TRANS | 3 DIMEIHYL CYCLOHEXRHE

o
o~
o
=
~r
=
=3

0,00 0.320 0.022
0.000 0.420 0.017
0.000 0.210 0.004
0. 000 3.300 0.044
0.400 1,400 0.018
0,900 0.550 0.012
4.000 4,000 0121
0.000 0.930 0.03
0,000 0,890 0,016
0.000 0.b4b 0.033
000 1,430 0.028

<
<
<
<
<
=
=)
=]
L=
b=
P=3
t=1

<
<
=
=
=
=
<
<
=
3 =
=
=

0.000 046G 0.011 000 00E0 0007
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Table 6 - 1 cont'd

CAONPONENT i Group 1: ROAD TBP {1 Hour ! Groug 2: AGAD BOTEOM {§ Hour } Group 31§, §TH. SELF-FILL
BROUP i Hin Hax Hean i Hin Hax Hean i Hin Hax Hean

76 L1561 ETHYL J HETHVL CYCLOPENTANE
77 TRANS § ETHYL 3 HETHYL CYCLOPERTANE
78 H OCTANE

79 CB DLEFINE

B0 TRANS 1 2 DINETHYL CYCLOHEXANE
84 1 4 DIMETHYL HEPTAHE

67 TOLUEKE

83 2 & DINETHYL HEPTARE

84 3 5 DIMETHYL HEPTAHE

85 2 KEINYL OCTANE

B4 4 METHYL CCTANE

87 3 HETRYL OCTANE

88 H HONAKE

BF ETHYL BENIENE

90 LYLEKE

91 P XYLENE

92 DIMETHYL OETANE

93 0 AYLENE

94 4 HETHYL NONRNE

95 2 MEFHYL KONRNE

Fh TRIHETHYL HEPTAKE

97 ISOPROPYL BENIEKE

94 3 HETHYL HOHAKE

99 N-DECAMIE

£60 N PROPYL EENIENE

101 1 HETHYL 3 ETHYL DEMIENE
142 | HETHYL 4 ETHYL BEWIENE
103 | 3 3 TRIMETHYL BENIENE
164 Ll PARAFFLI

103 C14 PARAFFIN
106 1 HETHYL 2 EIHVL BENIENE
107 1 2 4 TRINETHYL BENIENE
198 SEC BUTYL BENIEWE
109 £11 PARAFFIN
110 AROKATIC

1§41 2 3 TRIMETHYL BENIENE
152 § HKDECAUE

h i
| i
! !
! !
: ;
! H
] ]
] 1
[} 1
1 !
i {
H 1
H |
; i
H H
H |
i |
| H
| )
| !
i ]
i i
! '
H 1
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Li3 CIt PARAFFIN i O.f_JGU 0,600 o 1 9.000 0.000 9,000
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! !
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| H
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H H
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£16 [ KETHYL 3 PROPYL EENIENE :

.00 0000 000 | 0000 0510 0413
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i
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1
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:
:
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:
:
|
:
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H
¥
i
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;
:
:
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0. 000 ¢.920 0.004
0,000 3.790 0.129
4600 9,180 0,902
6,000 9.108 {.002

0. 008 0329 ¢.010
0. 000 0. 140 0.908
0.060 1.92¢ 0,843
§.000 0. 050 0,002
9.000 4,280 £.009
0.000 0.000 9.000
¢.005 43700 6.472
0.000 0.470 6.041

0,000 J.4630 6.222
0,000 0.00¢ 0.008
0.000 0.604 0.000
4.000 0.000 6.000
0. 600 0.008 0,600
0.000 6.000 4.000
0,036 17,840 3.991
0.000 1,270 . 346
0.00¢ 4.900 4,400
0,000 0,600 0.009
4,000 0,000 0.006
4.000 .00 0.960
0,000 0,060 ¢.000
0.000 .25 0,022
9.080 3,230 0.924
0.000 0,450 031
.000 1.386 ¢.065
§.000 1290 0,215
0.004 0,006 0.000
0.068 .000 0,006
0.600 11,000 0,600
0.000 0,230 ¢.012
0.000 ¢.000 4,606
¢.006 0.1%0 0.611
6.006 0.340 G018
0000 0.000 0.00¢
0,000 0,006 0.400
0.000 1.920 G.145
0.000 §.320 0,063
0,000 4,770 4.076
0.000 6,000 4,000
4.000 2,740 0.221
4.000 0.400 ¢.000
6.090 0.518 0,026
4.969 0.00¢ G, 904
9.000 ¢.000 0.000

145 N BUTYL BEMIENE

116+ 3 DINETHYL 5 ETHYL BENIEKE
{17 | HETHYL 2 FADRYL BENZENE
I8 § 4 DIMETHYL 2 ETHYL BERIEWE
£19 § 3 DIMETHYL 4 ETHYL BENIENE
£30 § 2 DIMETHYL 4 ETHYL BEWIENE
121 Ci0 AROBATIC

122 L2 PARAFFIN

123 [HOENE

124 C12 PARBFFEN

125 1 3 DHEETRYL 2 ETHYL BENZEKE
126 12 4 5 TEIRAHETHYL BEMIENE
127 1 2 3 5 TETRAHETHYL BENZERE
128 % DODECAKE

129 C1l PARREFIH

130 £10 ARDKATIC

131 L11 BROKATIC

132 IHEERE

£33 C1F ARORATIC

§34 2 3 DLHYDRD 4 KETHYL INDEME
{35 DIMETHYL PROPYL BEMIEHE

136 Cil AROMATIC

137 2 3 DINVORD 1 3 DIMETHYL INDENE
£38 L1t AROMATIC

£39 Cif AROHATIC

140 N TR{DECANE

141 2 3 DIHYRRO | & DIKETHYL INDENE
142 NAPHTHALENE

143 7 3 DIHYORG 4 7 DINETHYL THDEHE
144 DIHYDRD DIHETHYL INDENE

145 1 HETHYL RAPHTHALENE

144 2 HETHYL WAPHTHALEHE

147 HETHANDL

148 ETHANOL

0.000 0.000 0,000
0,000 0,449 .40
¢,040 4,000 G.000
4.800 12,310 1,573
4.900 0,600 0,960
0,000 1.519 §.133
0,000 0.000 9,000
52,300 728,520 244,11

$.000 0,000 0,050
0.000 0.000 0,000
0.008 0.000 0,000
0.000 0.000 §.000
0.000 0.000 49000

0,000 86,210 1.933
0.006 6.G00 0,090
149 TERTIARY BUTYL ALCHOWOL 0. 000 1,169 §.140 ¢ 000 0,009 0. 008
150 HETHYL TERTIARY BUTYL EVHER 0,000 28,400 .93 ¢.000 0. 208 0.013
151 TQTAL HYDROCARBONS 6,400 3029.800 430,794 B.200 235,520 761

24




CoOnNcCawe

Table 6 ~ 2

COMPDRENT ¢ Group 4: ROAD TOP >t Bour  § Group G: ROAD BOTYFOK 1 Howr § Group A: ROAD DELIVERY i

GROUP T Hie Hix Hean t Hin Hax Hean i Hin Hax Hear H
{ PROPANE {0,000 15.800 1.592 1 0,000 11,540 0.422 1 0000 50,200 2,263 i
7 1S0BUIANE Poo0.000 65,900 13,084 1 0.000 12,600 7.5(3 1 0.000 223.500  1B.552 !
3 1 BUTANE t0.600 221,500 28237 4 0,000 201.020  18.B44 1 0.100  A93.BOO  ALL3ZS !
4 BUTENE-} 0,000 148,400 4.82% 1 0.000 0.000 0.000 1 0.000 3290 G182 )
5 ISOBUTENE Lo0.000 0.000 0,000 1 0.000 0,000 0.000 £ 0,000 0.000 0.000 !
& YRANS BUTERE-2 10,000 10.480 1,004 | 0,000 13.240 E005 P 0,000 7.900 1.052
7 C15 BUTENE-2 Y6600 7.300 £.022 1 0,000 1D.300 0.808 1 0.000 7,400 0.840 !
B 3 KETHYL BUTERE § i 0.000 3,400 0.150 1 0.000 4,890 0.447 ¢ 0.000 0,000 0.000 3
7 [SOPENTANE Yoo0.000  237.100 18.882 % 0.800 17270 g.462 L 0,300 54,700 24,701 |
10 H PENTAKE 7o 0.000 284,300 11,99 1 0.000 79.950 4,658 t 0.000 142,000 12.490 |
11 PERTENE-] {0,400 1,000 0.016 | 0.000 0.000 0.000 1 0.000 0. 140 0.005 1|
12 1 7 BUTADIERE 10,000 4.630 0.402z | 0.000 14.070 0.425 ¢ 0.000 0.000 0.000 1
13 2 METHYL BUTENE-§ 10,000 0.000 0.000 | 0.000 0.000 0.000 1 0.000 0.000 0,000 3
14 TRANS PENTENE-Z 1 0,000 b, 160 0.391 1 0.000 15,470 0.46% ¢ 0.000 0,320 0.011 7
15 C15 PENTENE-2 i 0.600 3940 0.1 1 0.000 g.000 0,260 1 0.000 0.180 0.005
16 2 HETHYL BUTENE-2 i 0.000 0,360 0,937 1 0,000 22,540 0.665 1 0.000 0.320 0.150 |
17 2 2 DIHETHYL DUTRHE o 0.400 5.130 0.245 1 0.000 b. 330 .21 1 0,000 0000 0.000 |
10 CYCLOPERTENE {0,600 2.070 0,046 1 0.000 0.000 0.000 § 0,000 0.330 0.048 |
19 2 3 DINETHYL BUTANE V0,000 9. 609 1,207 1 0.000 1. 400 0,769 1 0.000 19,300 f.A74
20 2 HETHYL PENTAME 1 0.000 53,700 1070 & 0.000 Lh. 500 0.BB0 1 0.000 215.000 10,335 !
21 CYCLOPERTANE T 0.000 8.700 0.608 § ©.00O 5.920 0.3i4 1 0.000 20.700 [ 15110
22 2 3 DIMETHYL BUTEHE-{ oo0.000 AR 0.025 i 0.000 0.930 0.028 1 0.000 0.000 0.000
23 4 HETHYL FENIENE-2 P 0.000 1.030 0143 ¢ 0,000 1.100 0.067 {0,000 4.300 0.§72 4
24 3 HETRYL PENTANE 0,000 41,300 2.3%0 ¢ 0000 12,830 1,289 1 0.000 124,900 b 81% |
25 N HE{ANE Poo0.000 58,600 2.934 §  0.000  19.790 1206 § 0.000  37.700 MY
26 2 HETHYI, PENTEHE-1 Poo0.000 7,540 0,132t 0.000 0.000 0.000 § 0.000 0,000 0.000 !
27 TRANS HEXENE-3 0,000 8.420 0.238 1 0.000 1.620 0.073 | 0.000 1.300 0.045
I8 CIS HEXENE-3 {0,000 0.240 0.009 + 0.000 0.000 0.000 § 0.000 0.000 0.000 |
29 TRANS HEXENE-2 P 0,000 £.300 0,130 0,000 2.670 0,126 1 0.000 4,600 0.179 |
10 2 HETHYL PENTEMNE-2 10,000 0.740 0.05% | 0.000 2-430 0.073 + 0.000 0.000 0.000 |
3t €15 3 HETHYL PENTENE-2 i 0.000 2.000 0.07¢ 1 0.000 1. 700 0.030 | 0.000 0.000 0.000
32 IRANS 4 METHYL CYCLBPEMTENE 0009 0.400 0.0t 1 0.000 0.690 0,024+ 0.000 0.000 0.000 |}
33 THANS 3 HETHYL PENTEME-2 i 0.000 3.020 0,193 1 D.00D 140 0.034 | 0.000 0.000 0.000 1
34 CI5 HEXENE-2 i 0.000 0.600 0.010 {1 0,000 0,000 0,000 | 0,000 0.000 0,000 |
35 2 4 TINETHYLPENTANE 10,000 2.000 0.207 1 0.900  {0.&00 0484 | 0,000 9.300 0.376 1
36 METHYL CYCLOPENTAKE 10,000 5.200 0.942 | D.00D 9.330 0.520 1 0,000  27.A00 LT
37 2 3 DIHETHYI. BUTEWE-2 1 0.000 0.510 0.014 1 0,000 0. 450 0.0i4 1 0.000 0. 000 0.000 1
38 2 KETHYL HEXAHE PooE000 3.850 0,291 ¢+ D.00D 4.200 0.216 1 0.000 0.520 0.014 1§
39 CI5 4 NETHYL CYCLOPEWTENE i 0,000 0.700 0.025 1 D.00D 0.000 0.000 3 0.000 0. 000 0.000 1}
40 CYCLOHEXANE i 0,000 10.500 0562 1 0.000 L. 600 0.16%9 1 0,004 43.200 2.268
41 2 3 DEIHETHYL, FENTAKE 0000 5,600 0.529 © 0.000 3,300 0.183 1 0.000 £4. 000 0.721 3
47 4 HETHYL HEXENE-2 {0,000 0.230 0.08F 1 0.000 0.500 0.016 1 0.000 0. 000 0.000 1}
43 0,000 1100 0087 V0,000 0. 150 0.004 { 0.000 9.000 0,000 ¢
44 3 HETHYL HEXANE V0000 11.700 0.632 1 0.000 4.830 0.403 & 0.000 42.900 2.249
49 2 2 4 TREMCTHYL PENTANE V0.0 10,830 0.367 1 0.000 18.410 0.697 1 0,000 3. 300 0.138 ¢
46 § METHYL HEXENE-1 i 0,000 0.000 0.006 1 0.000 0.000 0.000 ¢ 0.000 000 0,000 |
47 TRAKS § 3 DIMETHYL CYCLOPERTANE V0,000 2,400 0.106 1 0,000 0.260 0.006 1 0.000 0.000 4.000 !
48 £15 § 3 DIBETHYL CYCLOPENTANE 0,000 3.370 0.08% 1 0,000 1. 180 0,036 1 0.000 0.000 0000 !
49 TRARS | 2 DIKETHYL CYCLOPENTANE T 0.000 0. 250 0018 1 0,000 0, BE0 0.026 1 0,000 0.000 0.000 ¢
50 LYCLONEXENE V0,000 0170 0,006 1 0,000 0,000 0,000 | 0,000 0.000 0.000 |
51 2 METHYL HEYEME- t0.000 0.050 0000 3 0,000 0.000 0.000 1 0.000 0.000 0.000 |
52 2 3 DIRETHYL PENTENE-2 b0.000 1.500 0,044 3 0000 0. 000 0000 1 0.000 0.000 0,000
53 H HEPTAHE V0,000 g.200 0.397 1 0.000 3.370 G.2i2 1 0.000 30,100 1597
54 3 HETHYL MEXENE-) Poo0.000 1270 0,032 +  ©.000 0.000 0.000 § D0.000 0.280 0.010 1
35 3 KETHYL HEVEME-3 b 0.000 0.050 6,002+ 0.000 0.190 0.006 1 0.000 0.000 0.000 1
34 CI5 1 2 DIMETHYL CYCLOPENTAME 0,000 0.200 0.056 1 0.000 0.490 0.086 & 0.000 0.000 0.000
57 HEPTENE-3 [l 0.100 0.002 1 0.000 0000 0.000 ¢ 0.900 0,600 0.000 |
56 BENIEHE Yo0.000 30700 £236 1 0,000 12,000 1282 v 0,000 :0L.500 5.086
5% 2 METHYL HEXERE-2 V0,000 2,480 0.060 1 0.000 0.000 0.000 +  0.000 0.000 0.000 !
b0 HEFTENE-2 [ A 0.180 0.008 3 0,000 0,730 0.022 ¢ 0,000 0.000 0,000
Bl 3 HETHYL HEXERE 2 1 0.000 0,390 0.9l& +  0.000 0.390 0,011 1 0.000 0.000 0.000
&2 LT BLEFINE 0000 0,340 0.017 {0000 0,600 0.018 1§ 0.000 0.000 0,000 !
63 HETHYL CYCLBHEXANE boob.000 1.200 0.472 + 0,000 2,290 0.143 1 0.000 4,100 0.214 1
b4 2 5 DINETHYL HEXANE 0,000 0.270 801 1 0,000 0,350 0.010 1+ 0.000 0.000 0.000 |
63 2 4 DIHETHYL HEXAKE 10,000 0.530 0.027 1 0.000 0.500 0.015 1 0.000 0.000 0,000 1
66 ETHYL LYCLOPENTANE o 0.000 0,390 0,020 1 0,000 0.470 0.004 1 0.000 0.000 0,009 !
b7 124 TR]!!ETH}’L CYCLEPENTANE 0,000 Owlﬁl) 0.007 1 0.000 0.280 0.008 3 0.00¢ 0.000 0.000 |
58 2 3 4 TRIRETHYL PEHTANE i 0.000 1160 0.059 1§ 0.000 0.600 0.018 1 0,000 2.600 0,103 ]
b9 2 3 3 TRIMETHYL PERTANE i 0,000 0.650 0.023 1 0.000 0.300 0.009 0,000 6,000 0,207 |
1023 Dl!‘iETIIYL HEXRNE 10,000 [ RH] 0,018 1 0.000 0.3580 0.007 ¢ 0.000 0.000 0.000 1}
71 2 HETHYL HEPTRHE V0,400 1. 200 0.081 1 0.000 1,010 0.067 1 0.000 1.300 0114 )
12 § HEZHYL HEPTRHE 0,000 0. 750 0.038 4 0.000 0.950 0.028 1 0.000 0,000 0.000
73 34 DIKETHYL HEXANE 10,009 {yiﬁﬂ 0.007 4 0.000 0.400 0.012 1 0.000 0,000 0,000 ¢
78 3 HETHYL HEPTAHE boob000 0,330 0.022 ¢ 0.000 0.1 0.005 1 0.000 0.000 0.000 |
73 TRANS 1 3 DIMETHYL CYCLOHEXAHE HE NG ] 0. 450 0.018 ! 0.000 0. 360 0.010 1 0.000 0.000 ¢.000
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Concaws

