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PREFACE

The Hydrographic Department, Maritime Safety Agency, has bée‘n engaged in scientific
investigations for the prevention of marine pollution and the preservation of the marine
environment since 1972.

This report shows the results of periodic surveys conducted in 1996 and oil pollﬁtion
surveys following the NAKHODKA oil spill of January 2 1997 and the DIAMONDGRACE
- oil spill of July 2 1997. |

In the periodic surveys, sea water and bottom sediment samples were collected in the.
adjacent seas of Japan, major bays and legally designated dumping areas.

The items measured in the periodic surveys are petroleum oil, aliphatic hydrocarbohs,
PCBs, héavy metals, etc, 4

Sampling positions and station nurnbei*s are shown in Fig.1,3,14,15 and 17.

The results are shown in Tables 1 through 7.
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Fig.1 Sampling Positions and Station Numbers in the Adjacent Seas of Japan



%1 BXBLEROBKBERR (CPHSE1IA~6A)

Table 1 Survey Resuits of Sea Water in the Adjacent Seas of Japan(Jan.~Jun.in 1996)

~;ﬁ w | B2 28 e mm | B wriva k@ | kB
N. E. ng/t nel 8 ug/l °C
Survey Area Stﬁgf’n Sag‘g;ng Latitude | Longitude Petlalleum Cadmiﬁm Mercury T‘frra]?gr
ature
B & # b & 1 5/19 43-31 140-29 2.0 0.008 0.0074 9.2
Northern Part | 2 5/19 | 4380 | 1300 | 09 | o.om | ooz | 86
of Japan Sea | 3 | s/0 | 4 | 1% | 16 | 0019 | o002 | 7a
"""" s | s | a0 | owmoe | 11 | oom | oo | 127
"""" 5 | a/2 | 4030 | 1301 | 15 | 0035 | 00005 | 16
H# & /M & 6 3/4 39-50 134-21 2.5 0.019 0.0005 5.9
Southern Part | 7 | 3/1 | 39-00 | 138928 | 2.8 | 0014 |<0.0001 | 104
of Japan Sea | 8 | 3/5 | 3e-01 | 100 | 1.8 | 0017 |<o.0001 | 62
T ez | e | a0 | 15 | oo [<ooom | 79
"""" w [T T s e | Te | oot | <000 | es
"""" n | s/e | sreo | 162 | 10 | o016 | 0.0002 | 103
"""" 12 | 2ns | s | 1m0 | 21 | oou | <0001 | 101
"""" 15 | 2nz | sess | 1w | 15 | oow | oo | 117
"""" & | 2716 | %30 | 1350 | 1.9 | 0007 | ocoia | 118
5| 276 | w0 | 13430 | 1.9 | <0.008 |<0.000 | 119
"""" 16| 2/15 | 350 | 1305 | 17 | <0003 | 00007 | 121
2 =& = 17 2/21 41-00 145-30 1.1 0.057 0.0002 -
Oyashio Area | 18 | 2/22 | a0 | 2% | 40 | o0& | ooz | 22
s | z/m | a0 | ws-a | 18 | 0.023 <0000l | 9.2
Tw | z/ | s | w230 | 28 | 0.017 |<0.0001 | 9.6
TTw ez | w0 | e |21 | 0023 |<0.000n | 111
e | eme | w0 | uzm | 53 | oo | o003 | 107
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Table 1 (Continued)
i w | B2 | BE |l wg | @x | BEom |AFioa| k@ | kB
N. E. ug/l ug/8 ug/l °C
Survey Area Staf)if)n Saggtléng Latitude | Longitude Petlgilteum Cadmium | Mercury T‘gé%egrr
2 .0 B 23 6/6 35-52 143-48 0.9 0.005 (.0001 21.0
Kuroshio Area | 24 | 2.8 | 3359 | 14359 | L7 | 0.017 | 0.0007 | 171
"""" % | 6/4 | 256 | 14409 | 1.4 | <0.003 |<0.0001 | 222
% | s | a0 | a0 | 15 | <o.003 | 00003 | 181
"""" 2| 112 | a3 | 13348 | 21 | <0.008 | - | 194
% [ Ts/s | w0 | wsi-s | 85 | oo | 0.008 | 163
29 | 148 | 3000 | 133 | 1.8 | <0.003 | 00022 | 192
2 | 3/6 | 3005 | 1305 | 2.2 | omz | o004 | 185
w7 sse | zess | wis0 | vz | o006 | ooo2 | 200
w7 Tsss | eswm | e | 17 | oos | oo | 213
s | i | w0 | 13340 | 14 | <0.003 <0000 | 218
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Table 2 Survey Results of Sea Water in the Adjacent Seas of Japan(Jul.~Dec.in 1996)

