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Gasoline and its Organic Constituents

Guideline

Because of the complexity of gasoline, a maximum
acceptable concentration (MAC) for gasolinein
drinking water has not been established.

I dentity, Use and Sourcesin the

Environment

Gasolines are complex mixtures that contain many
substances, such as antiknock agents, antioxidants,
metal deactivators, antirust additives, anti-icing agents,
preignition additives, upper cylinder lubricants and dyes.
Commercial gasolines contain mainly C, to Cg paraffins
(60 to 80%), with much smaller quantities of aromatic
compounds (14 to 33%) and olefins (6.4 to 13%).

Gasoline is usually considered as a mixture of those
hydrocarbons that boil between -1 and 202°C.1~ The
density of gasolineis reported to be about 0.730 g/cm3,
and its vapour pressure is estimated to be 93.3 kPa at
25°C.56 Gasoline is highly flammable with a flash point
of -45°C and minimum and maximum explosion limits
inair of 1.3 and 6% by volume.” It is not possible to
define gasoline and its composition exactly because
the properties of gasoline are somewhat variable.

The most important use of gasolineisasafuel in
internal combustion engines, principally automobile,
aviation and marine engines. It has also been used as
asolvent for rubber adhesives and as a finishing agent
for artificial leathers.

During 1982, 41 Canadian establishments were
engaged in the refining of crude petroleum, producing
34 503.8 million litres of gasoline. A slight decrease
was observed in 1983, when 34 003.8 million litres
were produced.8 In 1982 and 1983, Canadian exports
of gasoline amounted to 500 and 12.4 million litres,
respectively.® In the same years, imports were 22.6
and 43.7 million litres, respectively.1°

Regular leaded gasoline represented 59.6 and
58.3% of all gasoline salesin 1982 and 1983,
respectively, and regular unleaded gasoline accounted
for 31.8 and 33.8% during the same periods. Premium
unleaded gasoline sales represented only 8.6 and
7.8% of the total salesfor 1982 and 1983, respectively.

Exposure

Gasoline is not likely to be found in drinking water
except as the result of a spill or aleaking storage tank.
When gasoline comes into contact with water, thereis
selective partitioning. The aromatic compounds tend
to dissolve in the water, and the aliphatic compounds
remain on the surface or evaporate into the air. Thus,
those substances that remain dissolved in the water
are not gasoline, as such.

When gasoline enters groundwater, such as from
aleaking storage tank, it tends to remain more like the
original mixture. In such a situation, the liquid migrates
down to the water table and then laterally along it.
Becauseit is confined underground, there will be only
limited evaporation of the more volatile components;
however, the more water-soluble compounds (aromatics)
will, as with surface water, dissolve in the groundwater
and may become widely distributed in the subsurface
water!® unless they are adsorbed on surfaces or on
suspended matter.

Between 1974 and 1981, 13 566 petroleum fuel and
oil spillsin Canada were reported to the Environmental
Protection Service of Environment Canada.’? From the
National Analysis of Trends in Emergencies System
(NATES), there were only 1524 reported “ events”
(leaks) from surface and subsurface storage tanks
between 1974 and 1983, and it has been estimated that
during this time 29 760 tonnes or about 45 million litres
of gasoline were spilled or leaked into the subsurface.?

Some organic constituents of gasoline have been
detected in water in Canada. Only limited data are
available on the levels of benzene found in Canadian
drinking water supplies. Benzene was detected in 50 to
60% of potable water samples taken at 30 treatment
facilities across Canada.’® Mean concentrations ranged
from 1 to 3 ng/L, and a maximum value of 48 ng/L
was recorded in one instance.

In astudy of 30 potable water treatment plants
in Canada, analysis of the raw water showed toluene,
ethylbenzene and para-xylene, and meta- and
ortho-xylene to be present in 27, 14 and 7 of the
60 samples, respectively.1314 In both the raw and treated
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water, ethylbenzene and m-xylene were found at
concentrations below 0.001 mg/L, whereas the
concentration of toluene was 0.002 mg/L in the treated
water. In astudy of Ontario drinking water, toluene and
xylene were found at concentrations ranging from the
detection limit of 15 ng/L to 500 ng/L.15 When drinking
water from 12 Great L akes municipalities was analysed,
toluene was detected in five areas (1.0 to 2.8 ng/L) and
o- and p-xylenein seven areas (1.1 to 12.0 ng/L total).
No values were given for ethylbenzene.16

Analytical Methods and Treatment
Technology

Studies involving the determination of gasoline
in water samples commonly use benzene and its alkyl
derivatives (up to propylbenzene) for identification and
quantitation.317-19

Because of the varying compositions of gasoline,
it is necessary, for testing purposes, to have standard
reference fuels. Both the American Society for Testing
and Materials (ASTM) and the American Petroleum
Ingtitute (API) have such standard fuels.

