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Outhnes of Surveys > o o
In succession to those conducted in the preceding year, survey of

—-:-po]lui_Jon levels of the sea water and bottom sediments of the seas around

Japan, major bays and the legally designated dumping areas for industrial
wastes by chemically analysing their samples for petroleum hydrocarbon,

- PCB, heavy metals, etc.

The survey areas and items durmg the penod from 1972 to 1975 are
shown in Table 1.

Table 1. - Survey Areas and Item of Measurements. ..

Item of Ana- Patreleum Y
PO il PCB Yaroury Cadrlum Chyontun 00D I"’{::;"“
T% P f Sta-
5\ Lors Sea (Sedi- | Ssa [Sedi- | Sea |Sedi~ |Sea [Sedi- | Ses [Sedi- | Sea [Sedi. | Sea |Swdi-
. cH > Waterimer1s | Hater|merts Watoerrentz | Water mernts | Water |eents | Water|mentz | Waterjments
ol 19r2 i2 12
w8
g w
2 1973 41 o)
g ; :
L
% 1974 34 ¥ 16 9 ) 15
laersto | e | 1 561 b E)
g )| u Y u'lg
& .
R A 13 | ECH B TN I I U AU T Bt 97 : .i o
b . _ .
“ tope -l 15 |20 |15 [ee o) is | a i5. [ a7 e 28 . 15
1975 a1 | o1y 17 | 19 20 |19 22 |19 119 ui 19
o 973 17 | 10 17| 10 16 | 1 i | a2 1
" .. H . . - 9
] ;
§§ 9 | 1w | 1 13 | 1 13 ] 1 ) ] ) 11
e 1975 20 | 4 o | 1% 20 | 14 | 13 16 30 t

2. Analytical Methods

2—-1. Petroleum- Hydrocarbon : - '
The analysis of petroleum hydrocarbon is made by the 1GOSS

_ ..'method with some modifications.. The IGOSS method is a tentative
- method for research of the marine pollution by petroleum hydrocarbon,
adopted. by the. Intergovermental. Oceanographlc Commission (IOC) of

UNESCO.
Into a glass hottle of 5L w1th sample water, n- hexane of 100 mL is
added, and petroleum hydrocarbon in sample water is extracted into the

_n-hexane layer. In case of the sample water taken from the sea area rich in

organisms, .the water is made pass through a silica gel column (inner dia-
meter of 9 mm, height of 14 cm, 20 — 40 meshes).

As to the elution, the first part of 6 mL is thrown away, thereafter
the elution of 6 — 30 mL is collected, and fluorescence spectremetry is




done. The hexane solution sample is excited at 300 — 310 nm., and fluo-
rescence of 360 nm. (Slit : length being 10 — 20 nm. on both of the excita-
tion side and fluorescence side) is measured. (See the reference data 5-1.)
2—2. Aliphatic Saturated Hydrocarbon-

- The analysis was made by the same’ method as in the reports of 1972
and 1973,

2-3. PCB

The analysis was made by the same method.as in the reports 1972
and 1973.

2—4. Mercury -

The analysis was made by the same method as in the reports of 1972
and 1973.

2-5. Cadmium

The analysis was made by the same method as in the reports of 1972
and 1973.

2--6. Chromium _

For the analysis of Chromium in sediments, the method of melting
by potassium pyrosulfate-dissolution by sulfuric acid-filtration of residues-
oxidation with potassium permanganate—1 M hydrochloric acid-MIBK
extract-atomic absorption spectrophotometry, was adopted.

2—7. Composition of Minerals _

Mineral compositions of bottom sediments were measured by the
ordinary method using the X-ray diffractometric apparatus (RIGAKU
DENKI GF- 2027) Analytical conditions were: Cu-Ke , Ni filter, 30 KV
15mA, scanning speed of 1°/min, slit 1°—1°—0.3 mm.

After the minerals were identified, quartz, mon‘tmorillonite, chlorite
and illite were quantified.: Feldspar was expressed by relative contents.
Fluorite was used as the standard mineral, and each of the quantified min-
eral, and ‘each of the quantified ‘minerals and feldspar were mixed in the
ratio of 5 : 1, and then the mixtures were applied on glass plate, and the
calibration curve was prepared. As for the standard clay mmerals, the fol-
lowing minerals were used: . - i - :

Montmomllomte i+ From Atetazawa Mine, Yamagata-ken
- Sericite + - - = From Nabeyama Mine, Shimane-ken
Chlorite . + - From Wanibuchi Mine, Shimane-ken




-,,2—8 ‘Thermal analysis

.. For: the thermal analisis of sediments, the smaple of 100 — 300 mg

‘was taken on a platinum dish and was analyzed by the use of an automatic
differntial thermal balance (CHO-KEIRYOKI, TRDA 3L). The measure-
-ment conditions were: in air, with the rate of heating of 10° C/min, sensi-

tivities being 50 mg for: thermal gravity analisis (TGA) and 250 V- for

differential thermal analisis (DTA)