i w | BE | BB | ex | B | B |nFiva| k@ | xR
N. E. g/t ng/l e/t °C
Survey Area Sﬁgf’n Saiﬁatléng Latitude | Longitude Petroilleum Cadmium | Mercury Tg?alllggr
HAX#/BR 1 11/20 - 36-45 133-45 0.9 0.005 0.0033 18.1
Southern Par | : | 120 | 8615 | 13485 | 17 | 0013 | 0.0095 | 18.0
of Japan Sea | 3| /20 | %15 | 13245 | 1.9 | 0010 | 0005 | 178
"""" 4| e | s | 10 | 13 | 0006 |<oo0r | 192
B & % 5 9/9 41-00 145-30 0.5 0.019 <0.0001 20.2
Oyashio Area | 6 | ssn0 | 4-00 | w20 | o9 | ooz |<oco0l | 19.6
Cr | /e | s | mss0 | 14 | o7 | <0000l | 196
s | ess | om0 | wza | 10 | oo0r |<oooor | ze1
9 | ess | o | us | 12 | 0000 |<o.000l | 243
"""" W | /7 | w00 | s | L1 | 0006 |<0.0001 | 25.9
B # i 11 9,/26 31-00 131-30 1.2 0.003 0.0010 27.0
Kuroshio Area | 12 9/2 | a1-00 | 130-15 | L1 | 0.028 | 00005 | 215
""""" 13 | 9/ | .05 | e | 16 | 0.004 | 0.0003 | 276
"""" 4| e/ | a0 | 100 | 23 | 0007 | 00005 | 280
"""" 15 | e/ | 2935 | 113 | 13 | 0.003 |<0.0000 | 27.8
s | e | ws | wew | 14| oo | <0000l | 266
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Fig.2 Annual Change of Concentration of Pollutants in Surface Sea Water in the Adjacent Seas of Japan
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Fig.3 Sampling Positions and Stétion Numbers in the Major Bays
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Table 3 Survey Results of Sea Water in the Major Bays in 1996

m @ | po i ERlex | ex | xz| %% 8m| arion
N. E. m m ug/ 8 ng/ 8
Survey Area StNaf(:)ff)n Sag;ﬂl;ng Latitude | Longitude | Depth S"ng}[i}?g P etr(g))illeum Cadmium
W 3 U1 11/21 42-22.9 | 140-31.2 9 0 1.0 0.021
Uchira Wan | U2 | 11/21 | 42179 | 140350 | %2 | o | 15 | oo
CuUs | e | 39 |weas | s | o | 13 | o0
U4 | wa | 42190 | w099 | a9 | o | 18 | o025
U5 | 1/ | 42249 | 0461 | 53 | o | 1.9 | o002
® 1) B T1 12/10 35-32.8 | 139-50.1 19 0 5.5 0.010
Tokyo Wan | T2 | 12/10 | 35231 | 139439 | 21 | o | 32 | o.014
T3 | 12/10 | 35181 | 139433 | 48 | o0 | 41 | o0.013
T4 | 12/10 | 3146 | 139456 | 31 | 0 | 26 | o005
TS5 | 12/10 | 35091 | 139443 | 385 | 0 | 19 | o002
CTe | 1210 | 35057 | 139473 | 400 | 0 | 18 | o0.013
24 . B F1 12/11 35-05.4 | 138-43.6 723 0 ” 3.8 0.006
Swuga Wan | F2 | 12/11 | 34685 | 138-38.9 | 1482 | 0 | 2.6 |  0.008
CF3 | 61 | 3532 | 138372 | 130 | 0 | - [ ooor
CF4 | 61 | s4459 |31 | 150 | 0 | 15 | 0.007
CFs | 61 | 34379 | 138339 | 200 | o | 1.0 | oo
CF6 | 61 | 34229 | 138305 | 2815 | 0 | 15 | <0.008
*# B i I1 12/12 34-56.0 | 136-44.1 27 0 3.0 0.007
lse Wan | 12 | 12712 | 34500 | w6410 | 24 | o | 28 | 0005
""" 13 | 1212 | 34440 | 136409 | 32 | 0 | 35 | <0.008
””” 14 | 1212 | 34350 | 136523 | %2 | 0 | 24 | <0.003
“““ 15 | 12712 | s4287 |w37015 | 2% | 0 | 24 | 0005