Table 6 — 2

[OHPGHENT
SROUP

cont'd

Sroup 4: ROAD TP )1 Rour

#in

Group 5: ROAD BOTTEA >t Howr
Hean

Hin

Hax

Group &: ROAD DELIVERY
# H

7o Ti§ 1 ETHYL 3 METHYL CYCLOPEATANE

17 TRANS | ETHYL 3 HETHYL CYCLOPENTANE

78 H GCTRAE
19 €8 OLEFINE
86 TRANS L 2 DINETHYL CYCLOREXANE
81 7 4 DIHETHYL HEPTAHE
87 TOLUEHE
83 7 & BIHETHYL HEPTANE
84 3 § DDIETHYL HEPTANR
83 2 BETHYL OLTakE
84 4 BETHYL DCTAHE
87 3 HETHYL OCTAME
88 4 MOHANE
89 ETMYE BENZENE
90 N KYLENE
93 P XYLEKE
52 DIMETHYL DCTANE
73 0 XYLENE
¥4 4 HETHYL HOKAKE
95 2 HETHYL HOkAKE
& TRINETHYL HEPTANE
37 I1SOPRGPYL. BEMIENE
§8 3 METHYL HOMKE
99 H-BECANE
{00 4 PROPYL BENIERE
104 1 HETHYL 3 ETHYL BENIENE
102 1 HETHYL & ETHYL BENZENE
103 1 3 5 FRINETHYL BENTENE
(04 C11 PARKFFIN
105 C11 PARAFF L
t06 | METHYL 2 ETHYL DENIEHE
107 1 2 & TRIMETHYL RENIEKE
108 SEC BUTYL BENIENE
109 C11 PARRFFIN
{10 AROMATIC
[ 1 7 3 TRIBETHYL BENIENE
142 N UNDECANE
113 Ll PARAFERY
114 | HETHYL 3 FROPYL BEMZEME
13 ¥ BUTYL BENIENE
thh | 3 DIKETHYL & ETHYL BEMIENHE
147 1 METHYL 2 PROPYL BEMIERE
LB 1 4 DIMETHYL 2 ETHYL BENZENE
159 | 3 DIMETHYL & ETHYL BEMIENE
120 1 2 DIMETHYL 4 ETHYL BEMIEME
121 CI0 ARGRATIE
122 12 PARAFFIE
123 INDENE
124 £33 PARAFFIN
125 1 3 DIMETHYL 2 ETHYL BENIENE
126 + 2 4 5 TETRAHETHYE BEMIENE
127 § 2 3 5 TETRAHETHYL BENIENE
14 ¥ RODECANE
129 €11 PARAFFIN
139 €10 AROBATIL
31 C1i ARDHATIC
137 IHBENE
133 011 GROMATIC
134 2 7 BIHYDRE 4 HETHYL IRDENE
133 DIMETHYL PROPYL BEMIEME
135 CL1 ARDKATIL
{177 3 DIHYBRO 1 3 DINETHYL IHDENE
138 £11 AROHATIC
119 £11 ARDHATIC
149 8 TRIDECANE
t41 2 3 BINYDRG 1 4 OIHETHYL IHEENE
£4Z HAPHTHALENE
§43 2 3 DINYDREG 4 7 DINETHYL [MBEME
144 DIHYDRD UTAETHYL INDENE
{45 1 NETHYL HAPHTHALENE
146 2 HETHYL WAPHTHALEME
{47 HETHRHOL
AR ETHAKDL
149 TERTIARY BUTYL ALCHAHOL
150 HETHYL TERTIARY DUTYL ETHER
151 TATAL HYDROCARBONS

26

£.000
0.09¢
6.999

§.060
3,000
0,060
0.060
0600
0.400
0,006
0,000
0.000
¢.000
.090
4.0060
2,000
4,000
000
4,060
0.060
0.060
0600
G000
0600
0.960
0,408
0.904
0. 006
.60
0,000
4.000
440

Hax NHean
2,300 0.048
[ 0.008
1.9%0 0,133
&.210 ¢. 008
.210 4,007
1. 440 9,040

B4, 300 3.85
0,220 4,020
0.180 0.614
0.290 0.037
0,190 0,064
0.319 0.024
0,968 6.699
[N: 0.347

18,204 1.108
0,000 0.009
9,440 0,008
4,000 G.410
G400 4,000
1120 0,083
4.700 0,04t
4,500 0241
.37 G, 013
1,236 0.131
4,100 0,701
0.984 0.084
0.33% 0.603
0,330 0,017
0,056 0.001
9,000 0. 000
9,390 0.021
0.950 4. 074
0.150 {0,006
4.000 4,000
¢.180 6.604
{.4%G 0,977
. 600 0,000
5.000 0.000
0,068 ¢, 000
0,620 0.014
0,004 0,000
0,000 0,000
0. 154 0,004
0.100 ¢.002
0. 010 4,003
0.000 4,000
0.000 4,000
1,000 2,060
4,000 [
.000 0,460
.00 0,004
0.270 0.607
o149 9,036
0.009 0.000
0.480 9.015
9.000 0.000
0.810 0.019
4,000 4,000
0.200 (. a04
0.200 0,908
0.200 6.005
8,214 0. 003
¢.130 0,902
¢.270 0,007
G110 0.0902
0,364 0.043
0,539 0. 008
4,270 0.008
G176 0,004
0.41¢ 0,051
0. 556 0,314

20,140 §.453
0.000 4,004
0,180 1.027

17.500 0. 404

1229400 157 560

0000
0.000
0,960
(. 000
0.000
{.000
9.000
4,000

0.270
9,260
8. 700
0,360
0,246
0.006
13,600
0.230

0700
728 300

4.008
0,608
0,049
0.1l
0,008
0.000
1,507
0.041
9,009
0. 044
4.000
PRH
0,289
0,323
0,687
0,000
9,004
9,515
0,042
0.000
6134
0. 460
0.060
0.07%
9,159
4. 036
§.000
G, 020
6,008
4,001
0. 000
0. 447
0,000
090
0,006
4,860
0.000
0,000
4,000
. 000

in ax Hean
i 6,000 0.00¢ 0.4000
0068 0.008 9,000
V0,000 4.700 0,194
t0.000 0.0606 4.9000
0000 0,000 0,009
b 0,000 2.000 6,000
P0.500  189.200  10.253
bo0.000 0,000 ¢.000
30000 4.006 4,008
{0.000 £.200 0.641
b0.000 0.000 ¢.000
0000 0.0060 0. o4
i 0.000 0,330 0.434
T 4000 33,900 1.577
Uoo0.000 103,900 E N1
3 G000 2,000 0. 008
HE N ) 0.00¢ 0.960
Yoo0.0e0 37000 1.597
bo0.060 4.000 0,600
t 0,008 0,600 4,000
b 0,008 0.300 0.01¢
0000 1.400 0.672
Poa.00 9,408 4000
G000 9,200 0,812
6,500 33,200 1.294
too0.080 0,350 0.012
V0000 ¢, 140 0,000
[ 0. 14¢ 2,003
b 0006 9,000 0.4869
t0.006 0,400 0,000
i 0,006 0210 {1,007
to0.000 0. 000 0,900
R L)) 0,606 4,006
TooG,000 £.000 0, 069
{6000 9.0600 06.000
HE A 0.580 Q.01%
R e 4.000 0,960
10,008 0.960 ¢.000
10,004 £.000 0,000
0000 0,800 4,000
V0,000 0.000 0,000
V0,000 9,006 0.000
i 0,000 0.008 $.000
0,900 6.000 0,400
L 4,600 0.000 .600
6000 4.900 0.000
N 4,000 0.9000
P 0000 0.969 0.000
{0,008 0.000 0.000
T 0006 0.008 G000
10,000 0,060 0,000
too0.0mm 0.000 0. 404
t 0.000 0,000 0.900
0000 0.900 0.000
HE TR €.000 0.000
10000 0.000 ¢.000
I0.000 4.000 0.400
N 1)) 0. 606 4,000
V0,006 0000 0,004
10,000 ¢.000 0,000
Vo000 0,600 £, 000
F 1) 5,000 0,500
t9.900 . 000 £,000
0,000 0,000 0.00¢
o 8.000 $.000 0,480
R R ] 0,960 ¢.000
HE 0,060 0.000
10,000 0.000 9.000
V0008 . 600 9,006
b 0.000 9.000 0,809
Vo 0.000 0. 006 4.000
V8000 4,000 0,000
I L1 0,000 0,000
to0,008 7,600 a4
{0000 169.400 7.33¢
o300 I414.900 218,454




ConcCawe

Table 6 - 3

CONPOMENT ! Group Tt 5. §TH. ATIENDANT ! Group 8: SHIPS CLOSED ! Broup 9: SHIPS OPEN !
RROUP ! Hin Has Hean ! Hin Hax Hean i HKin Hax Mezn !
| PROPARE CO0006 LI0D 0.M5 L 0,000 H0.780 293 ¢ 0.000 2250 0.A7% |
7 [SOBUTANE P00 b0 L3 L 0,380 156070 3564 § 0.000  [5.750 4795 !
3 N BUTANE POLSSE 79.450 7022 | 0,000 350.830  95.6B6 | 0,480 75410 19.108
§ e Do Dob 0000 0000 | o0b b om i 000 om0 eo
Lo X w00 o, . T : 000
b TRANS IUTEAE-2 Dooup 2000 05% 1 0000 BSR4 P o0 2E0 09
- ) . : . . B0 52 901
S Em DB SR ORMR R
3 1SOPENTANE P00 L6520 6.B0R ! G680 150920 ADLIES | 0.0B0  EL060 20370 !
10 N PENTAKE Po0.400 4930 L7sh | 0810 56,520 (7.061 | 0,080  SL.0%  13.283
11 PENTEHE-1 P00 0.000 0.000 §  0.000 0.000 0.000 1 0,000 0.000 0,000 ¢}
15 2 ReTWiL BlTERE-1 L0000 0000 b § 0000 baod  oobo | o000 e b i
i Er}zgng&mgugz gfgog 13%20 0,288 ¢ 0.000 23.3%0  6.6%7 ! 0,000 5.0  1.199 |
- 000 100 D079 © 0.000 i3.140  3.6bb I 0,000  L7A0  0.6%8 !
th 2 NETHYL BUTENE-2 D000 f.90 0.6 0.000 30.480  6.B20 ! 0,000  3.280  0.518 1
17 2 2 DINETHYL BUTANE SO0N0 070 0,03 b 0000 9780 2297 1 0.000  B.0%0 1,839 |
18 [YCLOPENTENE ©0000  0.000  0.000 | 0.000  0.000 0,000 § 0.000 0,000 0,000 !
19 2 3 QIMETHYL BUTANE © 0000 0580 0.09 | 0.000  S.680  1.B46 § 0.000  3.760  1.087 !
20 2 NETHYL. PENTANE {000 2090 0.9 1 0.400  19.070  bA%T ! 0000 19170 5.2 |
21 CYCLOPENTANE £ 0.000  0.570  0.066 [ 0.000 4,070  LOL I 0.000  3.960  I.fa) |
2273 DIKETHYL BUTENE-S 0000 D.000 0,000 | 0.000 5170 0430 1 0,000 0.330  0.075 !
73 4 HETHYL PENTENE-2 £ 0000 G.d0 0,000 | 0.000 L8O 0.399 1 0,000 0.3 0.079 !
Hod RN EE NN