3. Results of the Surveys .
3-1. Petroleum Hydrocarbon
- The surveying positions of petroleum conceniration in the surface

‘water. of the seas around Japan in the year 1975 and the results of the

survey are shown on Table 2—1, Figures 1—1, 1-2 and 1-3. In addition,
the results of the survey in the years 1973 — 1975 are shown in Figure 6—1.
As is'seen from Fig. 61, the mean values of aliphatic hydrocarbon were

respectively. 10.3.+.17.0 (standard deviation) ppb of the year 1973, 9.6 +

9.9 ppb of the year 1974 and 5.9 + 7.2 ppb. of the year 1975, hardly
showing any temporary variation.. A comparison of these values with those
measured in the open sea revealed that 1 — 50 ppb of the northwestern
part of the Pacific Ocean and 1 — 49 ppb of the northeastern part of the
Pacific were, as well as the values in the seas around J apan far off the coast,
not showing very high grades of pollution. From January 1975, as a part
of the International Petroleum Pollution Monitoring, the analyzed values of
petroleum in.the sea water (petroleum concentrations measured by the
ultraviolet fluorescence spectrometry by taking crude oil* as the standard)
were obtained, and the mean value of these was 4.0 + 1.0 ppb.

‘The difference between the concentration of aliphatic hydrocarbon

'and the petroleum concentration by ultraviolet fluorescence specn'ometry

will by mentioned later. (Reference data 5-1.) -

Surveying positions of petroleum concentration in the surface water
of major bays and the results of survey are shown in Table 3—1 and Figures
2-1, 2-2 and 2-3. In major bays the values of aliphatic hydrocarbon in

* It rarely happens that crude oil includes unsaturated hydrocarbon, but in the
sampled water there is a possibility of mixing of a part of biogenous unsaturated hydro-
carbon, and that part is said to be not separated from saturated hydrocarbon by the
aluminum-silica gel column only.




the sea water were 2 —54 ppb (mean: 15 ppb), almost not different from
those in the seas around Japan. The petroleum concentrations measured by
ultraviolet fluorescence spectrometry were 0.9 — 215% ppb (mean: 7.6
ppb), and at port of Shiogama and at Akinada, Seto Inland Sea, there are
seen higher values (215 ppb and 67 pphb); but at other posmons all the
values were on the same level as those in the open sea. - :

Survey position of petroleum conceniration of sediments in major
bays are shown on Table 4—2 and in Figure 3—1 and 3—3. Aliphatic hydro-
carbon was 9 — 233 ppm, and at the inner and middle parts of Tokyo Bay,
Osaka Bay and Ishinomaki Bay, it was more than 100 ppm, but at other
positions it was less than 50 ppm. Secular changes of samplings at the
inner part, middle part and the entrance of each of the bays are shown in
Figure 6-2. i :
Survey positions of sea water in. the- dumpmg area and the results
of the. survey are shown on Table 5-1 and in Figure 4—1, 4—2 and 4-3.
As is seen from the figures, aliphatic hydrocarbon of bottom water was
0 — 6 ppb (mean: 1.2 ppb) and almost on. the level of detection limit.
Petroleum concentrations of hottom water measured by ultraviolet fluores-
cence  spectrometry . were 0.5 — 40.4 ppb (mean: 6 9 ppb mean - by
excluding the maximum of 40.6: 2.4 ppb).

Surveying position of the sediments of dumping areas and the results
of the survey are shown on Table:5—2 and in Figure 5—1 and-5-2.
Aliphatic hydrocarbon of sediments was 0 — 66 ppm*(mean: 11.1 ppm:
mean by excluding the maximum of 66 ppm: 6.8 ppm). In regard to the
vertical distribution of aliphatic hydrocarbon in sediments, at the bottom
surface of the dumping area about 150 miles south of Okinawa Islands,
there was recorded- the value of 10 ppm, at a depth of 10 em from the
bottom surface the value of 1 ppm, at the 20 ¢cm depth and at the 60 cm
depth the value of 20 ppm was recorded in both cases. In regard to the
open sea sediments which also seened to show almost equal distributions,
it was ascertained that there would be changes to such extent 0w1ng to the
depths of sampling layers.

* The value 215 ppb is listed, because the aliphatic hydrocarbon value of 40 ppb
was excluded from averdge calculation.



