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STUDIES OF THE OIL POLLUTION ON THE FISHING GROUND IN
SETO INLAND SEA—I.

DISTRIBUTION OF OILY WASTES IN THE SEA

Hitomi SueimMoro, Masaya Suzuki and Osamu TakgucHT*

The damages in fishery due to oil pollution have been intensified by a rapid development
of oil industry in the area surrounding the Seto Inland Sea. The present investigation was
carried out to grasp more accurately the general aspects of oil pollution of the sea induced

by wastes from oil factories or refineries.
The possible sources of oily wastes are demonstrated in Fig. 1 and properties of wastes

discharged from representative factories are summarized in Table 1. The oil discharge from
a factory is found to vary from 4 to 0.09 ton per day, when calculated from the volume of

waste water and its highest oil concentration.
By the method established by the American Petroleum Institute, a distribution pattern of

oil on the surface of the contaminated area of the sea was surveyed and the results are given in
Fig. 3, which indicates the two characteristic patterns. The floating oil distributes in patches
differing in thickness as well as breadth and within the range not exceeding 4,000 m from
the outfall of oily wastes. The latter phenomenon was considered to be due to the rapid disap-
pearance of oily substances from the surface, partly due to volatilization, adhesion to a quay,
or dispersion into the sea. In this connection, the volatility of several kinds of oil (Table 2),
adhesion of oil to the suspending mud (Table 3) and distribution of the sgspending matters
in the sea and rivers (Figs. 4 and 6) were examined and it was suggested that the suspended
particles in the sea may powerfully accelerate the dispersion of oil into the sea from the

surface.
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Fig. 1. The location of oil refineries and oil factories in the Seto Inland Sea. Large circles
show factories having more than 100 employes and small ones factoriefs less than 100
employes,
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Table 1. The volume and oil concentration of waste water.
Oily waste water Non-oily waste
Date of water from heat
Source sampling Volume %(%ngﬁ. oH transfer
B ton/day ppm ton/day
Marifu Refinery, Koa Oil , 120,000 9.2 N
Company Limited Aug. 23, 61 | " 156,000 | ~31.5 80,000~ 110,000
Matsuyama Refinery, Maruzen )
Sekiyu Company Limited Oct. 3, "62 10.0
Mizushima Refinery, Mitsubishi s
Sekiyu Company Limited Aug. 18, "63 4,000 4.3 7.8
Shimotsu Refinery, Maruzen s 10.6
Sekiyu Company Limited | AUg- 23, 63 | 133,400 | " 7ygq 4 | 7.4~8.9
Wakayama Refinery, Toa , 12.0 -
Nenryo Company Limited Aug. 24, ’63 59,000 ~15.0 4.0~4.5 48,000
Tokuyama Refinery, Idemizu , 0
Kosan Company Limited Mar. 30, ’62 24,000 | 3.0~4.0 7.7 395,000
Tokuyama Factory, Nihon ,
Seiro Company Limited Mar. 30, ’62 32,000 trace 7.0
Iwakuni Factory, Mitsui Sekiyu- , 30,000
kagaku Company Limited Apr. 20, 62 ~35,000 10 113,000
River water in Osaka* Aug. 20, 63 25103 0 4.3~7.2
R ) 6.1
Iwakuni Airport Aug. 23, ’61 ~18.8
* Samples were collected from the Shirinashi River in front of the Osaka Fishing Control
Office.
Table 2. Evaporation of oils at the room temperature (11~18°C).
\\\\ Hrs. Loss of weight in %
. —
\\
Kind of ofls™| - 24 43 72 96 120 144 168 192
Oily waste* 5.0 8.6 10.1 11.3 12.0 12.5 12.9 13.4
Gas oil 1.9 4.3 5.4 6.3 7.1 7.6 7.8 8.5
Gasoline 99.9 99.9 99.9 100.0
Fuel oil 0 0.4 0.7 0.9 1.2 1.3 1.5 1.7
Lubricant 0 0 0 0.1 0.1 0.1 0.1 0.1

* Collected from a separating pond of Koa Sekiyu Marifu Refinery.
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Fig. 3. The distribution of oily waste on the surface of sea. '

A. Maruzen Sekiyu Matsuyama Refinery in Ehime Pref.

B. Koa Sekiyu Marifu Refinery, Mitsui Sekiyu Kagaku Iwakuni Factory and
Iwakuni Airport in Yamaguchi Pref.

Maruzen Sekiyu Mizushima Refinery and Nihon Kogyo Mizushima Refinery

in Okayama Pref.

Maruzen Sekiyu Shimotsu Reﬁnery and Toa Nenryo Wakayama Refinery in
Wakayama Pref.

C.

D.

E. Osaka Harbor surrounded by many small 011 factories.
Numbers show. the degree of oily waste on surface as follows.

1. Visible silvery film on surface. 2. Visible colored trace im silvery film,

3. Visible clean colored film on surface. 4. Visible.dark colored film on surface.
5. Visible dark brown colored film on surface
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Table 3. Adhesion of oily substances to the suspended mud.

o s Suspended mud [Oil adhered| Oil content of suspended mud
Oil in water in water | . to mud after shaking for 30 min.
Concn. {Amount| Concn. |Amount
ppm mg ppm mg mg %
Oily waste* | 27.9 | 30.5 | 18.5 | 20.2 > 1.3
. 2.6 12.8
Fuel oil 18.1 20.7 13.5 - 20.2 . 29 10.8

* See Table 2.

Honzonful dxsmbuﬁpn of suspending matter Vertical distribution of suspending matter
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Fig. 4. The distribution of éuspending matter expressed by turbidity (z) in the sea

adjacent to oil refineries.
<« Outfall of waste.
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~ Fig. 6. The vertical distribution of suspendir/lg matters
reflected by an echo-sounding machine.
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