4 N N . H . N . +0 2bb .
% 2 KETHYL FENTENE-1 {0,000  0.000  0.600 ! 0000 0,000  0.000 : 0,000 0,000  0.000 !
27 TRANS HEXENE-3 £ 0.006 0,000 0.000 ! 0.000  L.950 0,522 ' 0.000 1,750 0.379 |
%8 C15 HEIEIE-3 {0000 0,000  0.000 ! 0000  0.000  0.000 : 0,000  0.000  0.000 i
29 TRANS HEXENE-2 {0000 0,150 0,012 ! 0.000  3.500  0.%42 } 0,000  0.980  0.260
30 7 HETHYL PERTENE-2 Po0.000  0.250 0019 ! 0,000  S.A70  1.083 ! 0.000 0,720 0475 !
30 CIS 3 METHYL PENTENE-2 E0.000 0,000 0.000 | G.000  1.630 0371 ! 0.000  0.450  0.142
12 TRANG & HETHYL CYCLOPENTENS £0.G00 0470 0,011 ! 0.000  0.85  0.289 { 0.000 0110  0.0% !
33 TRANS 3 NETHYL PENTENE-2 D000 0,180 0.014 | 0.000 2080 0.630 1 0.000  0.490  0.483
34 15 HEXENE-2 {0.000 0,000  0.000 ! ©G.000  0.000  0.000 ! 0.000  0.000  0.000 !
35 7 & DINETHYLPENTANE PO0000 0,000 0,000 | 0.000 0760 0183 1 0.000 0,000  0.000 |
3 METHYL CYCLOPERTANE Eo0.000 0,490 0.09 | 0.000  7.800 2734 1 0.000 2,950  L.o34 |
17 73 DIAETHYL BUTENE-2 {oo.obb  0.050  0.004 ¢ 0.000 0,000 0.0 ! 0.000  0.080 0038 |
I8 2 HETWYL REXNE 10000 0330 0,035 ¢ .00 S0 147 1 0000 2,390 0.470 ¢
30 CI5 4 NN cicLopentere O T A L A -
C oo : 000 f 0. 020 0413 ¢ 0.00 000 0,000 i
4173 DIMETHYL PENTANE D000 2.B30 0,29 0.000 4320 0707 } 0.000 L2730 0,259 }
42 % HETHYL HESENE-2 Poo.000 0000 0.000 ¢ 0.000 20780 2500 {0000 i3 0.031
[ 4 13
1 3 PETHL REE O A R4 (A o+ S TR O
552 2 4 TRINETHYL PENTANE DG.000  L.0k0 0169 ! 0.000  3.50 1020 ¢ 0.000  3.090  0.978 |
4 1 KETHYE HEXENE-1 {0,000  0.000  0.000 ! 0.000  0.000  0.000 ! 0,000  0.000  0.000 !
47 TRANS | 3 DINETHYL LYCLOPENTAKE | 0.000  0.000  0.000 ! 0.000  0.000  0.000 : 0.000  0.000  0.000 @
4B CIS | 3 DINETHYL CYCLOPENTANE {0,000 1520 0.132 ! 0.000  0.810  0.189 ¢ 0,000  0.530  0.489 |
{0 G | 2 INETHL CICLOPENTANE D00 000 0000 D000 D0 DO 0o 0% D13
5 Lo ) 00 1o, . 000 % 0,000 0,030 0.013
51 2 HETHYL HEXENE-1 D000 0,000 0.000 | 0,000  0.000  0.000 | 0.000 0,000  0.000
S22 5 DINETHIL PENTEE-2 DO 00 00D | 0000 RO 0000 |00 0080 0011 |
5 Lo : . 0 3 506 P 0,080 L4700 0.745
E4 3 HEIHYL NEAENE-1 0,000 0,000 0.000 ! ©0.000  0.000  0.000 ! 0.000 0,050  0.013 |
55 3 HEIHYL HEYEHE-3 Po0.000 0,000 .00 ¢ 0.000  0.000 0,000 ! 0.000 0.05  0.083 !
5h CIS ¢ 2 DINETHYL CYCLOPENTANE 0000 0,000 0,000 § 0.000  0.000  0.000 | 0.000  0.640  0.032 !
! ER B IEE R IR R
5 Voo : 392000 : B4 T 0090 4820 LAT0 !
# (Bl o fE LR DR CUR R he i
- ) . 000 Y 0. X : : 005 0.013
e b R IR R e iR o
53 HETHIL CYCLOHERANE D006 0.000 0000 | 0.000 1,420 0.204 ! 0,000  0.9%0  0.282 |
b4 7 5 DINETHYL HEXANE Po0.000 0,000 0,000 ! 0.060  1.350 0.9 ¢ 0,000 0.180  0.050 |
§5 2 § DIMETHYL HEYRIE Poooo0 000 0000 1 0.000  0.000 0,000 :  0.080 D420 0.04% !
56 ETHYL CYCLOPENTANE Po0.000 0000 0,000 | 0.000 0,000  0.080 1 0.000  0.200 005 |
B7 1 2 & TRIKETHYL CYCLOPENTANE Poo000 00000 0.000 1 0,060 0080 0.000 | 0,000  0.05 .00 !
58 23 4 TRIKETHYL FERTANE Po0.G00 0,000 0,000 | 0.006 0,000 0.000 1 0.000  0.900 0000 !
59 2 33 TRIKETHYL PENTARE Po0.000 0,000 0,000 | 0,000 0,000  0.000 } 0.000  0.000  0.000 }
70 7 3 DINETHYL HEAANE Pog.o00 0,000 0000 ! 0.000  0.290  0.032 1 0,000  0.3%  0.09% !
71 2 NETHYL HEFTRNE 0000 0,000  0.000 ! 0,000  0.420 0462 ! 0.000  0.520 0114
72 & HETHIL HEPTRNE 10000 0000 0.000 1 0,000 0710 0.07 | 0000  6.170  0.027
73 3 4 DIMETHVL HEXANE Dooloon 0,000 0.008 ¢ G660 0.000 0,000 | 0.000  0.40  0.113
78 3 HETHYL HEFTANE 10000 0.000 .00 § 0000 0.970  0.108 | 0.000  0.420 0119
75 TRANS 1 1 DINETHYL CYCLOWEIANE | 0,000  6.600  G.000 : 0.000 2,046  0.227 | 0.000 0270  0.069 ¢

27
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Table 6 -~ 3 cont'd

CONFORERT i Gruup 7: G, ST, ATTEKDANT | Group B: SHIPS CLOSED { Sroup 9: SHIPS DPEM 1
GROUP } HKin Hax Hean i Hin Bax Kean I Hin Hax Kean |

74 Ci5 1 €THYL I KETHYL CYCLOPEWTANE | 0.000 0,000 0.006 0,000 ¢, 000 0.000 1 0,000 0.050 0023 |
77 TRANS 1| ETHYL 3 METHYL CYCLOPENTANE ¢ G.000 0,000 0.000 1 0.000 0.000 0,000 1+ 0.000 6,250 0.073
JE H OCTANE v 0,000 0.000 0.000 1 0,000 0,450 0.058 1 0.000 1140 0,184
79 CB OLEFINE o000 0,000 0,000 1 0.000 0.000 0.000 ¢ 0.000 0. 140 0.039 3
B0 TRAME | 2 DIMETHYL CYELOHEXRNE i 4,000 0.4000 0.000 | 0,000 0,000 0.000 1 0.000 0120 G.027 |
Bi 2 4 DIRETHYL HEPTANE Poo0.000 0.000 0,000 | 0,000 0.000 0.000 | 0.000 0. 000 0.000 |
B2 FOLUEHE 0160 1.900 0.593 1+ 0.100  17.910 4,202 1 0J110 12940 3,050 ¢
B3 2 & OIMETHYL HEPTAHE i 0000 0,490 0.053 L 0.000 1,690 0686 ¢ 0,000 0,400 0,172 !
B4 I 3 ODIHETHYL HEPTAME 0000 0.000 0.000 3 0.000 0.000 0.000 t  0.000 0,220 0,058 |
83 2 METHYL OCTANE NI 0.000 0,000 0,000 4000 0.00¢ i 0.000 0,540 0,165 !
B& 4 METHYL GCYRKE 0,000 0,000 g.000 4 0,000 0.000 0.000 3 0.000 0,009 0,000 3
87 3 HMETHYL DETANE T 0G0 0.000 0.600 1 0.000 0,510 0.087 | 0.000 0,590 [P 13
§0 H HDMANE 10000 . 090 0,000 | 6,000 0,000 0.000 | 0,600 2,270 0.29% 1
89 ETHYL BENZENE I 0,000 0,000 0,000 | 0.000 0.470 0.052 | 0.080 2,440 0.976 |
90 K XYLENE {0,000 0,500 0.123 | 0.000 10,000 1LY b 0Lilo ?,210 1989 !}
91 P XYLENE P 0.000 .000 0.000 1 0,000 0,000 0,000 1 0.000 1.740 [T
92 DIMETHYL CETAKE 0,900 (.00 0.000 | 0,000 0.000 0.000 ¢ 0.900 0.7h0 0.470
93 0 JYLENE V0,000 0. 480 0.086 | 0,000 0,380 0,150 + 0,000 0.810 0,293 ¢
94 4§ HETHYL HONANE Vo 0.000 0.000 0.000 1 0,000 0.000 0.000 + 0.000 0.000 0,000 |
93 2 HETHYL HOWAKE Po0.000 0,600 0.000 1 0.000 1.000 0.000 } 0.000 0.9%0 0,194 4
94 TRIMETHYL HEPTANE i 0,000 0,000 0.000 1 0.000 0,840 0.093 + 0.000 0,190 0,095 |
97 ISOPROPYL BENIEUE Voo0.000 0.100 0.004 1 0,000 0,040 0,000 + 0.000 0,000 0.000 |
78 3 HETHYL HONANE 10,000 0,000 0,000 1 0000 0,290 0.048 1+ 0.000 0.000 0,000
99 N-DECANE Poo0.000 0.000 0.000 ¢ 0,000 0. 440 0.103 1 0.000 2,760 0.48% |
100 N PROFYL BEWZEHE V0,000 0.000 0.000 § 0.000 0,000 0.000 | 0.000 0.190 0,043
100 1 HETHYL 3 ETHYL BEWIENE V0,000 0. ko 0,008 0,000 0,000 0,000 & 0.000 0,530 0.162
102 1 HETHYL 4 ETHYL DENIEME i 0,000 0,000 0,000 | 0,000 0,000 0,000 £  0.000 0.000 0,000 3
103 1 3 5 IRIHETHYL OENZENE i 0000 0,000 0.000 1 0.060 0,510 0.0587 § 0,000 0.000 0.000 |
104 €11 PARRFFIN 0,000 0,000 0.000 1 0.000 0.000 0,000 & 0,000 0,190 0,095 |
105 [11 PARRFFIN 10,000 0.490 0.038 ¢ 0.000 0. 800 0.000 )} 0,000 1.140 0.406
104 1 HETHYL 2 EINVL BENIEME 0,000 0,000 0.000 ¢t 0,000 1,100 0.i22 1 0.000 0. 740 0,093 |
107 1 2 4 TRIMETHYL BEHIERE i 0,000 0,380 0.042 1 0.000 1.120 0,566 | 0.000 1910 0.9% |
L0B SEE BUTYL BENZEWE i 0.000 0.000 0,000 {0,000 0.000 0.000 | 0.000 0.000 0.000
109 CH PARAFFIN 0,000 .30 0,024 1 0.000 0.000 0.000 | 0,000 0.000 ¢.000
L1 AROHATIC 0000 0.1B0 0.014 1 0.000 0,000 0,000 | 0,000 0.000 0.000
111 £ 2 3 TRIMGTHYL BENIEME i 0.000 0.000 0,000 1 0,000 0.000 0,000 } 0.000 0.000 0,000 %
112 N UROECANE i 0.000 0,000 0.000 | 0.000 0.000 0,000 1 0,000 0.000 0.000 !
113 Cii PARAFFIN 0,000 0.000 0,000 1 0,000 0.000 0.000 | 0.000 0.000 0.000
{14 | HETHYL 3 PROPYL. BENZENE i 0.000 0.008 0.000 1 0,000 0.000 0.000 | 0.000 0.000 0.000 |
113 N BUTYL BEMIRNE i 0.000 0. 440 0.034 | 0.000 0.000 0,000 ¢ 0,000 0.000 0.000
116 1 3 DIMETHYL 5 EEHYL BENZEME i 0,000 0.000 0.000 | 0,000 0.000 0.000 1 0.000 1.000 0,000 |
117 | BETHYL 2 PROPYL BENIEME i 0.000 0,440 0.020 0,000 0.000 0.000 | 0,000 0.000 0,000 |
118 4 DINETHYL 2 ETHVL BEMIERE b0.000 0.190 0.015 0,000 0.000 0.000 4§ 0,000 0.000 0,000 !
119 1 3 DINETHYL 4 ETHY DENIENE i 0.000 0,270 0,035 0,000 0.000 0.000 0,000 0.000 000 |
120 { 2 DIMETHYL 4 ETHYL DEMIENE te00 2.280 0.577 + 0.000 0.000 0.600 1 0,000 0.000 0,000 3
121 €10 RROKMAZIC t0,000 0,300 0.023 ¢ 0.000 0,000 0,000 ¢ 0.000 0,000 0,000 ¢
122 C12 PARAFFIN {0,000 .000 0,000 4 0.000 0.000 0,000 ¢+  0.000 0.00¢ 0.000
123 IHUENE 10,000 1130 0.234 1 0.000 0,000 0,000 1 0.000 0.000 0.000 |
124 C12 PARAFFIH 0000 0.140 0,081 1 0.060 0.000 0,000 0,000 0,000 0.000 |
123 1 3 DIHEIHYL 2 ETHYL BENIEKE {0,000 0.000 0,000 & 0,000 0.000 0.000 1 0,000 0.000 0.000 |
126 1 2 4 5 TETRAKETHYL BEMZENE {0,000 0,250 0,089 & 0.000 0,000 0,000 1 0,000 0.000 0,000 i
127 1 2 3 § TETRAKETHYL DEWIEKE Poo0.000 0. 290 0.022 + 0.000 0.000 9,000 1 0,000 0.000 0,000 1|
128 1 DODECANE Poo0.000 0,000 0.000 ¢ 06,000 0.000 0.000 1 0.000 0.000 0,000
£29 L1L PARAFFIN I 0,000 0.000 0.000 ¢ 0,090 0.000 0,000 0,000 ¢.000 0.000
130 C10 AROGHATIC V0,000 0.000 0.000 5 0,000 0,850 0.094 1 0.000 0.000 0.000 i
131 C11 ARDMATIC bo0.000 0.000 G.000 § 0,000 0.000 0.000 ¢ 0.000 0.000 0.000 i
|32 THBERE V0,000 0.000 0,000 §  0.000 0,000 0.000 +  0.000 1,000 0.000
£33 C11 ARDHATIC V0,000 0.000 0.000 & 0.000 0.000 0.000 1 0.000 0.000 0.000 |}
134 2 1 GIBYCRG 4 HETHYL INCEKE i 0,000 0.000 0,000 1 0,000 0.000 0,080 5 0.000 1.000 0.000 !
135 DINETHYL PROPYL BENIEHE 10,000 0.000 0.000 | 0.000 0.000 p.o00 1 0,000 0.000 0.000 )
135 C1L ARORRTIC V0,000 0,000 0,006 1 0,000 0.000 0.000 1 0.000 0.000 0.000 ¢
137 2 3 OIHYORD 1 3 DIMETHYL IMDEKE 0,000 0.150 0.012 1 0,000 . 000 0.000 ¢ 0.000 0.000 0.000 ¢
130 L1 ARGHATIC booD000 0.000 0.000 1 0,000 0.000 0.000 1 0.000 0.000 0,000
£39 L1l AROMATIC 0,000 0.00% 0.000 0,000 G.000 0.000 + 0.000 0,000 0,000 ¢
£40 K TRIDECANE P00 0,000 0.000 ¢ 0.000 0.000 0.600 ¢ 0,000 0,000 0,000 3
141 2 3 DIHYDRE 1 & DINETHYL EMOERE HE N 0,000 0.000 1 0.000 0,000 0.000 ¢ 0,008 0.000 0.000
142 NAPHTHALENE 0000 0.000 0.000 0,000 0.000 0.000 ¢ 0.000 0.000 0,000
143 2 3 DIMYORO 4 7 OIMETHYL INCEME 0,000 0.000 0.000 ¢ 0,000 0.000 0.000 3 0.000 0.000 0.000
144 DINYDRE GIMETHYL INDERE 30,000 0.000 0.400 ¢ 0.000 0,000 0.000 3 0.000 0.000 0.000
145 1 BEYHYL NAPHTHALEHE 10,000 . 000 0.060 +  0.006D 0,000 0.000 | 0.000 0.000 0.000 1
145 2 BETHYL HAPHTHALENE 30000 0.000 0,006 1 0,000 0.000 0,000 1 0,000 0.000 0.000
147 HETHANOL i 0,000 0.000 0,000 1 0,000 9,000 0,000 ¢ 0,000 0.000 0.000 !
148 ETHANOL i .o 0.000 0.000 0,000 0,000 0,000 | 0,000 0.000 0,000
149 TERTIARY BUTYL ALEHOHOL i 0,000 0.000 0.000 1§  0.000 0,000 0.000 | 0.000 0.000 0.000 ¢
150 HEIHYL TERTIARY BUTYL ETHER 0000 0.000 0.000 +  0.000 .000 0,000 1 0.000 0.000 0.000 i
151 TOTAL -HYBROCARBONS {7,890 i0b.340 90770 1 2,180 L0B9.400  339.737 ¢ Z,440  T22.010  11B.023 ¢
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Table 6 -~ 4