2. PCB (Polychlorobiphenyl) - |
“In the seas around Japan, as is seen from Table 2—1, ¥igure 14 and
the ‘mean PCB concentration in-surface water decreased from 2.6 +

1

/8.7 ppt of the year 1973 to 1.2 & 1.2:ppt-of the year 1974, namely to
sabout the half of the previous year’s value; and in the year 1975 another
~ ‘decrease to 0.4 = 0.5 was observed. Lo

In major bays, the PCB in sea water was, as seen from Figure 24,
0.0 — 1.5 ppt with the mean of 0.41 ppt. The position where the PCB

~..was:over 1.0 -ppt-was-seen- one each in Ishmomakl Bay, Tokyo Bay and
'Seto Inland Sea.:

-“The PCB of sediments was 0 = 79 ppb as is shown in Figure 3-35,

'and was 50 — 100 ppb at the inner part of the bay, and less than 10 ppb at

‘the-entrance of the bay. - :

PCB in the sediments of dumptmg areas showed in the years 1973
‘and 1974 -the respective annual means of 0.3 ppb and 0.4 ppb; but the
result of the year 1975 showed 0.1 — 1.4 ppb (mean: 0.7 + 0.12 ppb), and
such- values-are ‘at the level of detection hmlt s;mllar to the measured re-
sults hitherto. : A el e '

3==3:-Heavy Metals

B Jo o0y [ Mercury L e T i BB e i e T i,

- Results of the suivey of surface water of theseas-around Japan-are
shown on Table 2-1 and in Figure 1—6. In the surface water of the seas
around Japan, the values of mercury are 0 — 34 ppt (mean: 13 ppt), and
the: values larger than 20 ppt- are detected only in the Kuroshio area and
near the Tsugarw Strait. Research institutes at 8 places which are conduct-
ing - the investigation' on natural” water of Japan have published their
analyzed values of the same sample water' of Kuroshio Current area (mer-
cury 13:ppt, cadmlum 20 ppt), and the above ment:oned mean is equal to
this example - S e : . :

Results of the survey of surface water of major bays are shown on
Table 3—1 and in Figure 2—6. Mercury in the sea water is 3—22 ppt (mean:
11 ppt), at the same level as the ocean water. -

Surveying results of sediments of major bays are shown in Figure
3—8. Mercury in the sediments was 0.03 — 1.1 ppm, and at sampling
points in the inner parts of Tokyo Bay and Osaka Bay the value was about

1 ppm.




Results of the survey of sea water and sediments of dumping areas
are shown on Table 5—1 and 5-2 and in Figure 1-8, 4—5 and 5-6. Mer-
cury in surface water should 1 — 21 ppt (mean: 10 ppt), which is at natural
level. The values of sediments are 0.01 — 0.13 ppm, and in the dumping
area south of Okinawa the value was 0.02 ppm at the depth of 60 cm from
the bottom surface it was less than 0.01 ppm, and at the intermediate
depths between the above-mentioned depth it was 0. 01 pPpm..

3—3-2. Cadmium _

Results of the survey of surface water of the seas around J apan are
shown on Table 2—1 and in Figure 1—5. Cadmium values of the surface
water in the seas around Japan were 0.01 — 0.18 ppb (mean: 0.10 ppb).
These values were a little higher than the values measured by other survey
organizations with the mean of 0.03 ppb, but were on the same level as the
other organization’s mean of 0.10 ppb.. . . : :

Results of the survey of sea water and sedlments are shown on Table
3—1, 4—2 and in Figure 2--5. Cadmium values in the sea waters of major
bays are 0.1 — 5.2 ppb, and the values exceeding 1 ppb were seen in the ali
parts of Ishinomaki Bay, the inner part of Tokyo Bay and some parts of
Suho Nada and eastern part of Iyo Nada of Seto Inland Sea. -Eepoo&aﬂghat

i&ppham&dmd—(enmonmental standard value affechng the human
health: 10 ppb).

... Cadmium values of sediments in ma]or hays are 0 04 — 2. 3 pPpPm, and
a tendency of high values at the inner parts of the bays is observed. Values
exceeding 1 ppm are, similarly as in the'case of mercury, detected at the
inner parts of the bays of Tokyo.and Osaka. Transitions of the measured
values since 1973 were shown in Figure 6—2. -

- Results of the survey of the sea water and bottom sedxments of
dumping areas are shown on Table 5-1 and 5-2 and in Figure 4--4.
Cadmium values of the bottom water of dumpmg areas were 0.19 — 0.83
ppb (mean: 0.41 ppb). In sediments, the vallies were 0.04 — 0.12 ppm
(mean: 0.07 ppm) of very low concentrations.:

3—3-3. Chromium . .