Aeration has been used successfully in the
treatment of potable well water contaminated by a
gasoline spill.%°

Classification and Assessment

Exposure to gasoline per seisunlikely to occur.
Because of the complexity of gasoline and its variable
composition, it is not appropriate to review any data
on the health effects of exposure to gasoline in drinking
water. Therefore, gasoline has not been classified on the
basis of potential health effects.

Some of the constituents of interest from a health
point of view (i.e., benzene, toluene, ethylbenzene, the
xylenes, lead and 1,2-dichloroethane) are dealt with

separately.

Rationale

People would probably not drink water if it had the
taste and smell of gasoline. Such rejection of the water
would take place at concentrations well below those at
which there might be harmful effects. For this reason
and because of the complexity of gasoline, a maximum
acceptable concentration (MAC) for gasoline in
drinking water has not been established.

References

1. American Society for Testing and Materials. Standard specification
for automotive gasoline: D439. In: 1983 annual book of ASTM
standards. p. 228 (1983).

2. Bingham, E., Trosset, R.P. and Warshawsky, D. Carcinogenic
potential of petroleum hydrocarbons. J. Environ. Pathol. Toxicol.,
3: 483 (1980).

3. Jdltes, R. and Veldink, R. The gas chromatographic determination
of petrol in water. J. Chromatogr., 27: 242 (1967).

4. Speight, J.G. The chemistry and technology of petroleum.
Marcel Dekker, New York, NY (1980).

5. Bunner, D. Personal communication. Gulf Refinery, Clarkson,
May (1984).

6. O'Flynn, B. Personal communication. Shell Refinery, Oakville,
May (1984).

7. Chemical Evaluation Search and Retrieval System (CESARS
Data System). NIH-EPA Chemical Information System (1984).

8. Statistics Canada. Refined petroleum products, supply and
disposition of petroleum products, Canada, 45-004 (1982 and 1983).

9. Statistics Canada. Imports by commodities and countries, 65-007
(1982 and 1983).

10. Statistics Canada. Exports by commaodities and countries, 65-004
(1982 and 1983).

11. Cherry, J.A. Piezometers and other permanently-installed devices
for groundwater quality monitoring. Presented at the PACE Seminar
on Groundwater and Petroleum Hydrocarbons, June (1983).

12. Labuda, J. National technical overview: leaking underground
storage tanks. Presented at the Seminar of the International
Association of Hydrogeol ogists (1984).

13. Otson, R., Williams, D.T. and Bothwell, P.D. Volatile organic
compounds in water at thirty Canadian potable water treatment
facilities. J. Assoc. Off. Anal. Chem., 65(6): 1370 (1982).

14. Otson, R., Williams, D.T. and Biggs, D.C. Relationships between
raw water quality, treatment and occurrence of organicsin Canadian
drinking water. Bull. Environ. Contam. Toxicol., 28: 396 (1982).

15. Smillie, R.D., Sakuma, T. and Duholke, W.K. Low molecular
weight aromatic hydrocarbons in drinking water. J. Environ. Sci.
Health, A13(2): 187 (1978).

16. Williams, D.T., Nestmann, E.R., Lebel, G.L., Benoit, F.M.
and Otson, R. Determination of mutagenic potential and organic
contaminants of Great Lakes drinking waters. Chemosphere,
11(3): 263 (1982).

17. Melkanovitskaya, S.G. and Koxlova, L.A. Characteristics of
petroleum content determinations in groundwaters. Gidrokhim.
Mater., 77: 101 (1980). (Chem. Abstr. 96: 57409.)

18. Wyhovszky, G. Personal communication. Ontario Ministry of
the Environment, March (1985).

19. Grob, K. and Grob, G. Organic substances in potable water and in
its precursor. Part |1. Application in the area of Zurich. J. Chromatogr.,
90: 303 (1974).

20. McCarty, P.L., Sutherland, K.H., Graydon, J. and Reinhard, M.
Volatile organic contaminants removal by air stripping. Presented at
the Seminar on Controlling Organics in Drinking Water, American
Water Works Annual Conference, San Francisco, CA (1979).