COMPORENT i Broup 10: BARGES CLDSED i Broup i JETTYHEN i Group 12; BAILCAR TOP |

BROUP i Hin Hax Hean I Hin Hax Hezn t Hin Hax Hean t
| FROPANE f0000  10.4%0 2,383 1 G000 67,710 3730 0 0.000 4.470 6.870
7 ISOBUTANE v 0,140 90.5%0 18,409 1 0.000 165.580  15.59%F % 0.900  34.420 £.996 4
3 H BUTANE boo0.290 245,500 46,805 1 0.050 Bl. 240 12,870 1 0.000 {75.850 .42
4 BUTEHE-E i 0,000 0.000 0.000 1 0.000 3. 630 0574 1 0,000 0,000 0.000 |
5 LSOBUTENE Poo0.060 0.000 0,000 3 0.000 2.490 0E1S f 0 0.000 0.100 0.003 i
& TRAMS BUTENE-2 0,000 35,340 3.401 F 0 0.000  29.420 5.209 1 0,000 19.700 1.900 !
7 (15 BUTEME-2 0,000 28,750 4,389 § 0,000 22,590 3.495 ¢ 0.000 8.030 £.080 !
8 3 HETHYL BUTEHE i Poo0.000 4. 460 0.480 1 0,000 L 0.520 +  .000 2.130 0.201 !
9 1SOPERTANE i 0000 353,490 S2.640 1 0.100 §02.490 22,235 1 0.000 14B.510 1B. 184
i0 N PENTAKE 1 0,000 305,040 33.682 1 0.000 4z, 020 ?.365 1 0.000 28,350 79 1
11 PENTENE-{ T 0.000 0,000 0.000 | 0.000 0.000 0.000 § 0.000 0.000 0.000 !
£21°3 BUTADIENE bo0.000 15240 2,881 1 0.000 15,940 2.638 1 0.000 6,220 0.5%5 !
13 2 HETHYL BUTENE-} i 0.000 0,000 0.000 1 0.000 0.000 b.000 ¢ D.000 0.000 0.000
14 TRANS PENTEME-2 Poo0u000 13,240 2,411 ¢+ 0.000  1B.270 3.094 1 0,000 £.580 0,710 |
15 C15 PENTENE-2 0,000 21.420 2.763 1 0.000 10.230 .78 1+ 0.000 3,690 0.314 |
16 2 HETHYL BUTENE-2 1 0.000 0.000 0.000 {  0.000 24,230 1.135 1 0,000 [.500 0.24%
17 2 2 DIHETHYL BUTANE 0000 31.430 4972 1 0,000 34430 1.285 1 0.000 11,890 0.984 |
18 CYCLOPENTENE § 0 b000 0.000 0.000 1 0.000 0.000 0.000 1 0.000 0.000 0.000 !
19 2 3 DIBETHYL BUYANE Poo0.000 50,400 2837 1 0.000 6.530 [.364 1 0.000 4,580 1.093 !
20 2 HETHY: PENTANE 0,000 3180 0.525 1 0.000 34,760 767 1 0,000  23.540 .40
21 EYCLOPENTANE 0,000 2830 2,458 3 0.000 7.380 1.140 & 0.000 3.430 0.647
22 2 3 DIMETHYL BUTEHE-! i h000 0.000 0.000 3 0.000 0.570 0.080 & 0.000 0.420 0.02% !
23 4 HETHYL FEMFERE-2 0,000 1,30 0,254 ¢ 0.000 1.030 0.489 ¢+ 0.000 0,450 0,055 ¢
24 3 HETHYL PENTANE fo0.000 M.410 4.845 & 0.000  13.7% 2,879 © 0,000 E0.900 1.048
25 N HEXAHE i 0.000 45,100 6.284 L 0.000 7.040 1,830 1 0,000 4.850 1,208 |
26 2 HETHYL PEMTERE-j P00 01,000 0,000 | 0.000 0.000 0,000 +  0.000 0.000 0.000
27 TRANS HEXERE-3 i 0.000 0.200 0.08 1 0.000 b 870 0,330 1 0,000 0.500 0084 1}
20 LIS HEXERE-3 10,080 0. 001 0.000 } 0.000 0. 090 0,000 1 0.000 0.000 0.000
2% TRANS HEXENE-2 i 0,000 2,680 0.506 1 D0.000 2.720 0476 1 D.00D 0.530 0.i05 |
30 2 KETHYL PENTEHE-2 i 0.000 4.700 0,845 1 0,000 2.320 0473+ 0,000 0.820 0.0% ¢
3t CI6 3 HETHYL PEHTENE-2 3 0.000 3.490 0,663 1 0.000 1950 0.187 1 0.000 0,050 0.005 |
32 TRANG 4 HETHYL CYCLDPEWTEME HEN i 3.530 0.635 1 0.000 2,480 0.321 1 0.000 1,320 0.129 |
33 TRANG 3 HETHYL PENTERE-2 Po0.000 1,860 0.227 1 .00 2,3%0 0.59% 1 0,000 0.000 0.000 |
34 [15 HEXEME-2 i 0,000 0,000 0.000 | 0,000 0,000 0.000 1 0,000 0,000 0.000
35 2 4 DINETHYLPENIANE t0.000 3.2 0. 467 1 0.000 0.890 0.thl 1 0,000 2,650 0.329 |
34 HETHYL CYCLOPENTANE 0,000 31.8%0 3.k6l 1 0000 7.080 1,412 &+ 0.000 3.350 0.B0L |
37 23 DIMETHYL BUTEME-2 V0,000 13,530 1.300 3 0.000 0.430 0.035 1 0.000 0.000 0.000 i
38 2 HETHYL HEXANE ! 0.000 17300 0.175 & 0,000 4,090 0.700 | 0.000 0.950 0.112 |
39 EI5 4 METHYL LYLLOPENTENE {0,000 0.210 0.019 ¢ D.00D 1470 0. 156 }  0.000 0.000 0.000 1
40 LYLLOHEXAHE 0,000 5.080 0.450 | 0.000 0.300 0.014 ¢ 0.000 2.000 0.263
41 2 3 DIRETHYL PEHTANE Po0.000 12,590 2,963 1 0000 1,750 0306 ¢ 0,000 3.900 0.310 !
42 4 HETHYL HEXENE-2 t 0,000 L2 0.530 1 0.000 0.450 0.14% ¢+ 0,000 2,000 0,130 ¢
43 10,000 0.00) 0.000 } 0.000 0.000 0,000 1 0,000 0. 000 0.000 i
44 3 RETHYL HEXNKE ) 0,000 1.300 0.288 |  0.000 3.620 0.710 1 0,000 4,880 0,056
45 2 7 4 TRINETHYL PENTANE i 0,000 12.000 1.740 §  0.000 3. 140 0.724 |1 0.000 7.310 0,308 |
4 4 HETHYL HEXENE-} 0,000 0.000 0.000 1 0.000 0. 000 0,000 % 0.000 0.000 0,000 |
47 TRONS | 3 DIMEIHYL CYCLAPENIANE i 0,000 0,050 0.005 | 0.000 1-110 6,053 ¢ 0.000 0,000 0.000 |
48 CI5 L 3 DIMETHYL CYCLOPENTANE i0.000 3150 0.589 1 0.000 1.590 0.243 ¢ 0,000 2,040 0.9
49 TRAKS 1 7 DINETHYL CYCLOPERTAKE v 0.000 2.560 0,333 | 0.000 0. 490 0,100 ¢ 0,00 0. 3%0 0.033 |
30 CYCLABEXERE 10,000 0.000 0.000 {1  0.000 0,340 0.028 ¢ 0.000 0,000 0.000 !
51 2 METHYL HEYEME-1 Voo0.000 0.240 0.022 3 0.000 0.050 0.002 | 0.000 0. 450 0.029 3
32 2 3 DINETHYL PENTENE-2 boo0.000 0.000 0.000 ¢ 0.000 0.420 0.010 ¢ 0.000 0. 260 0,008 !
53 N HEPTAKE i 0,000 4,070 0.441 & 0,000 1770 0.3:0 1 0.000 2,580 0,321 ¢
34 3 HETHY), HEXENE-1 t0.000 0.050 0.005 §  0.000 0. 130 0.080 1 0.000 2,690 0.084
33 1 KETHYL REXENE-3 i 0000 0.420 0.073 1 0,000 0.270 0.025 1 0.000 0.000 0.000 i
54 C15 + 7 DIHETHYL CYCLOPENYAHE 10000 [.3%0 0.21% 1 0,000 0.400 0,061 1 0.000 0.270 0.013 )
57 HEPTENE-3 T 0.000 0000 0,000 1 0,000 0.000 0.000 | 0.000 0.000 0.000
58 BEMIENE i 0000 J1.540 5728 1 0000 2.880 1.322 1 0.000 1. 460 1.450 |
59 2 BETHYL HEXERE-Z § 0,000 0.000 0,004 1 0.000 i, 240 0.078 1 0000 0.000 0.000
40 HEPTENE-2 i D.000 0.700 0.113 {  0.000 0.950 0.072 1 0000 0.270 0.020 3
bt 3 HETHYL HEXENE 2 o 0.000 1.140 0.1B6 ¢ 0.000 0,240 0,036 1 0,000 0. 540 0.071 !
62 C7 OLEFINE i 0.000 0.970 0.192 1 0.000 0,320 0.07% V0,000 0,310 0.057 ¢
63 HETHYL CYCLOHEXRKE {0,000 5.700 0.785 1 0.000 2.090 0.34% 1 0.000 1.400 0.478 4
64 2 5 DIMETHYL HEXAHE 10,000 0. 640 0430 1 0.000 0.260 0.033 1 0.000 1290 0,058
63 2 & DIMETHYL HEXANE V0,000 1.010 0.201 4 0.000 0.400 0,086 ¢ 0,000 2.280 0,124
&b ETHYL CYCLOPENTRAKE Poo0.000 1,370 0.1% 1 0.000 0.330 0.060 § 0.000 0.330 0.022 |
87 1 2 4 TRINETHYL CYCLDPENTANE Poo0aoh 0,000 0.000 1 0.000 0.1B0 0.016 T 0,000 0.000 0.000 |
68 2 3 4 TRINETHYL FENTARE t 0,000 0.710 0.094 ¢ 0.000 0. 560 0,065 1 G.000 0.000 0.000 1
6% 2 3 3 TRIMETHYL PENTAKE i 0.000 £.200 0.205 +  0.000 0,050 0,005 | 0.000 1940 0.100 |
70 2 3 DIKETHYL HEXARE 10,000 0470 0.403 +  0.0C0 §.700 0.14% 1+ 0.000 2.480 0.§32 1}
74 2 HETHYL HEPTANE i 0.000 2.975G 0,413 | 0.000 0,680 0.138 ¢+ 0.000 0. 680 0,066 §
12 4 BETHYL HEFTANE boo0.000 1.1%0 0,445 1 0.000 0.580 0.1067 1 0,000 0.930 0,032 ¢
713 3 4 DIHETHYL HEXMME HE AT 1. 000 0.0 1 0,000 0.350 0,033 | 0.000 0§10 0,003
74 3 HETHYL HEPTHAE Too0.000 2,130 0.237 1 0.000 0.530 0,060 | 0.000 0,490 0.033 1
75 TRANS | 3 DIMETHYL CYCLONEXANE oo0.000 0,830 0.090 §  0.000 0.850 0,433 1 0000 0.220 0.014