Resulis of the survey of the sedlments in dumping areas and major
bays are shown in Figure 3—7 and 5—5. Contents of Chromium in the sedi-
ments of major bays were 7 — 152 ppm. In dumping areas the values were



3 =75 ppm (mean: 50 ppm).
+Ignition Loss and Thermal Analysis of Sediments -
=Ignition losses of sediments in major bays were 1.7 — 9.8 %, higher in
sthe-inner part: of the bay and lower at stations of smaller clay contents.
i0:In dumping -areas-the values were 2.2 — 6.8 %. In order to express

i:quantitatively the survey results of ignition losses, the thermal analysis of
--gediment: samples were performed, and the representative results were
shown in Figure 5—7. Curves of thermal analysis for sediment samples are
- shown in Figure 7—1, 7—2 and 7-3.
The solid lines show the changes of weights accompanied by rising
-“'of ‘temperature . (velocity . of temperature rising: 10 °C/min), the broken
-lines:show the thermal changes caused by the temperature released from or
. put-into-the samples in company with the temperature rise, represented by
::the thermal change in unit time (differential variance thermal curve). The
~changes in weight are caused by the adsorbed moisture in the samples, by
- the desoption of crystal water in minerals, by the oxidation of organic
matters, by the oxidation of iron sulfide, by the decomposition of carbo-
- nates, ‘and by the transition of clay minerals; until at about 750 °C, the
-abrupt weight decrease is ended, and. thereafter until 900.°C a slow change
remains. Almost all of the differential variance thermal curve indicate that,
in the domains of heat less than 600 °C where the abrupt weight changes
occur, there apear the generation of heat by oxidation of organic matters
and iron sulfide and the endothermomc reaction by desorption of mois-
tures. :

-Results- of these analyses will be mentioned in later reports. Out of
the last letters the sample numbers in the Figure, S indicates the samples of
Ishinomaki Bay, T those of Tokyo Bay, N those of Seto Inland Sea, and A
those of the dumping areas. : -

3—5. Mineral Compositions of Bottom Sedlments

" Quartz is included in each of the sea areas by 15 — 20 %: Distribu-
tion of clay minerals fairly varies in different sea areas, and in the offing of
Sanriku and in the sea area A off the Boso Peninsula there are seen small
contents of clay minerals, and this seems to be due to the existence of
volcanic sediments in these areas. The area A off Okinawa is rich in volcanic
minerals and in particular the large quantity of illite is characteristic.

In ali of the sea areas, kaolinite and montmorilionite were hardly




recognized.

For the determination of clay mmerals contained in sediment sam-
ples, including the re-elution of pollutants from sediments into sea water,
the relations between the level of natural concentration and the kinds of
minerals, and the recognition of dumped minerals, the general observations
. of mineral compositions for obtaining the basic knowledge were carried out
by using the X-ray diffraction curve. Figure 8—1 shows the X-ray diffrac-
tion curve of the sediments of dumping area.

4.  Conclusion S ' -

Surveys are being made on the pollutlon levels of petroleum, PCB,
heavy metals, etc., in the seas around Japan; major bays and dumping areas.
Judging from the survey results obtained hitherto, the pollutions in the sea
around -Japan. are, in comparison. with the other seas and oceans, not of
specially high level. In addition, in these several years (1973 — 1975) the
.. tendency of secular change is not obvious. However as for PCB a tendency

of decrease was observed. . : : :

Sea waters in major bays: have. the concentrations almost equal to
‘those of .the open sea in regard to' petroleum,-PCB and mercury; but re-
- garding cadmium, high values from several to several ten times as large as
‘the open sea values were observed. :

In the sediments of major bays, all sorts of pollutants show the con-
- centrations from 10 to 100 times larger than these of open sea, and espe-
cially the pollution at the inner part of the bay is remarkable. In order to
clarify the secular changes, more examinations and observations are neces-
sary. . : - L o C
In the_dumping areas,'hig‘h values- of pollutiori such as"e'xceeding‘-the
natural values are not observed up to now. | &

5. -. - Reference Data (Examinations of Analytical Methods and Data)

5—1.- Petroleum Hydrocarbon and PCB - -

_ _For measurement of petroleum in envu'onmental water there are
_included the methods of measuring the saturated hydrocarbon which is
the .principal ingredient in petroleum (using chromatography and gas
chromatography for quantitative analysis), and the method. of measuring
aromatic hydrocarbon (using ultraviolet absorption method and ultraviolet
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" fluorescence spectrometry for quantitative analysis). Our Hydrographic
Dep%::tme.ht"-has conducted experiments regarding the ultraviolet fluores-
_¢énée spéétrometry, etc., which were adopted by the Intergovernmental
6ée§hographic Commission as a-method of monitoring oil pollution inter-
nationally. A part of the results of the experiments are stated as follows:

s (1) In Figure 9-2 an example of a case where crade oil is separated
siwith-almina-silica gel. Figure 9—1 shows an example of the elution curves
+;.of various hydrocarbon eluted from almina-silica gel. As is' clearly known
«from Figure 91, saturated hydrocarbon posses through the column almost

. ”.:-‘no‘nstop, but aromatic carbon in hexane elution solution is eluted slower
* »ithan saturated hydrocarbon. In addition, as aromatic hydrocarbon cannot

. be:eluted. solely with hexane solvent, sometimes a part of it remains in the
< column. '

--PCB in eluted aimost all by hexane, but KC-300 of the highest
dJelectrlc constant shows the longest retention time; and KC-400 and
- KC-600 which are more chlorinated and of lower dielectric constants are
more easily eluted, These differences of difficulty in elution are due to the
polarity of each of the molecules contained in KC-300, KC-400, .. ... ;
-in case of measured overlapping of these molecules, it was in fact certified
. that the -existence ratio. of the peak number of gaschromatograph is
changed by the order of being eluded out from the eluting solution.