29



concewe

30

Table 6 - 4 cont’d
COHRONENT i Group 10: OARGES CLEBED { Group L1: JETTYMEK ¢ Groop 123 RAILCAR TOP
GRAOUP i Hin Hax Hean i Hia Hax pan ! Hia Kax Hean
76 C18 1 ETHYL J HETHYL CYCLOPENTANE 1 0,000 4. 140 4,092 1 0,900 6,280 0,932 1 0.000 (. 050 4,002
77 TRANS ¢ ETHYL 3 HETHYL CYCLOPERTANE © 9,000 2,950 0210 1 D000 0,286 0.042 ¢+ 0.000 0,600 0.068
78 M OLIANE I6.000 G.bho 0.114 1 0,000 0. 600 0.167 + 9.000 1.230 4,417
7% £0 OLEFINE H 4,550 0.055 1 0,000 . 160 0.024 {  0.900 0.030 ¢.002
B0 TRANS 1 2 DINETHYL CYCLDHEXANE P 0.000 0. 240 0.034 1 0.069 4.340 0.031 1 0.000 0,310 0.410
81 2 4 DIMETHYL HEPTHKE Po0.000 0.600 0.000 F 0.060 9.000 g.000 4 0.000 4,000 4.000
82 TOLUENE 0050 24,360 5.035 | 0.050 8.900 2,390 1 0,100 27.920 2,060
B3 2 & DIMETHYL HEPTARE b0.000 0.830 0,134 ¢ £.000 1.030 0.308 1 ¢.000 0,450 0.050
B4 3 5 DINETHYL HEPRAKE L6000 0.390 6.080 0,000 0.15¢ 0,019 1 0.000 6.920 4.086
B5 2 HETHYL. OCTANE v G000 9,210 0,028 & 0,600 0.348 6.056 1 0.000 0500 0,316
B4 4 HETHYL OCEAKE t4.000 4.000 6,000 § 0600 0.008 0.000 1 (.000 0.3 £.002
B7 3 METHYL OETAHE P G.000 4,100 6,009 ¢ 0,060 0,276 0,030 ¢t 0.000 0.150 0.011
BA N NONAHE t G000 4.250 [T I W 0.360 0.018 t G.0D0 2,000 0.100
89 ETHYL BENIENE PG00 .14 0,49 0 0,000 1,260 0.225 1 0,000 1.300 9,210
9 1 AYLERE Poo0.000 1.81¢ LS L 0,000 4,150 1,413 1 0,000 18,530 1,242
91 B XYLEKE HE N 0.000 0,000 | 0.000 6.000 4,000 1 0,000 0.72¢ .08
92 GINETHYL QCTAKE t0.006 0.170 0,019 ¢ 9,000 .05 0.005 1 0.000 0.11¢ 4.003
93 8§ XYLERE t0.000 1.350 9.335 1 0,000 1.5 0.417 1 Q.000 2,300 0.341
24 4 KETHYL HOMANE t0.000 4,000 4.060 1 0.000 0.05¢ 0.002 t  0.000 4.570 0,269
95 2 BETHYL NONAME b 0.000 4.000 4,000 1 0.000 .050 6,007 1 0.000 9.050 ¢.002
F& TRIHETHYL BEPTAHE P 8,000 4,300 0.927 1+ 0.060 9.h320 0.076 1 0,000 1.300 0.051
97 [EGPROPYL BERIENE {9,000 0940 0,188 1 0.000 0,400 6,087 1 0,000 0.900 0.226
96 3 KETHYL HONAHE {4080 0.580 0995 1 0,000 4.000 .000 1 0,000 0,100 003
99 N-BECANE P00 1186 0.13% ¢ 0,000 0.500 4,035 | 0.00C 0,580 0.642
100 N PROPYL BENIEHE Poo0400 0,100 0,022 } 0.000 0,358 0.040 | G000 §.200 6.039
{01 § KETHYL 3 ETHYEL BEMIENE Vo 0.008 0,440 0.080 & 0.000 1380 0.066 1 0.000 $.000 0.006
102 | KETHYL & ETHYL DEHIENE bo0.008 0.000 0,000 5 0.000 0,060 0,000 ¢ 0,000 4.000 0,000
$03 1 35 FREHETHYL BENIERE b0.000 9,000 0.000 3 0.000 0.510 9,067 1 0,000 7,746 .271%
108 CiL PARAFFIN t0.000 0.000 ¢.000 +  0.000 0.400 §.026 1 0.000 ¢.040 4,006
105 C1t PARAFFIN to6.00) 4,210 6,429 1 0,006 ¢.050 0,010 1 9,000 0.600 0,000
164 § BETHYL 2 ETHYL BENIEME VG000 4.4%0 6,045 1 0,006 1.190 4129 1 0000 2160 0,048
167 § 2 4 TRINETHYL BEHIENE tG.000 2108 0,340 5 9,000 3.930 0.420 0,000 2.700 0,344
168 SEC BUTYL BEMIENE oo6.000 0,000 0.000 0,000 .000 0.960 +  0.000 0,000 0.000
109 C11 PARAFFIN HE N 0. 004 0.000 1 .400 0.006 0.000 ¢ 0,000 #.000 £.000
119 ARQHATIL HER 0.000 0.000 + 0.000 00646 0,008 {  0.000 2,000 0,060
1011 2 3 TRIMETHYL BENIEXE HEON 0.000 4060 ¢ 0.000 0,000 0.000 1 0.000 0.908 0.600
112 ¥ UNDECRAE R 0.000 L0069 1+ 0.0060 0,000 4.000 | 0000 0,900 0.000
113 £11 PARAFFIN b 0,000 4.000 4,060 1 0,000 4,900 6000 | 0.000 0.000 0.006
114 1 HETHYL, 3 PROPYL BENIEME b0.000 0.000 8.000 1 0.000 £.000 0,000 1 G000 0.000 0.600
115 # BUTYL BENIENE i 0,000 4.000 0,000 1 0.000 0.800 0.000 t  0.000 ¢.000 9,000
1th 1 3 DIMETHYL 5 EYHYL BENIEME 10000 $.800 0,906 1 0.000 4.000 0,000 ¢ 0.006 0.000 0,000
{87 1 METHTL 2 PROPYL BEMIENE b0.000 G000 0.000 L 0,000 0,000 0,000 3 0,000 ¢.000 9,008
188 1 4 DEMETHYL 2 EYHYL BENIENE to4,000 0,000 0.000 § ¢.000 0.908 0,006 §  0.000 4.000 9.600
149 1 3 DIMETHYL 4 E¥HYL BEMIENE Uog.000 0,000 0.000 | £.000 0.900 0,060 3 0,000 000 £.,000
£20 1 2 DIMETHYL 4 EIHYL BEMIEME V8000 0,600 0.000 ¢ €000 0.004 0,000 §  0.000 4.300 4,013
121 L0 AROKATIC V0000 0,600 0,000 & 0,000 0.000 0,000 1 0.000 0,006 0,660
122 £12 PARAFFIR HE R 0,008 0.000 5 0.000 0.060 0,000 1+ 0.900 0,600 0.006
123 THDENE to0.000 0,000 0,600 3 0.000 0.000 9.000 | 0.000 9,000 0,000
124 [12 PARAFFIN o0k 2.000 G606 1 0.000 0.000 9,000 | 0.000 0.606 0.000
125 1 3 DINETHYL 2 ETHYL BERIENE 10,000 2,040 0,006 | 0,000 0,000 0.000 ¢ 0.000 4,000 ¢.000
126 1 2 4 3 TETRAKETHYL BEMIENE bg.000 4.000 0.000 + 0.000 5,000 0,063 | 0,000 9.000 0.004
127 1 2 3 5 TETRANETHYE DENIENE T0.600 0.908 0,000 0,000 0,060 0.060 1 0,000 0,109 0.603
138 H DOBECANE I 1] 0,404 0.000 1 0.000 0.000 0.060 1 0.000 9,000 ¢.000
12% 11 PARAFFIN t0.000 0,400 0.000 ¢ 0.000 0.000 0,000 | 0.000 0.000 0.006
136 010 AROHATIL HI 110 0.000 0.000 1 D000 0.006 0,000 | 6,000 0.400 0.000
134 C11 ARGHATIE N 0,000 0.009 1 0.000 0.000 6.000 .00 0,000 9.000
132 IHDEHE Po0.00 0, 000 9,060 1 0.0060 9,000 6.000 § 8000 0.000 0.0600
133 C11 ARCHATIL HEIN )] 3.000 0.060 1 0.000 4,000 0006 & 6.000 G000 0,900
134 2 3 GIRYCRO 4 HETHYL ENBENE HE N i ¢.000 G900 1 0,000 4,000 0,600 ¢ 0.600 $.000 9,000
£35 DIKETHYL FROPYL BEMZENE Ton0ok .000 0,800 L 0000 0000 0,606 1 0.000 0,600 0.000
£34 C1l ARORATIE boo0,008 ¢.000 0.000 ¢ 0,000 0.900 0,000 1 0,000 0,000 0.006
137 2 1 DIHYDRO | 3 GIMETHYE INDEME HER NI 4,006 0.000 §  0.600 0. 006 0,060 1 0.000 0,000 0.000
{38 CI1 ARDHATIC o 0.000 0. 00 0.000 §{ (.60 D, 060 9,000 | 4900 0. 606G 0.000
139 Cl% AROMATIC I 1 0. 000 +080 ¢ 0,000 @, 000 0.000 |+ 4.000 2.009 ¢.000
144 1l TRIDECANE P 0,900 0.000 G606 V0,000 . 000 000 1 0.000 4,000 0.060
141 2 3 DIHYDRO ¢ & DIHETHYL IRDENE Poo0.000 0.000 0.000 1 0,000 ¢.60) 0,960 1 0.000 0,904 0.600
142 WAPHTHALERE V0,068 ¢.060 G603 1 0,000 000 0.060 ¢ 0,000 9.000 ¢.000
(43 2 3 DIsYDRO 4 7 DIKETHYL INDEKE 10,000 £.000 0,000 1 0,000 0. 000 0.060 1 0.000 0.000 0.00¢
144 DIHYDRG DIMETHYL INDENE t0.000 4. 000 06 3 0.000 0.006 G000 4 0,000 0.0 4. 000
145 1 HETHYL NAPHTHALENE 000 0.008 0.000 +  0.000 0.000 G000+ 6,006 0.000 0.000
146 2 HETHYL HAPHTHALENE L6000 0400 0,960 ¢ 0.060 0.000 6.000 | G.G00 0.000 9,000
147 HETHANDL Poogue0e 132900 13318 1 0.000 11,120 0,530 ¢ 0.0V 4,000 0,000
148 EIHAKOL HE N 0.006 4.900 1 0.000 2.000 0036 ¢ 0,000 0.600 4,006
{49 TERTIARY BUTYL ALCHEHOL o000 29,0880 2.848 1 6.000 2,109 o198 1 0,000 0,008 0.008
150 HETHYL TERTIARY BUTYL ETHER N ¢.080 .00 L 0,000 4,900 0,000 1 0,000 0,000 .40
{51 TOTAL HYDROCARBOHS Po4,53G 0 (750,400 262,933 ¢ 3300 658,218 120,413 1 2,000 935.430 84,780
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Table 6 - 5

EQESEHEHT ruup 13 BRUHHZHG Brnug 14 PRDDUETI[IN ~DHSITE

[ H Grovp £5: PRDDUETION-OFFSITE |
| Hax Hean H Hax Hean Hi

in Hax Hean H

40 HEPTERE-2

51 3 METHYL HEXEME 2

62 £7 OLEFIKE

&3 HETHYL LYLLONEXANE

64 2 5 DINETHYL REXANE

63 2 4 DIHETHYL BEXANE

b ETHYL LYCLOPENTANE

67 1 2 4 TRIMETHYL CYCLBPENTANE
48 2 3 & TRIMETHYL PENTANE

69 2 3 5 TRIMETHYL PENTAKE
7025 DIRETHIL HEXANE

71 2 HETHYL HEPTANE

T2 4 BETHYL HEPTRME

73 3 & DIMETHYL KEXANE

74 5 HETHYL HEPTANE

73 TRANS 1 3 DIHETHYL CYCLONEXANE

0.009 0.001 0.000
0,069 0.008 0.000
0400 .000 0,000
0.000 9.300 2,344
0.00% 0,004 0,000
0.000 0.0p0 . 000
0006 04900 3000
0.000 #.000 0000
0.000 3400 0.867
0.000 0.000 0000
0,000 0,006 0400
0,000 7,490 1.360
2.000 4,000 §.000
0,000 0.000 0.000
U0 0,000 0.006
0.000 0,000 0. 008

0.000 0500 0.0l

0-060 0.300 0.00%
0.000 0.000 0.000
0.060 0000 0.000
0,000 0.000 0.000
0. o0 0. 000 0.000

1 PROPANE o000 L300 LS 3 0.0u0 47,080 L0421 0.0 2.800 0.583 1
2 150BUFRKE Poo0.000  235.800  BZ.5)) ) 0.0D0 272,350 733 1 0,600 20.200 2,212 |
3 N BUTRNE Pooo.000 300,200 120.11F 3 0.000 459,310 10.285 ! 0.000 221300  1i.750 ¢
5 ISlEuel L DI0 0000 0000 i o0 oob0 oot | oos  bem oo |
3 1SDBUTENE i 000 . [ . Q00 . | . . N i
& TRAKS BUTEHE-2 i 0,000 36000  E4,056 t 0.000  58.280 1,220 1 0,080 44700 1.564 ¢
7 CIS BUZEME-2 Poou000 27,400 10,389 1 0,000 7.430 0,206 % 0,000 22,000 1003 |
8 3 HEFHYL BUTENE ! i 0.000 0.000 0.000 ¢ 0.060 0.000 0.000 § D0.000 0,000 0.000 |
9 I1SOPENTRAKE Vo 9.3000 252,400 124084 1 D000 Z20.430 6322 1 0.000  95.700 6237
10N PERTE?‘E E H.bgO !33 ggl] 53 35(2) i Oﬂggg lagmésg gggg H gnggg Sgggg gg[)?g i
11 PENTENE-1 i 0,000 . 1 . . - i . . . 1
12 1 3 BUTADIEME {0,000 0.900 0.000 ) 0.000 1,350 0.21 ¢ 0.000 [N H 0.807 4
13 2 HETHYL BUIEHE-} Po0.000 0,000 0.000 {1 o0.000 0. 0G0 0.000 ¢ 0,000 0.900 0,000
13 018 PEITENELS DI e o oot e b | e R o
i3 € 2 - oo . 0 ! - » . i0.0 . . i
i6 2 METHYL BUTENE-Z i 0,000 0000 0.000 7 0.000 @ 25.1%0 0.602 1 0.000 3.950 0.257 3
£7 2 2 DIMETHYL BUTANE b 0.000 0,000 0,000 ¢ 0.000 0,000 0.000 1 0.000 0.000 0,000 |
18 CYCLOPENTERE t0.000 0.000 0,900 3 0,000 0. 000 0.060 } 0,000 0,000 0.000 3
19 2 3 BIKETHYL DUTANE i 0,000 60,800 Z0.567 ) 0.000 45,400 2714 1 0,000 9.000 0.637 |
20 2 HETHYL PENTAKE Poo0.000 264,300 44.867 1 0,000  104.980 2,189 1 0.000 31.400 2,278
71 CYCLOPENTANE i0.000 12,800 4.58% ©  0.000 0.730 0.023 3 0.000 5.800 0.232 }
22 2 1 BINETHYL BUTENE- 50,000 0.000 0,000 1 0.000 0.000 0.000 1 0,000 0.000 0.000
23 4 METHYL PENTENE-2 Poo0.000 6,200 2,189 1 0.000  fh.450 0.33% ¢ 0,000 6,700 0,340 |
34 3 HETHYL PENTANE i g\ggg 17&%08 gzagg N (E;l.'g ;Eg;ﬂ ! Sgg { g.ggg l}.?gg é.?;? |
23 N HEXRRE i . 297,30 n i 0,00 134,270 2.9 | . 13.4 - i
26 2 HETHYL PENTENE-1 1 0.000 0.000 0,000 &+ 0.000 0,000 0.000 | 0,000 0.000 0.000 ]
21 TRANS HEXENE-3 P 0,000 3.300 0.%00 5 0,000 0.000 0.000 { 0.000 3.400 0.207
28 £15 HEXENE-3 {0,000 0000 0,000 § 0,000 0.000 0.000 § 0,000 7,020 0.260 1§
5? TRANS BEXENE-2 1 0:000 5:500 i:ﬁﬁ? } UAODO 0.000 0.000 1 0.000 ?:000 0.348 ¢
30 2 METHYL PENYENE-? 0,000 0.000 0.000 ¢+ 0.000 0.000 0.000 1} 0.000 0.000 0.000 |
3t CIS 3 HETHYL PENTENE-? 1oo0.000 0000 0-000 1 0.000 0.000 0.000 3 0,000 0.000 0.000 !
32 TRANS § HETHYL CYCLOPENTENE Poo0.000 0,000 0.000 1 0.000 0000 0.000 ! 0.000 0,000 0.000 1§
33 TRAMS 3 KETHYL PENTENE-2 HEN N 0,000 (000 1 0.000 0,350 0.00% t  0.000 0.190 007 i
34 Ci5 HENENE-2 i 0.000 0.000 0.000 3 0.000 0.000 0.000 1 0.000 0.000 0.000
33 2 4 DINETHYLPENTANE i 0.000 13.00% 3688 & 0.000 1.500 0.048 1§ 0.000 13,000 0.426 4
3b METHYL CYCLOPERTANE boo0.UB0 44.00¢  $4.356 ¢ 0.000 34,560 0.731 1 0,000  17.200 1.263 &
32 5 DIRETHYL BUTEME-2 P 0,000 0.000 0.000 1§ 0.000 0.000 0.000 ¢ 0.000 0.000 0.000 ¢
38 2 HETHYL HEXANE 0,000 0.000 0,000 1 0,000 9.030 0.270 ¢ 0.000 1,200 0.255 |
3% C15 4 HETHYE EYCLBPENTENE i 0,000 0,400 0,000 §  0.000 0000 0,000 1 0.000 0.000 0,000 1}
40 CYCLOHEXANE voo0.000 56,500 14.000 1 0,000 7.700 0.360 1 0.000 0.000 0.000 i
41 2 3 DIKETHYL PERTANE i 0000 34600 7.822 1 0.000 10.100 £.25% ¢ 0.000 10,800 0.574 i
42 § HETHYL. HEXENE-2 [ Uog 3. 000 g Ugﬂ i g 000 ggug 8 808 '3 gnggg g.g;g g.ggg !
43 o000 400 00n Ny [ 00 . . |
44 5 HETHYL HEXANE 0,000 bb. 300 15133 & (.odo 10,060 0306 1 0,000 8,800 0.629 1
43 2 2 4 TRINETHYL FENIRRE 0,950 6,006 1.056 +  0.000 0.740 0,030 1 0.000 3,950 0.3i0
48 & HETHYL HEXENE-! P 0000 0,000 0,000 1 0.000 0.000 0,000 4 0.000 0.000 0.000 |
47 TRANS | 3 BIMETHYL CYCLDPENTANE vo0.008 U.800 0.48% 1 0.080 0.550 0.013 1 0.000 1.080 0,040
48 CIS 1 3 DIMETHYL CYCLOPENTANE P0.000 0,009 0.600 ¢ 0.000 0,590 0,010 + 0,000 2,000 0.074
49 TRANG | 2 DIMETHYL CYCLOPERTANE V0000 0.BOU G433 1 0000 0.000 0.000 1 0,000 0.000 0.000 |}
30 CYCLOKEXERE 0000 0,400 0.000 1 0.000 0.000 0.000 § 0,000 0.000 4,000 ¢
51 2 HETHYL HEXENE-| Poo0.000 4.000 0,600 ) 0.000 0,000 0.000 ¢ 0.000 0.000 0.000
5% !2‘ 3 D%ﬁfﬂ'ﬂ"l_ FENTERE-2 ] 3.30[’ 0.003 0. 3gﬂ Poo0.000 Oqggg 0.090 ¢ O.ggg 4,000 O.ggg E
3 HEPTRIE i 000 45. 00 9.922 1 0.000 B. 0.336 1 0. 14.420 0. i
34 3 KETHYL MEXEHE-{ L0000 0,000 0000 1 0.000 0.000 0.000 1 0.000 0.000 0,000
53 3 NETHYL HEYEWE-3 i 0000 06.000 0,000 1 0.000 0000 0.000 { 0.000 0. 000 0,000
Jb C15 1 2 DIHETHYL CYC|OPENTANE i 000 0,000 0.000 0000 0. 000 0.000 & 0.000 z.000 0.074
1 A MR GR R e G
! PR1LH 22220 . H . N i

392 HETH'I‘L BEXENE-2 :3 0.000 0,000 0.600 E 0.000 0. 050 0000 & 0.000 0.000 0.000 E
E ? i :'

! ] ) |

13 1 i !

H H H i

1 H H i

) i | H

H i i i

H H H 1

i H H H

i i { H

i ] i i

i } i i

H i i i

1 i i :

) 1 1 1

: ) ' ‘

1 1 1 [l
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Table 6 - 5 cont'd
LOHPOHENT { Broup i3: DRUMKING ¢ Broep 14z PRODUCTION-DRSITE | Group 15: PRODUCTLON-DFFSITE |
SRaUP 1 Hin Hax Kean i His Hax Kean HIH ] Hax Hean
74 C15 1 ETHYL 3 RETHYL CYCLOPENTARE 1 0,000 4.000 0.000 § 0,000 0,060 0,000 | 0.000 1.240 047
77 TRANS | ETHYL J HETHYL CYCLOPEWTANE © 0,000 0,000 0.008 1 0,080 0.000 0,000 ¢ 0.000 1.5%0 0.059
78 W DLTARE Fo0.080 4,500 1058 1 0,000 2.000 0.502 1 0,000 14,5900 0,945
79 C8 OLEFIHE Poo0000 0.000 0,000 ¢ 0,000 0.000 0.000 | 0,000 0.900 G.000
B0 TRAKS 1 2 DIHETHYL CYCLOHEXANE 10,000 0.000 0,000 § 0,000 0.300 0,003 | 0,000 0.000 0.000
BY Z 4 DIMETHYL HEPTAKE {0,000 0,000 0.000 4 0,060 0,000 0,000 3 0.000 0.000 0.000
B2 TRLUEKE 13 100 174,800 41,289 ) 0.000 &7.100 2,008 § 0,000 19.400 2.1
B3 7 & DIUETHYL HEPTANE {0,000 0,000 0,000 1 0,090 0.000 0,000 1 0.000 0.000 0,009
B4 3 5 DIKETHYL HEPTANE o0 0.000 0.000 ¢ 0.000 0.000 0.000 0,000 0.000 0,000
93 2 HETHYL OCTAKE {0,000 1100 0,233 1 0.000 0. 400 0.028 §  0.000 4,650 0.25%
B4 4 METHYL OLYANE {0,000 0.000 0.006 1 0.000 0.000 0.000 0.000 0.000 0,000
87 J HETHYL OCTAIE Poo0.000 1.100 0.167 ¢ 0,000 0.400 0.088 1 0.000 3.400 . 200
BO N HGHANE 3o 0,000 1,100 0,222 7 0,000 1,300 0.033 | 0,000 11530 0.824
B9 ETHYL SEMIENE i 0,000 28,500 5,222 1 0,000 7.200 0,200 & 0.000 4,730 0,354
50 K XYLENE too0,000  7BLS06 13900 0 0,000  LB.FGO 0487 3 0,006 11.400 1,073
ol P XYLENE IR 114 0.000 0.000 § 0. 000 0.030 0.000 1 0.000 0.000 0.000
92 DIHETHYL QCTAKE 0,000 G.400 0.000 & 0.000 0.000 0000 ¢ 0,000 0.440 0.014
93 0 XYLENE bo0.000 24,700 5033 1 0.000 £.900 0.245 1 0,000 3.500 0.830
94 4 HETHYL NDNAKE i 0,000 0.000 0.000 1 0,000 0650 0.085 1 0.000 2,410 IR
93 2 HETHYL MOMRNE §oD,000 2.000 0.000 | D060 0,000 0,000 ¢ 0,000 0,000 0.000
24 TRIHETHYL HEPYANE bo0.000 2,300 0318 + 0,000 0. 700 0.02% ¢+ 0,000 1.760 0.130
97 150PROPYL BEMIERKE 50,000 &. 400 1422 0 0.000 1,130 0,499 1 0,000  §2.8% 1.264
90 3 HETHYL WONAHE too0,000 0.000 0,000 +  9.000 0.740 0080 1 0.000  20.4B0 0.773
99 N-DECANE V0,000 1.800 0.267 ¢+ 0,000 2,400 0.084 ¢ 0.000 b 810 0.437
100 H PROPYL BEWZEKE i 0.000 3.200 LAY 1 0000 2.400 0072 1 0.0 5.400 0,343
101 1 HETHYL 3 ETHYL BEWZERE 10,000 0.000 0.000 | 0,000 §.210 0,055 | 0.000 4,340 0.264
102 | RETHYL 4 ETHYL BEWIENE 16000 0.000 0.000 1 0,000 0. 300 0.005 | 9.000 2.780 0.084
£03 1 35 TRINETHYL BEMZERE 0,000 0,000 0,000 +  0.000 1,300 0,031 ¢+ 0,000 0.000 0..000
104 Cil PARAFFIN P 0.000 0.400 0,000 t 0.000 0.000 9,000 §  0.00p 4,000 0,000
{05 L1} PARAFFIN 0,000 0.000 0,000 1 0.000 0. 000 d.000 1 0,000 0.000 0,000
104 § RETHYL 2 ETHYL BEWIENE b 0,000 0,000 0.000 | 0.000 0.100 G004 1 0.000 0,100 0.004
107 1 2 4 TRINETHYL BEMIEKE 10,000 0. 000 0.000 | 0,000 3.500 0.083 ¢ 0.000 0.310 0,029
108 SEC BUTYL BEWZENE G000 0.000 6000 1 0,000 0.130 0.003 1 0.000 0. 000 0.000
109 Cil PARAFFIN P0.000 0,000 0.000 | 0.000 0.000 0,000 { 0.000 0.000 0. 000
[10 ARGHATIC T0.000 1,000 0.000 ¢ 0.000 2.000 0,037 L 0.000 0.000 0.000
18t 1 2 3 TRIMEYHYL HENIERE T0.000 0,000 0.000 & 0.000 0.060 0,007 }  0.0%0 0,480 0.043
112 N UNBECRNE N 0.000 0,000 1 p.o0B 0. 000 0,000 § 0,000 0,000 0.000
H3 C11 PARAFEIN t 0000 0.000 0.000 1 0.000 0.000 0,000 | 0,000 0.000 0,000
114 | METHYL 3 PROPYL BEMIEME 0,000 0.900 0.000 & g.000 0,330 0.004 1 0,000 0,000 0.000
145 N BUTYL DEMIENRE t0.000 0,000 0.000 £ 0,000 0.100 0.002 4 0,000 0.000 0.000
{54 1 3 DINETHYL 5 ETHYL BEMIEME {0,000 0.000 0.000 § 0,000 0,000 0,000 1 0,000 0.000 0.000
117 1 HETHYL 2 PROPYL BENIENE V0000 0.000 0,000 & 0.000 0,120 1002+ 0.000 0.000 0,000
118 § 4 DIMETHYL 2 ETHYL DERIERE L0000 0.000 0,000 L 0,000 0.000 0.000 % 0,000 0.000 0.000
119 1 3 DIRETHYL & ETHYL LEMIENE i 000 0. 000 0.000 §  0.000 0.000 0,000 0,000 0.000 0.000
120 | 7 DIMETHYL 4 ETHYL BEMIEHE {0.000 0.000 0400 % 0,060 2.830 4,209 1 0,000 3.920 0.169
121 C10 AROHATIC {0,000 Q.000 0.004 1 0,000 0.000 0.000 ¢ 0,000 0,000 0.000
122 C17 PARAFFIN v 0,000 1.009 0000 + 0.000 0.000 0.000 ¢ 0.000 0,000 0.000
123 IMREME t0.000 0,000 0,000 0,000 1.230 0.182 | 0.000 {,B80 0.176
124 CI2 PARRFFIN V0,000 0.000 6,000 | 0,060 0,580 ©.049 1 0.000 0,470 0,033
£25 1 3 DIMETHYL 2 ETHYL BEMZEME V0,900 3,000 0.000 §  0.000 0,500 0.014 | 0.000 0.060 0. 002
124 ¢ 2 4 5 TETRAHETHYL BENWZEME {0000 0,000 0.000 § 0.000 0,220 0,016 1 0.000 0.350 0.02%
127 1 2 3 5 TETRAKETHYL BENIENE i 0.000 0,000 0.000 ¢ 0,000 0. 440 0.015 1 0,000 .50 0.071
128 K DAGECAKE 1 0.000 0,000 0,009 1 0.000 0.030 0,000 1 0,000 0.000 0,000
129 CI1 FORAFFIN N 1) 3. 04 G0 ! G000 Q. 000 0080 ! D.ODD 0, 0l 0..bp0
130 C10 ARDRATIL {0,000 .00 0.000 ¥ 0,000 0.130 0,00 0,000 4.110 0.004
131 11 AROKATIC V0,000 G.000 0,000 § 0,000 0. 200 0,005 1 0,000 0,000 0.000
132 1HDENE 10000 0,000 0.000 ¢ 0,000 0,800 0.022 + 0.000 0.170 0.010
133 C1f ARQHATIC 0,000 0. 000 $.000 V0,000 0.000 0900 1 0.000 0.000 0.600
134 2 3 DIMYORE 4 HETHYL INCEKE 0,000 0.009 0,000+ 0.000 0,050 0001 1+ .08 0,000 0.000
135 DIHETHYL PROPYL BENZEME I 0.000 0,000 0.000 § 0,000 0.100 0.004 | 0,000 0,090 0.003
136 C11 AROHATEC i 0,000 0,006 0,000 ¢ 0.000 0,030 0.002 | 0.000 0.070 0.003
£37 2 3 DIHYARO § 3 DINEIHYL IMOENE too0,000 0.000 0,000 ) 0,000 0,300 0,009 ¢ 0000 .000 0.000
130 Cit AROMATIE v 0000 ¢.000 0,006 1 0,000 0.000 0.000 ¢ 0.000 0. 000 0.000
13% C11 ARDHATIC too0.000 0. 008 000§ 0.000 0,060 ¢.00) V0,000 0,000 0.000
140 # TRICECANE [ A ] 0,008 0.900 1 0.060 0.210 0.004 | 0,900 0,000 0.000
{41 2 3 DIHYORD 1 & DIKETHYL INDERE 10,000 0. 000 0.000 +  0.000 0. 050 b.0l1 0000 1,330 0.027
142 HAPHIHALENE boon.000 0,000 0,000 1 0,000 0, B0 0011 3 0,000 0.070 0,005
143 2 3 DIHYDRO 4 7 DIMETHYL INDENE L0000 0,000 0,000 ¢ 0,000 0080 0,005 1 0,000 0410 .00%
144 QIHYORG DIMETHYL IHOENE 0,000 0,000 0.000 i 0,000 0.130 0,082 0,000 0.200 0018
145 1 HETHYL NAPHTHALEKE ) 0,000 0.000 0.000 1 0.000 0. 040 0.006 1 0.000 0. 040 0.061
144 2 HETHYL MAPHTHALERE i 0.000 G000 0.068 ¢ g.uug 4. 138 G.e08 1 G600 & 140 0.008
147 RETHAKOL 0,000 ¢.000 0.000 & 0.000 0.000 0.000 7 0.000 0.000 0.000
£48 ETHAHAL i .00 0,009 0.000 1 0000 0.060 0.000 +  0.000 0.000 0,008
149 TERTIARY BUTYL ALLHOHOL FI Y Hi ) 1,300 0.278 1 0.0 0.0060 0.000 ¢ 0.0 0.600 0,004
150 HETHYL TERTIRRY BUTYL ETHER o00G0 101,900 18.478 | 0.000 0,000 0.008 ¢+ 0,008 b 400 0,000
151 TOTAL BYDROCAREONS VObLL100 §747.900  BEB.ISE 1 0,470 1B19.000 52,833 1V L.TI00 922,800 56,004
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Table 6 - 6