(2):--In the draft amendment of the measuring method of oil in sea
. water,  which ‘was recommended. at UNESCO-IOC/WMO' Marine Pollution
.- Monitoring ‘Workship-IL, it was necessitated that the samples from the sea
areas rich in organic products should be beforehand dealt with by the silica
gel column in advance of the fluorescence measurement.

- Furthermore, the use of chrysene as the standard substance is pro-
posed Figure 93 shows the fluorescence spectra of chrysene and phenan-
threne measured by the Hydrographic Department. Figure 9—4 shows the
measuring line of Iranian:light crude oil ‘and those of phenanthrene and
chrysene. In addition, Flgure 9—5 shows the values of fluorescence inten-
51ty of 0.1 ppm of various kinds of crude oil. '

- (8)+ - The relation between ‘the ‘concentrations of- aliphatic hydro-
carbon in sea water and the valuesteduced to crude oil concentrations from
fluorescence measurements is, as'seen in Figure 9-35; that the values ob-
tained from fluorescence measurement are smaller than those from alipha-
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tic hydrocarbon (mean: 1/3).

In this case, the Iranian light crude oil was used as the standard of
the fluorescence measurement. _ _ 7 .
~ (4) In the case of separation of crude oil with almina-silica gel
column, saturated hydrocarbon fraction has ingredients which will, in the
measurement with an ordinary gas chromatogram (rising temperature type,
with comparison column, FID), make the base line of recording swell up.
In the previous report, it-was described that the ratio of such ingredients
was high in the bottom sediments. However, in the gas chromatograms
before and after the passing of the sample through the silica gel column
containing silver nitrate, there was no change observed, and also in the
infra-red spectrum of this sample from which only the n-paraphinic hydro-
carbon was removed as urea inclusion compounds, there was little differ-
ence from the spectrum before the removal. An analysis with the gas chro-
- matogram of extremely good separation is not yet tried. .. =

(5) Hydrocarbon in bottom sediments is, as described in the previous

report, adsorbed mostly by micro particles., Judging from the values of
quotient which resulted from the division of hydrocarbon concentration in
samples of bottom sediments collected in Seto Inland Sea by the ratios of
mud content, it is clear that the value at the point of Bisan Seto is higher
than at other points. - . S Ce

On the other hand, in regard to PCB, specially high values are not
obtained at this point. Though such vaiues do not represent the sizes of
absolute quantity, such methods are convenient in the case of detailed
detection of pollution conditions in sea areas. . -
5—2. Quantification of Minerals in bottom Sediments .
- For quantification of minerals in bottom sediments, there are many
difficulties, for example, the difference in crystal formation between the
standard clay minerals and the clay minerals actually contained in the
samples, the degree of well-oriented direction in the glass plate sample
treatment and so on are problematic points. o : )

Quantification error is estimated at + 10 % or so. Further, for the
purpose of clarification of the total mineral composition in bottom sedi-
ments, the samples were not made uniform at the size less than 5 u especial-
ly, but the non-treatment samples were grained and quantified. In general
the peaks of clay minerals were low.




- Problems remaining to be resolved are the selection of standard
‘clay minerals, the examination of the size of grains of samples and the
- quantification of kaolinite and calcite.
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cenmtrét:on of Petroleum, PCBs and Heavy Metals in the Surface
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Table 3 - 1. Concentration