SASOLIKE i DVERALL i
COHPGNERT i HMin Hax Hean H

¢ PROPANE i 0,000 104,250 2,393 |
2 1SGBUTANE Poo0.000  Ab2.800  2£,285 i
3 N BUTAKE i 0.000 933,700 43,071
§ BUTENE-1 Poo0,000 302,240 I
§ ISDBUTENE 10,000 2.490 0.000 ¢
& TRANS BUTENE-2 t0,000 (42,240 4,006 3
7 C15 DUTENE-2 10,000 58.250 3,203 ¢
0 3 METHYL BUTEHE I i 0,000 7.540 0,307 &
9 1SOPENTANE {0,000 biB.100  32.490 ¢
10 N PENFAKE b0.000 323800 1a.248 ¢
I PENTERE-1 P 0.000 2,080 0.002 1
12 1 3 BUTADIENE i 0,000 32,320 1.192 |
13 2 HETHYL BUTENE-1 i 0000 4.800 0,004 |
14 TRANS PENTEHE-2 0000 23390 1.2% |
15 CI5 PENTEHE-2 0,000 20,400 0,790 |
16 2 METHYL BUTENE-2 to 0,000 30.4B0 1.064
17 2 2 DIMETHYL BUTANE boo0.000 3,450 i.134
18 CYCLIPENTEHE boo0.000  50.7HO 0.016 1
19 2 3 DINETHYL BUTANE 10,000 145,400 2914 |
20 2 HETHYL PENTANE i 0,000 244,300 7.003 &
21 CYCLGPENTANE {0,000 24.310 [ L LI
22 3 3 MHETHYL BUTENE- £ 0000 3,700 0,036
23 4 HETHYL PENTENE-2 i 0.000 14,450 0,309 |
24 3 NETHYL PENTANE v 0,000 §76.200 5.437 |
25 N HEXRYE b 0,000 297,300 b.218
26 2 HETHYL PENTENE-1 {0,000 1i.B10 0.019
27 TRAKS HEXENE-3 0,000 13,430 0.250
28 {15 HEXENE-3 i 0,000 7.020 0.0{8
27 TRANS HEXENE-2 i 0,000 10,300 0.342
30 2 BETHYL PENTENE-2 I 0,000 4,700 0,206 |
3i CIS 3 HETHYL PENTENE-2 i 0,000 3.490 0118 1
32 TRANS 4 HETHY| CYCLOPENTENE i 0,000 5,530 0. 119 3
33 TRAHS 3 HETHYL FERTENE-2 i 0,000 6,200 0.103 1§
34 C18 HEXENE-2 ¢ 0.000 0.500 0.001
35 2 4 DINETHYLPENTARE i0.000 18,300 0.405 ¢
3b HETHYL CYCLGPENTAHNE ¢ 0.000 44,000 2.32% &
37 2 3 DIMETHYL BUTENE-2 ¢ 0,000 13.430 0,103}
30 2 KETHYL HEXANE ! 0,000 15,700 0.391 !
39 C35 4 METHYL CYCLOPERTENE i 0.000 i, 440 0,030 3
40 LYELOHEXANE {0,000  5b.500 1,334 4
41 2 3 DIMETHYL PEHTANE {0,000 3b.400 47
42 4 HETHYL HEXENE-2 i0.000 21,780 0.778 ¢
§3 {0,000 1,800 0.003
44 3 KETHYL HEXANE v 0000 4A.300 1769 |
43 2 7 4 TRINETHYL PENTAKE b 0.000  10.4%0 0.724 |
4 4 HETHYL HEXERE-! 10,000 0,050 0.000 |
47 TRANS | 5 DENETHYL CYCLOPERTANE 0000 5,400 0,020 |
40 C15 | 3 DIMETHYL CYCLOFERTANE ¢ 0,000 §.210 0,545 |
49 TRARS 1 2 DIHETHYL CYCLOPENTAKE i 0,000 5,030 0.070
50 CYCLOBEXERE i 0.000 0,940 0,005 1}
al 7 HETHYL HEXENE-I £ 04000 0. 450 0.004 i
a2 1 3 DIMETHYL PENTENE-2 i 0,000 1,900 0.003
a3 N HEPTANE boo0.4000 44,000 1,212 )
94 3 HETHYL HEXEME-{ boo0.000 &.300 0.016 i
39 3 HETHYL HEXENE-3 0,000 2.000 0.010
5h €15 | 2 DIKETHYL CYCLOPENTANE I 0,000 2,000 0.032 4
37 HEPTENE-I i 0,000 0. 100 0.000 ¥
58 AENIEME i 0,000 116,300 4.200 ¢}
59 2 BETHYL HEXENE-2 {0,000 8.000 0.03 1}
40 HEPTENE-2 I 0,000 0.750 0.020 1
b1 3 HETHYL HEXENE 2 T 0.000 4.600 0,028 |
b2 L7 OLEFINE i 0.000 0.970 0.037 |
63 HETHYL CYCLOHEXAME i 0,000 58,800 0431 0
64 2 5 DINETHYL HEXANE {0,000 2.000 0,038 1
&3 2 4 DIMETHYL HEXAHE i 0.000 2.200 0.039 1
&4 ETHYL CYCLOPENYANE i 0,060 2.000 0.032 i
57 1 2 4 TRINETHYL CYCLOPENTANE To0.000 1.360 0,006 !
£3 2 3 4 TREMETHYL PENTANE {0,000 3.400 095
69 2 3 3 TRIMETHYL PENTANE {0,000 6,290 0.063
70 23 HHETHYL HEXAKE i 0.000 2,480 0.04f ¢
7L 2 HETHYL HEPTANE i 0.000 9.400 0,228 ¢
72 4 NETHYL HEFTAME I 0.000 3.190 0,059 &
73 3 4 DIHETHYL MEXANE I 0.000 0.890 0015 4
74 3 HETHYL HEPTANE 30,000 2.150 0,044 |
70 IRANG 1 3 DIMETHYL CYCLOKEXAHE ¢ 0000 2,040 0,04 |
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Table 6 — 6 cont'd

GASOL INE | OVERALL
LEUPONENRT t Hin Hax Hear

76 £1S L ETHYL 3 HETHYL CYCLAPENTANE
77 TRANG | ETHYL 3 HETHYL CYCLOPENTANE
78 1 GETARE

79 [B GLEFIHE

89 TRANS 1 2 DINETHYL CYCLOHEXANE

B1 2 4 BINETHYE HEPTANE

2 YOLUENHE

B3 2 & DIBETHYL HEPTANE

B4 3 5 DIKETHYL HEPTANE

B3 2 HEFHYL OCTANE

0.600 3430 0.635
0.00¢ .73 0,012
0.000 14,900 0.232
4.000 0.550 2010
0,000 0.3%0 9,009
0.9000 1.350 0,006
0.000  194.800 &,791
0,000 3.300 0,132
0.000 4,920 0.016
0.460 4.450 0.115

EH
86 4 KETHYL OCTAME P 0000 3.700 0,908
97 3 HEEHYL DCTANE 0,000 1.600 0.077
B ¥ HOMANE i0.000  19.226 0.349
B9 ETHYL BENIENE bo6.000 15,500 g.781
90 # XYLEME {0090 163,900 2.409
94 # XYLEWE i G090 370 6.039
92 DIHETHYL OCTANE bo0.000 1,380 .09
93 0 IYLEHE boo6.000 37,000 6.971
94 4 HETHYL HOHRNE t0.000 8,570 0.020
73 2 RETHYL HONAME too0.600 §.030 0.017
94 TRIMETHYL HEPTANE 0,000 8.300 t1n
97 1SAPROPYL BENIENE io0.006  27.100 0,82
98 3 HETHYL HONANE i 0.000 20,480 0.062
39 H-DECRKE i 0,000 b 81 0,193
10G: § FRAPYL BENIERE 0006 33,200 9.307
101 1 METHYL 3 ETHYL BENIERE 10,00 3.000 0.071
107 | HETHYL & ETEYL BEHZEKE T 0.000 2,280 8.007
103 1 3 5 TRIBETHYL BENIENE 19,000 7.780 ¢.954
194 Cil PARAFFIN i 0.000 1.320 4018
105 €11 PARAFFIN i 0000 1.140 0. 040
£0b t HETHYL 2 ETHYL BENRENE 0,000 2,140 0,035
107 1 2 4 TRIMETHYL BENIEHE o000 9.780 0,256
108 SEC BUTYL BEMIEKE 0008 0,780 0.001
109 €11 PARAFFIN 0,000 0.410 ¢.003
L0 ARGAATIE PG00 S.200 0.004
{41 12 3 TRINETHYL BENIENE U 6,000 7140 6.022
112 N UNBECRNE i G000 4.000 4000
113 C1§ PARAFFINH b G.000 9.000 0,000
114 § KETHYL 3 PROPYL BEMIENE U 6,000 1.340 0,003
115 H BUTYL BENIERE i G000 0.910 0.0i1
116 1 3 DIKETHYL 5 ETHYL BENIENE § o 0.G00 0.006 0.000
117 | HETHYL 2 PROPYL BENIEME i0.000 0.160 0,004
118 ¢ 4 DIMETHYL 2 £THYE DENIENE 0,000 0.890 4.004
119 1 3 DINEIHYL 4 ETHYL BENIENE io0.000 0.920 9.006
120 1 2 DIMEINVL 4 ETHYL BENIERE 10000 .000 4.104
121 £10 ARUNATIC i 0,000 ¢.300 0.002
122 C12 PARAFFIN i 6000 6.090 0.000
123 IHDENE i 6.000 17.500 0.017
{24 £12 PARRFFIN t0.000 7.060 0.023
£25 1 3 DINETHYL 2 ETHYL BEMIENE b0.900 0,930 0.002
{26 1 2 4 5 TETRAKETHYL BERIENE Po0.800 1,070 0.004
127 1 2 3 5 TETRAHETHYL BERIEHE P00k 3.700 0.0t4
{20 N DORECAHE i 0,060 1,140 0,002
129 Ti1 PARREF 1N io0,000 4,000 5,000
130 Ci0 ARODNATIC boo0.009 {4,850 G.008
131 Cii ARDRAFIC i 0.000 9,200 6.001
132 THOENE i 0.000 2760 0.007
133 C11 ARDMATIC TG00 0.000 0.000
134 2 3 DIHYDRD & METHYL INDENE i 6.000 0.220 0.001
135 DINETHYL PROFYL DBENMIENE v 6,000 0.200 9.004
136 C11 ARGMATIC t0.600 0.280 4.902
137 2 3 BIKYDRO | 3 DIHETHYL THDEKE t0.000 0.295 8,402
£30 C11 ARGHATIC io0.600 0.130 8,000
{39 C11 ARGHATIC {0,000 0.270 8.001
140 K TAIDECRNE i 0,000 6.7 0.001
{41 2 3 DIKYDRE { 6 DINETHYL INGEME i 0,000 G080 0,004
142 HAPHEHALERE 19,000 2,780 0.003
143 2 3 DIHYDRE 4 7 DIMETHYL INZENE io0.000 0.276 0.001
144 DIRYERA DIKETHYL 1HDENE P00 0. 206 0.002
145 1 HETHYL NAPKTHRALENE P800 0.750 4.002
146 2 HETHYL, HAPHTHRALENE b0.00 4,300 G.011
147 HETHAKAL Poo0.000 132,900 1,307
145 ETHANGE i 0,060 4.060 0,600
149 TEATIARY BUTYL ALCKOHOL io0.000  29.880 0. 208
150 HETHYL YERTIARY BUTYL ETHER IE B0 16940 1,832

4.0 500 .
151 TOTAL HYDROCARBONS 0.500 36%4.900  207.004
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Table 7 Minimum, maximum and arithmetic mean exposures (mg/m?)
individual compounds, groups of components and total
hydrocarbons by job groups