of Petroleum, PCBs and Heavy Metals in Surface Water in Major

Bays.
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Table 3- 2. Oceanoaraphic' Elements of ‘Sea Water in Major
Pollution Survey Results.
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July 230d,°95 | 19 -30 | 38-12.6 1512399 17,7 32.232 6.27 &1 043 o.01 0.03 e
Tekye Wan | Juee 18tk,*75 1h -5e 35-37.5 13506, 21,7 5.9% B.08 H 0 5,00 10.8 447
Jura 18th, 75 | 15 230 | 35-34.7 139-18,1 20.4 28,829 45 | B 6.60 a7 7.9 X
Juee 180,745 | 16 -20 1 34-33.0 139-50.7 20,6 30,995 57 537 1.36 512 H,7 1.43
June 18tn,'75 ] 16 -50 | 33-29.2 130-h9.7 19,8 0.609 559 B2 1.26 S0t 9.6 1.55
June 18th,'75 | 17 -40 | 35-23,0 139-440,0 19.8 32,670 5,69 EXS) 0,52 2k 3.5 0.%
Jurg 18th,*75 | 18 =30 | 35-18.3 13940 #no 32,695 5.71 8.52 0.3 EAH 386 0,84
Jure 18th,'75 19 -00 | 35-16.8 139-46,6 20,6 33.0% 5.99 B4 0.h 05 5,97 u.72
June 18th, 075 |19 <30 | 35-i0 135-06.0 216 33,952 $.76 §,03 G0 0.07 0.4 [
dune $Bh,FS | 20 230 | 35-0h.7 159-0,0 20,8 33.918 5.53 839 | 0.k 0.26 1,85 0.6
July 5th,'?5 | O -85 | 3-06.7 139-06, 1 230 362 238 0.00
Seto- Jure 29th,"75 | 22 -20 | 36,2 13-25,4 23.0 30,322 6.13 | & 0.0 0,04 0.26 0.60
1"1“§a June 30th, 75 | 01 =13 | 3336 131593 1,0 32,321 5.70 &35 0.06 0.03 0,08 0.%5
Jure J0th, ‘75 03 -19 330,73 132-14,G 22.0 32,174 PR 8.35 0,08 0,05 1,38 0.1
Juse 30th,'7S | 05 -53 | 23-89.2 132-33.2 20.6 31,93 6.9 | sk ©10 0,06 9.09 0.23
July 2md.'75 09 -1 FemlF 132-A1.0 19.6] 32,682 5.8 B.22 0.26 0.17 1.00 0. 0%
Jaly 204,075 | U1 -k | e-07.8 £33-07,0 231 32,093 4056 #.29 0.12 0.03 0.03 0.29
July 20d,"7S | 12 -55 | M-06.7 133-21, % e kIR 503 | B39 0,10 0,05 o,k 0.5
Joly zed,'7s | 45 -28 | Me-20.0 133055 21.8 31,391 466 | 87 0.5 .38 3.05 [I%]
July 20d,°75 | 17 -5 | M-22B 3P-156 22,2 70,433 5.17 &3 26 0.9 1,37 0.29
July 2adows |19 o027 | Me2be 1M .8 31,318 bag | B0 0,0 0.02 .18 0.35
Osaka July erd,vps |23 -25 | M-34.9 155-17.2 22,9 29,815 6.8y | 81 0.24 .55 .55 1.41
Yan | guiy 3,95 0009 | w38 134-15.2 22.5 30,661 [ 8,50 0,26 0,96 0,98 0.51
July 3d,'?5{ 00 -32 | 338 135130 22,5 30,1480 6.29 | £.53 | oo 8.92 0.12 0.7
July 3nd.v?5 | or s | 3e2ak 135051 22,k 3.300 &.12 1 852 0,38 otk 005 0.6
Oagka July 3rd, 75| 02 =30 | Bu-ibk 7.4 YR ARG H.3Y ©.3% 0,70 1.0% 0.0
¥an |ty Sra.ts| 03 <15 | Feofia 23,0 32,869 5,28 [R5 1,06 2.09 a1 a.21
suly  3ed, 75 o4 =05 Hi-00.6 e 5, BR 5,25 &7 0. 0,09 .98 0.23
July 3ed, 75| 0% =07 © 33537 A48 4y 33654 b57 b Ll n.00 .08 [
July 3rd,'7% 0b -0k 33453 TH9-00 .6 4.7 33822 LN LR ol 0,00 0,00 0.0
Yoo Van | Jels ded,o7s| 19 -5y [omezens tipeans | P17l 3Gtk St p B3y | 010 L 0. 0
Juty e e -t | 35-33% 137-00.2 1.8 13,433 5,35 Ao 008 £.02 0,05 0,08
July s | e | Fede 13642, 1 .0 30413 u9s | Bz 0.1% 0.08 0,14 ()
Jduly 7R E 13 -55 PR 79.972 501 8,48 0,04 0.0 0,08 .39
July Wih,'7s| 12 -26 3. 9,180 4,62 £ [XH .0 0.06 049
July ks | ) -bg »3.0 P07 509 8,61 .06 o.05 0,02 .46
July Ath,7s | 11 -08 ) L3 869 | 017 0.0 6,23 .73




EIEEORRYDER

+General.Charactors of Bottom Sediments in Major Bays.