COMPDYENT t Group 13 ROAD TOP <1 Howr | Group 2: ADAD BOTYOM <1 Hour } Group J: 5. BTN, SELF-FILL 1
GREGUP i Hin Hax Hean i Hin ax pan i Kin Hax Hean i
PROPANE Voo0.000 106,250 L0 1 6000 7,500 0.914 | 0.000 42,360 B2
DUFANES Oo0.000 2149.550 214968 3 0,730 70.070 12-299 1 4.9460 455,930 134,958 ¢
PENTAHES EO0.050 1018.560  13LA39 4 0.000  74.470  12.49% ) 9,550 235.540  &4.0%8 !
HEXANES P0.000 359,463 39.404 1 0,000  49.0B0 J.83% 1 LAI0 04450 3576 )
HEFTANES 10,000 [43.7%3 B.133 1 0,000 17,240 L.&26 ¢ 0. 32.170 4.037 !
GCTAKES 0,000 30.464 1,235 1 0,090 12,850 1.277 ¢ 0,000 §9.520 ETh )
NOHANES Poo0.000 143,793 g.453 1 0.000 17.240 1.628 1 0.000 32,710 4,037 &
CYCLOPERTANE 0,000 17,060 1.9% 1 0.000 1,550 0.222 1 0,000 4.4810 1.425
H-HEXpNE To0.000 47.400 8.293 ¢ 0,000 £.500 1275 4 0,000  15.906 5348 )
LYCLOHEXAHE 10,000 24,800 L9800 0,000 1160 0,020 ¢ 0.000 0.000 0,000 |
CYCLDHEXENE 10,000 0. 760 0.020 1 0.000 0.030 0,001 1 0.000 0.000 0.000
BEHZENE foo0.000  &0.500 5,098 1 0.000 5.4B0 1.434 1 0,000 13130 5,325 |
T0LVERE Poo0.000 £3.E00 11,335 1 0.005  43.700 5472 1 0,050 17,440 399 i
XYLENES 0,000 1334 0.543 ¢ 0.000 4,230 0.347 1 0.000 4,860 0,336 |
TRIMETHYLBEWIENES i 0.000 40,100 5,225 1 0.000 30,500 4.325 ¢ 0.000 T.480 174
CUHENE 1 0.000 4,300 0,358 1+ 0.000 27.100 J.435 1 0.000 0.250 0.012 |
NAFHTHALENE io0.000 2,780 0.020 1 0.000 0.000 0.000 | 0.000 0.000 0.000 ¢
TOTAL HYDROCARBDNS ¢ b.400 3029.B00  450.79 ! B.200  235.920 76 046 ! 52.300  728.520 #4401 !
COHPONENT b Broup 4 ROAD TOP X1 Hour  { Browp 5S¢ RDAD BOTTON ¥4 Hour | Broup h: ROAD OELJVERY |
sROUP | Bin Hax Hean H ] Hax Hean i Hin Hiax Hean |
FROFANE P800 15,800 1.592 1 0000 11.540 0.422 1 0.000 56,200 2,243
BUTAHES ©0.000 433,030 45073 % 0.000 352,030 ZB.595 & 0.100  937.400 4% LA E
PENIANES P0.000 507,270 32965 ! 0,100 380330 15,980 ¢ 0.500 370.8%0 38506 |
HEXANES i 0,000 226,640 £2.445 1 0.000 B, 850 3627 1 0.000 477.900 25.730 !
HEPTAKES Voo0.000 44,570 2,800 1 0.000 14,6480 1.BE2 © 0.000 101,100 o.081 ¢
OCTANES Poo0.000 22,080 1.082 1 0.000 ¢5.780 1008 & 0,000 17,700 0.756 |
HONANES t0.000 46,570 2,800 & 0,000 34,440 L8127 0,000 101.100 5.081
LYELOPENFANE Poo0.900 8. 700 0,608 F 0.000 5. 920 [N TR W] 20. 700 1166
N-HELANE 1 0.000 58, 600 29148 1 0,000 19.750 1.288 §  0.000 37.700 AN Vi
CYCLOHEXANE Poooooe 10,500 0.582 | 0.000 1.400 0.16% ¢ 0.000 43,200 2.268 1}
CYCLOHESENE Poo0.060 0.170 0.006 1 0.000 0.000 0,000 +  0.000 0, 060 0.000 i
BENIENE t0.000 30,700 1734 4 0000 12,000 1212 1 0.000 101,900 5.086 !
TOLBENE i 0.000 66 300 3856 & 0,000 13,000 1.507 4 0.500 189.200  10.255 !
{YLENES i 0,000 2,780 0.170 +  0.000 2,920 0.093 {0,000 0.700 0.024 !
TRINETHYLEEHZENES P00 31,000 1.B&S 1 0.000 13310 1.519 1 0,000  #76.B00 1.790 |
CUNERE i .00 §.500 0.24] 1 0.000 7,420 0.400 | 0.000 £.600 0.072
HAFHTHALERE i 0.000 0,530 0.008 1 0,000 0,000 0.000 1 0.000 0.000 0.600
TOTAL MYDROCARBOKS P40 1229.400 137,560 0500 723,300  &5.6%4 ! 3.200 3604500 24,054 !
COHPGHERT t Group 7v S, STH. ATTENBANT | Group B3 SHIPS LLOSED i Grosp 9: SHEPS OPEM i
GROUP H Hax Hean i Mia Hax Hean HI Hax Kean H
PROPANE 1 0.000 1,760 0445 ¢ 0.000 10.780 2956 1 0.000 2.230 0.479 1
BUTARES HE AV $0.710 10610 0.340  711.530  188.064 ! 0.110  10L.450 26,840 |
PENTANES i 0800 28.710 9.787 1 1,020 Z95.240 B85.978 0,160  149.390 38.42% |
HEXANES T 0.200 8.340 2481 ¢ 0,100 81,930 Z5.E9F ! 0,000 52,240 14,915 !
HEPFARES 10,000 2. 496 0.956 | 0.000 41,350 b.0hY | 0.0BO 9.700 3728
OCTANES too0-000 1.040 0.189 1 0.000  f0.440 £.032 1 0,000 7,360 1.957
NDNANES i 0,000 1430 0,356 1 0,000  41.350 6.861 1 0,060 §5.700 3.928
CYCLOPENTANE 0,000 0,370 0.064 1 0.000 4.070 1.031 ¢ 0,000 3760 f151
H=HE XARE b 0,000 2.950 0.432 1 0.000  10.050 .45 1 0.000 4,850 1.759 ¢
CYCLOKEXANE 0,000 0,000 0.000 5  0.000 1.020 0.113 1 0.000 0.000 0.000
CYCLOMEXEHE HENIT) 0,000 0,000 0,000 0-000 0.000 | 000 0.050 0.013 4
BENIENE i 0,000 1.280 0352 1+ 0,000 21.690 1644 1 0.0%0 §.620 1470 ¢
TOLUEKE P b LaD 1500 0.583 1 0,100 17.900 4,202 0110 52940 3090 ¢
YYLENES boo0.000 0. 384 0.042 |} 0.000 1. 630 0.243 0,400 1.910 0.936
TRIMETHEL BENZENES ) 0. 980 0079 § 0 0.008  £1.090 2133 5 L1800 16,450 1394
CUHENE HIE 1111} 0100 0.008 1 0,000 0. 000 0.000 5 0,000 0.000 0.000
HAFHTHALENE 0000 0.000 0,000 1 0.090 1,000 0.000 & 0.000 0.000 0,000
TOTRL HyDROCARBONS 7.8%0  104.340 2.7 7 2,380 10BR.400 339.7I7 ; 2.440  322.01¢ 119,073
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Table 7 cont'd
COMFOHERT | Group LG: DARGES CLOSEC { Graug thy JETTYHEW ¢ Breup L2: RAILCAR TOP '
GROUP H ax Hean i Bin Hax HRoan i Rin Hax Kean H
PRAPANE 1 0.008 10, 496 2.385 1 0.000 47.740 1130 0 LB 4,470 0.870
BUTRNES Y0.430 413,426 77.785 1 0.050 3Z0.870 39,096 ¢ 0,000 249,140 3L
PENTANES Yo0.000 714180 F4.790 ¢t 0.100 206,930 39.227 1 0,000 196.430 23,024 ¢
HEXANES ¢ 0.000 191,460 26,855 ¢ 0.000  10%.1Z0 18.046 1 0,000 09,780 10,091 ¢}
HEPTANES P 000 43,430 7.280 4 0,000 24730 3506 1 0.000 26,150 2,461 1
DETANES Yoogp00 30,080 4,266 1 0,000 10,580 1,735 0 0,000 28,430 1081 !
KOMRKES V0,800 43,430 7.788 1+ Q.000 20,730 1,500 L 0.000 24,730 Ak
CYELDFERTANE 10,000 24,310 2,450+ 0.000 7.580 i 040 ¢ 0,000 3430 0,681 |
N-HEXANE i 0,000 44,100 5,704 4 0,000 1.040 1,631 1 0.000 4.890 1.205 ¢
CYCLOHEXRAKE {0000 5. 040 0. 460 | 0.000 0. 30 0044 1 0,000 2.000 0.263
CYCLOHEXEHE VG000 0,000 0.600 4 0.000 0.340 0,029 ¢ 0.000 0,000 0,000
BENTERE oo 31540 4728 1+ 0.000 5.8680 1.522 1 0.000 7.460 1,450 |
TOLHEKE Uo0.050 24,380 5.935 | 0.050 4.500 2,30 ¢+ 0100 27.920 2808 |
XYLEKES V0,000 2,100 0.340 §  0.000 4.440 0,487 | 0,000  EV.560 0,023 ¢
TRIKETHYLBENZENES HE M 11,870 217 4 0,000 5,99 1,755 | 0.000 22,830 1836 4
CUHERE bo0.000 0,940 0,148 3 0.000 0,400 0.067 +  0.000 0.900 0,22
RAPHTHALEUE LI VL 0.080 0,000 4 0.000 9.900 0,000 4 0,000 1,000 0,000 ¢
TOTAL HYDROCARBONS VL5300 1750400 262,933 ! 3.300 858,210 120.113 1 2000 935430 aATI0 ¢
LONPONENT ! Broug 13 BRUMKDNG ! Braup 14: PROBUCTION-DNSITE Group k5: PRODUCTIOH-DFFSLIE |
GROYP i Hin Hax Heae ! Hin Hax Mezn i Hin HBax Hean 1
PROPAYE i 0000 11.300 154 4 0.000 47.040 Z.042 L Q.000 2.800 0,583 ¢
BUTANES {0,000 00,400 227,067 1 0.000 BOB.A20 {7,118 3 0000 309.410 16,597 )
PENTANES PoO7A, 500 405,000 193,155 1 0.000 435,340 11,876 0,000 147,380 10,320
HEXAKES {2,400 Q1R300 1E7.EB24 ¢ 0,000 542,30 10,698 | 0.000 {17,500 9.643
HERTANES Uoo0.000 172,800 39,332 ¢ 0.000 41490 1,37+ 0,000 70,530 3.939 4
DEYANES foo0.000 23,700 4,879 ¢+ 0,000 5. 640 0,202 0,000 3RTH L0 ¢
HOHANES Po0.000 172,800 0 39.332 1 0000 ALY [.357 ¢ 0,000 70,530 3.933
CYCLOPENTARE t0.000 12,800 4,689 1 0000 0.730 0,023 & 0.000 3,800 0.232 1
H-HEIAKE {2,400 297.300 s1.q72 1 0.000 134,270 2,97 4 0.000 £3,450 s
CYCLOMEXANE 1] 55,300 13,000 % 0.0GO0 7.700 0300 v 0,000 0,000 4000
CYCLOHEXENE 10,600 0,000 0,000 ;  0.000 0.060 D000 1 0.000 0.000 0.000 i
BEKIENE 0,000 134,300 27,222 1 0.000 23800 p. a8 ¢+ 0,000 14,100 6,967 !
TOLUEHE tO3.100 194,800 45,289 1 0.000 b7.100 2,008 1 0,000 19,600 2,193 1
XYLEKES too0.000 0,000 0.000 | 0.000 4. Bb 042t 1 0.000 0.790 0.072 |
TRiHE THYLEEHIERES t0.000 131700 74,255 4 0,000 32,830 0.933 |+ 0.000 21630 2.459 1
CLHENE i 0.o000 4.400 1.422 1 0000 1.130 0,195 1 o000 12.630 1.2 |
HAPHTHALERE T DGDE {10100 0.000 ¢ 0.000 0.180 0011 ¢ 0,000 0.070 0.005
TOTAL HYBROCARBONS !B1.500 747,806 ASA.336 ¢ 0,470 1B19.000 52.83% ' 3770 322.BDC 56,001 1}
CONPONENT ! GVERALL |
BROUP I Hin Hax Hean H
FROPANE {0,000 104,250 2,393 ¢
BUTHIES L0,000 7149.530 73.040 1
PERTANES 10,000 103,340 33.371 |
HEXANES 0,000 §k.300 28,031
HEFTANES Poo0.600  $72.BO0 'Y
OCTANES o000 39.720 1716 ¢
HOUANES Yoo0.000 172,800 5,170 ¢
CYCLOFENTAME 0000 24,310 o1ad
H-HEXRNE Yoo0,000 297,300 6,214 1
{YOLOKEXAKE to0.000 56, 30 1338
LYELDHEXENE H (N ] 0,980 0.003 |
BENIENE Log.000 316300 4,708 ¢
EOLUEKE 0000 194.800 5,010 ¢
{YLEHES i 0,000 24.700 0,084
FRIHETHYI BENZERES 0000 176.800 4.200 %
CUHENE b0t 27,100 0.525
HEPHTHALEHE V0,000 2,780 7,003 |
T0TAL HYDROCARDDNS V0,000 3484.900  207.004
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Table 8 Benzene exposure data summary

Ho. of [Arithmetic | Standard Geumatric Guumefﬁ}c Exposure levels {mg/m?) Percentagen of exposures oxceeding:
DFERATION Samples Hean Deviation Hean 5-p exceeded hy: i 2.5 5 1o 20 rpm
(mp/u} (mp/m*) (mg/m*) 0% 5% 1z k] 8 H 33 66 {mp/a®)
Short-term
1. Rond cop 142 6.0 6.9 1.6 29 1 17 23 6221 | & : 0
<l hr
2. fload bottem 59 th Lk 027 2.0 3.8 4 5 503 i2f o 0 | o« 0
<1
3. Service Stacdon| 23 4.3 43 2.0 3.4 1z 11 w | e e ] o 0
gelf~f£11
Long-temm
4. Road rap 63 1.7 4.0 0.30 w5 |3z 0.7 apfa ] 2 | 2| o 0
>1 hr
5. foad botton 34 1.2 76 0.18 5.5 (3.3 8.9 15t 9f & 1o | n 0
»]1 hr
6. fond delivery 28 51 15.9 0n I 19 AR ST NI BT B 3
7. Service Statiol 13 0.35 0,38 0,060 33 n 95 AL ™ied o] o 0 o 0
attendant
B. Shipo cloved 9 46 6.9 12 - 16 31t} w | stz | ] on 0
9. Ships open § 1.5 ") 11 PR P 5 o) we owa| e Jo i oo 0
10, Barges clased 1 4 5B 014 65 21 art® we ) wm|m e | o a
1. lettymon 21 " 1.8 043 b | 5.8 mE | o | o | o n
12. matlear vep a2 15 2.7 015 5.2 | 1.5 9.0 p3lat 3] & 10 ] @ B
13 Drumming 9 7.2 346 9.1 2.8 72 200(6) I“{u) 89 m 67 11 11
14. vroduccion - &2 0.88 13 0.022 133 1083 21 2419} 1l 3 1| o 0
onsite
15 Productlon - 27 0.9 2.8 0.070 64 |1 6.5 iptet s ol oa 0
affsire

Hotes:
(a) Extrapelated from data distribution on probabilicy graph

{b) G850 is not reliable as data sets centain values of zero
{c) iD ~ Ipsuificlept datn for extrapolation
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APPENDIX T -~ EXPOSURE STATISTICS AND STATISTICAL ANALYSIS OF DATA

In most countries the concept of "compliance" with exposure limits
is not defined rigorously. For example. in the UK, exposure limits
are defined as ''levels which should not normally be exceeded", A
set of exposure measurements for & specific operation will
typically contain values covering a wide range from zero, i.e.
below the limit of detection, to possibly above the exposure limit.
Statistical analysis and professional hygiene judgement can assist
in the assessment of such a set of data for compliance,.

An approach which is commonly followed by professional hygienistsg
is to accept that data are in compliance when not less than 957 of
the measurements are below the exposure limit. In simplest terms
this can be taken as no more than one in twenty values exceeding
the limit. However this simple approach can give rise to problems,
for example:

- it may not be possible to collect twenty samples;

- interpretation may be difficult if there are spurious values
in the sample set due to contaminated samplers, samples that
have been tampered with, samples taken during a spillage or
other atypical event, samples taken when wrong operating
procedures have been followed, etc.

A better approach is to use a statistical aralysis of the data such
as probability (or cumulative frequency} plotting. This involves
plotting, on special graph paper, the exposure data values arranged
in ascending order against their frequency of occurrence (expressed
as a cumulative percentage}, This cumulative percentage is not
based on simple proportion i.e. 1 value = 5% of 20 values, but on a
statistically derived weighting.

In practice it is generally found that plotting the log values of
the exposures against the cumulative frequency percentages gives
the straightest line plot, which implies that the distribution of
the data is lognormal rather than normal. Normal distributions
(theoretically) contain negative values whereas exposures can
obviously only be zero or positive. Lognormal distributions are
truncated above zero fas there is no log of zero) and tend to tail
off toward higher concentration more than normal distributions.

A lognormal distribution can be characterised by two statistical
parameters, the geomeiric mean (the value above and below which 507
of the data lies) and the geometric standard deviation (the slope
of the cumulative frequency plot} which is a measure of the
variability of the data, From thesge two values the best fit line
(theoretical distribution) can be drawn. It should be noted however
that the value of the geometric standard deviation (GSD) is not
very reliable when data contain & significant percentage of zero
values. Because there is no log of zero, some positive value must
be agsigned to zero results, i.e. exposures below the limit of
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detection of the method, in order to calculate the GSD, A value of
half the detection limit is commonly used. Whatever value is chosen
affects the GSD; the lower the chosen value the greater is the GSD,

These plots can be used to predict the probability of exposures
exceeding any limit value, either from the plotted data lines,
where there are sufficient data, or by extrapolating from either
the plotted data line or the "best fit" line.

In practice the 957 '"compliance' point is best assessed from the
concentration at which the plotted data line (rather than the 'best
fit" line) crosses the 95th percentile. If the data are
insufficient to reach the 95th percentile then either the plotted
data line or the '"best fit" line can be extraprlated to it,
exercising judgement on which appears to be likely to give the most
probable value. It is imprudent to extrapolate these lines too far.

The cumulative frequency plot can be used to determine compliance
at other percentages or, conversely it can also be used to
determine the percentage of exposure values in excess of any
particular value.
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