:{. Sempie Sampling Fosition Sampling | Rerleon of Botton Graln Size (%) Mud Content* fedlan
"1 FNumber | Date lat, Lotg. . Dagth Sedlment | Charanter - Dlaneter
() {ea) Gr.e8,a8 {Flio Sard | 811t | Clay (%)
o | 7506007T [ Juna 18th,*75 [ 35-33.0 8 139-50.7 & 18 0-1 3 0.2 2.7 |65.5] 6.6 92,1 23
+| 7506008 [June 3Bth,'75 | 35-23.0  13¢-44.0 19 0-1 %,5,8h 20,5 8.7 18,8 112,58 30.9 103
75020091 |July  Sth, '35 | 35-06.7  136-46.1 Lz 0-1 §,6r
‘75070200 |July 2ns, 175 3-32.9 135-17.2 1& LI § ¥ 2,9 8.4 61,9 26,8 25.7 27
7S070X10 |July 3nd, 7y | 36-28,1 135134 2 01 ® 1,3 L2085 9.3 &
75070120 |July 3xd,'75 [ 3he00.6 1en9.3 55 0-1 E 0.6 11,3 | 66,2 | 22,4 8.6 15
PEOP0L3L |July Hth,'75 | M-56.0 176-bh,1 25 0-1 K 0.5 12,0 | 71.0 [ 16.1 87,1 23
7500181 [July Gth, 75 § a3 196-81,0 20 a-1 K 8.0 11.5 [ 4,2 { 26,3 80,5 1
PIOFOLSL {daly Gth,'9s | 36,1 - 136-52.1 3% o-1 BN 1.9 7.2 17,51 9.3 26.8 95
73070238 | July 23xd,'75 38-19.2 141-03.2 11 0-1 k] 3.8 7.0 [62,6 | 85,9 8,5 4
PS0P0R4E | July 23xd,*75 | 38-18.3  141-06.3 17 ¢-1 o8 13,2 Bi 23] 1.5 3.8 105
?5070255 [July 230d,'25 | 38-16.0 14l-14,0 25 o) M, §5 0.3 24,6 | 61,1 ) 13.9 75.0 22
75060160 | June 29th,'75 | 33-46,2 131-15.8" 18 9-1 u 5.7 15.9] 8.2 20,3 78.5 30
PSOOOLTR |duoe J0th,'75 | 3233 132-14,9 o 0ty s, 1.3 80,81 8.9] 9.0 17,9 102
75070188 [July 2rd, 75 1 We-gp.u 132-41.0 26 -1 5.0 0.1 33.9| 47.2( 18,8 66,0 »
TI0POLIN | Tuly Bea,'95 | B-06.7  133-20.8 20 6-1 Y 0.2 1.2 | s} 3.6 89,6 8
75070208 | July 2nd,'75 | -22,8  136-14.8 30 0.1 S,M,86 32,9 56.9[ 5.0{ 55 6.5 120
. PHPONN | July 2nd,*75 | 4-20,6  13-36.1 " 4 a- % 1.4 8.0 .81 33,8 50,6 7
77 [Habe Ko § 95060220 | June 26th,'95 | 26-14,0  127-40.6 ‘20 0-1 5.¥,00

R4—2 ZBERBEMDOFRR, PCB, ESERE

Table 4 - 2. Concentration of Petroleum, PCBs and Heav

Bays.

=811t and Clay

v Metals in Bottom Sediments in Major

Sampling Sanmple Saturated | Saturated Hydrocarbon | PCRs Cadmium | Chromium Total | Ignktlon Loss
Areg Number | Hydrocarbon per Mud Content Kercur

_ il te e fppm) |y (ppn) | (ppb) | {ppm): {opn) -(ppm{ (%)

Tekyo 75060077 155 168 43 2.29 118 1.13 8.6

¥an { psosoosT 4 175 | 2 | o2 » | s 2.3

7507009T 20 7 0,13 93 o1y 3.3

Osakauan ‘75070100 233 263 7% 1.22 83 1,07 6,8

75070110 99 105 24 0.72 152 $.28 7.3

75070220 18 20 8 0.0 53 0.15 3.0

Ise Wan 75070131 &7 77 51 0.35 62 0,22 6.6

25070141 L2 52 21 6,27 24 .13 8.2

75070151 12 55 41 0,09 ¢ 0,06 3.6

Ishine- | 75070238 162 183 12 0.49 ‘25 0,28 9.8
naki Wan

. 75070248 9 237 0 0.0% ? 0,05 1.7

75070258 3 41 3 0.25 29 ¢.03 5.5

Sato- 7506026N I 18 6 | 0,45 30 0.06 7.4

Tiacd | 2sceorom 10 5 3] e 2 0.08 “.3

2507018 27 43 14 0,18 Ly 0.08 3.4

75070197 27 30 16 0.29 b 0.1% 6,1

75070200 1% 133 3 .09 i 0.06 1.7

75070210 30 33 18 0.24 100 0,21 6.9

Naha Xo 7506022D z 5 2,06 32 0.04 6.6




#5— | BRERDHHESREKkROGEH PCB, E®ERE

Table & - 1. Concentration of Petroleum and Heavy Metals in the Surface and Bottorm Water in
the Durnping Areas.

ﬁample Sampling Fosition Samplirg Hydrocarbor. BtBa Cadmiun | . Total
sunrber Date Lat, Long, Dapth | IGOSS*  Saturated Fereur:
) | (pym) o) | oo 2 10| (o) | o).
75040 | July 30th,*75 | 41-26,6 N 137-25.2 K ¢ 4,0 i 0,191 0.021
75041 | July 30th,'P5 | %1-26.6 i37-25.2 3550 0.5 i 0,195 0.003 .
75042 | July 24th,'75 { 40-08.8 145-1¢,73 0 1.4 & 0,062 0.008
75043 | Jure 2is%,'75 | 30-50.0 136-56.0 [4 2l 3 9,152 0.004
2504 | Juce 27th, 775 | 26-0R.0 128-04, G e 2.4 4 0.011
S045 | Jure z7vh, 95 | +-08.0 124-04,9 510 6.6 1 0.285 0.013
75046 | July 3iet, 75 | w2-06.0 P42, 3 ] 35 3 0.133 0,012
75067 | July sist,'7s | sz-08.0 137-42,3 3620 0.8 o 0.357 0,005
75048 | Juiy Foth,'75 | L0-41.1 i37-05.9 ¢ 3.9 5 0,481 0.001
TH0L9 | July 30vh,'95 | w0-41,1 137-05.9 3160 .5 0 0.831 0,004
75050 | July 26th,’'75 | 40v50.0 1550200 o 1.2 2 0.2% 0,011
FSO5L | July 26th,'95 | &0-56,0 145-20,0 6085 7.0 [+ .32 0,008
5052 | July E5th,'75 | 39-33.6 h5-12.8 ] 1.2 3 9.010
75053 | July Z5th,'v5 | 39-33.6 i5-12,8 S 1.8 3 0.390 0,009
PI0 | June 20th,'75 | 30-30.5 137-58.5 0 50 2 0,562 0.087
75055 | Juna 20tn,'75 | 30-30.3 13758, 5 %130 .3 0 L0366 10,008
75056 | Juse 20th,'75 | 30-56.0 136-23,5 . ) 2.6 2 0. 604 8,006
75097 | Juse 20th,'75 | 30-56,0 136-23,% 4630 7 o 0.747 0.007
75056 | Jure 22rd,'75 | 30-35.0 134-11,0 ] 2.2 1 0.260 0.003
75059 | Wuse 22nd,'75 | 30-35.0 13-11.0 WaBo | 40.6 § 0.192 0.013

®5—2 EEREVHLEBBHERYRORH, PCE, ESEAR

Table 5 - 2. Concentration of Petroleum, PCBs and Meavy Metals in Bottom Sediments in the Dumping Areas.

Sample Sampling Positlon Sampling | Hoxizon of Botioh Saturated | FCB8 | Cadmlum | Chromium Total | Ienition Loss
Humber Date lat, long, Dapth Sedicent | Chararter | Hydyoecardon Faroury
: e (za) tppn) | {ppo} | (ppm) (zen) (ppn) &)
75070274 |July 3oth,'?s | 41-26.6 ¥ 137-25,2 B 3600 0-1 3 z 0.9 0,06 s 0.0 6,8
75070280 | July 24th,'75 | 40-08,8  145-19.3 5390 0-1 K.$.6r & o1 0,04 30 .05 4,2
7506000 |Juse 218%, 075 | 30-56.0  13-36.0 4240 o-1 3 10 0,2 0,05 39 o.10 5.5
75000064 | June 27th,'75 | 2e.08.0  128-04.9 5630 o-2 M 11 0.7 0.09 50 €020 4,7
“ M N M M 012 ¥ 1 0.9 0,10 63 0,009 5.8
" " N N " o oBp-22 M 2k 0.1 0,07 &7 .| 0.009 2,0
N - N " N 60- 62 K 18 0.1 0,08 75 0,000 3.6
75070298 | July 3lat,'75 | 42-08.0.  137-62.3 3630 o-1 M 3 0.5 0.12 58 0,02 4,6
75070308 | July 30th,'75 | 40-40.1  137-05.9 3710 -1 ¥ ] 0.6 0,07 n 0,02 3.8
7507031 | July 26th,'75 [ 40-36,0  1%5-20,0 6095 -1 %,8,Gr ] 1i 0,04 23 0.03 2.2
P50P032B | July RSth.'75 | 39-33.6 IS 5450 [ LN} 6 14 0,06 ug 0,05 34
73060018 | Jure 20th,'7?5 | 30-30.5 137-58.5 #1350 2-1 1 66 1.0 10 47 0,11 6.7
75060028 | June 20th,'75 | 30-48.0  136-22.0 b5 o-1 ] 3 0,8 0.07 u3 0,13 5.4
7506003B | Jure 22nd,'P5 | 30-35.0  1M-1L.0 %500 0-2 b 7 | -B % 1. 5.5
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AFoTFTSAF d4.1
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Arablan Heavy
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Oman
x B 4%.90
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T4 R 41.0
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