—922




kB | kB | XEER | o | owmmx |G NTHS | UAME ) EREE ) WEE
ug/ g °C me/ 8 mg/ ¢ ug-at/ @ | ug-at/ ¢ | ug-at/ @
Mercury Ten"rl‘;:’l;ure PSI:I?Eii?rl pH . DoiiS;;\éid coD FO.-P NO-N NO.-N
0.062 10.4
Cowss | owa | T
Coos | owz | T
Coozz | w2 || Ty
0.8 | w5 || T
0.0014 13.2 30.184 8.14 5.52 0.97 2.26 7.79 39.2
00008 | 141 | 32062 | 815 | 6.04 | 048 | 143 | 550 | 158
00003 | 147 | 32821 | 8.6 | s5.83 | 022 | 1a | 144 | 106
00028 | 149 | 33.060 | 8.16 | 575 | <0.05 | 043 | 3.9 | 2.4
00002 | 15.3 | 33380 | 8.16 | 5.3 | <005 | 084 | 5.8 | 8.9
o002 | 176 | 34451 | 814 | 526 | 102 | 034 | 0.5 | 25
0.0002 16.5 33.190 8.3 5.48 1.3d 0.19 0.79 10.1
<0.0001 | 17.0 | 33585 | 8.32 | s5.49 | 151 | o2 | 064 | 3.7
0.0 | 210 | 3432 | 816 | 570 | o2 | 0.07 | <0.05 | 0.9
<0.0001 | 203 | 34.414 | 821 | 5.8 | 093 | o008 | <005 | <05
<0.0000 | 206 | 34.419 | 822 | 5.6 | . 0.9 | 010 | <0.05 | <05
C0.0001 | 206 | 34551 | 8.21 | 5.44 | 016 | 010 | <0.05 | <05
0.0019 13.6 28.266 8.28 5.79 1.37 0.83 2,22 12.8
C0.0008 | 129 | 28.969 | 8.38 | 6.65 | 183 | 053 | 234 | 9.6
<0.0001 | 12.8 | 30200 | 8.38 | 6.50 | L2 | os | 219 | 5.0
C0.007 | 131 | 31331 | 835 | 621 | 1 | 04 | 18 | 19
C0.0004 | 148 | 3254 | 826 | 5.65 | 08 | 047 | 08 | 15
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Table 3 {continued)

(D3&)

= g (22| % R ex e kg |RT|Eom areon
N E. m m ug/ 8 ug/ &
Survey Area Stlgf)i.on Sagg)tléng Latitude | Longitude | Depth S%”;B{?g Petroilleum Cadmium
X R i 01 12/14 34-38.1 135-17.3 18 0 6.0 0.008
Osaka Wan | 02 | 12/14 | 34332 | 135-15.3 | 20 | 0 | 47 | 0.005
03 | 1213 | 34281 | 135133 | 20 | 0 | 3.8 | 0.004
04 | 12713 | 34253 | 135-07.3 | 0 | 0 | 28 | 0.007
05 | 12/13 | 34-225 | 135-02.9 | 45 | o | 21 | o.ou
/£ Kk @& O6 12/13 | 34-11.3 | 134-59.2 55 0 2.6 0.004
KiiSuido | O7 | 1213 | 34-00.6 | 134-50.0 | 56 | 0 | 2.1 | 0.003
08 | 1213 | 33559 | 134517 | 67 | 0 | 3.0 | <0003
09 | 12/13 | 33464 | 13455.0 | & | o | 1.9 | <0.003
w F W #®| N1 12/20 33-46.3 | 131-16.3 20 0 2.0 0.009
Seto Naikai | N2 | 12/20 | 33-43.9 | 131494 | — | o | 09 | o006
UN3 | 1220 | 33345 | 132149 | 62 | o | 15 | o006
N4 | 1219 | 33498 | 132314 | - | o | sz | oo
N5 | 1217 | 3073 | 132411 | 29 | 0 | 26 | o003
N6 | 1216 | 34083 | 133071 | - | o | 23 | o023
N7 | 12/16 | 34065 | 133217 | 21 | 0 | 25 | o010
N8 | 12/16 | 34-19.9 | 133-39.9 | - | o | 22 | oo
N9 | wss | a8 | 13ame | - | o | 22 | oo -
N1 | 12/15 | 34248 | 134-36.3 | 38 | o | 18 | o015
N1 | 12/14 | 34389 | 134429 | 31 | o | 21 | oo
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kB | ok B | XSS | o | memR L LIW. ARG ZREG ) BER
ug/ @ °C mé/ ¢ mg/ ¢ ug-at/ | pg-at/ @ | ug-at/ 4§
Mercury TeX)?rirture lgr;f;‘l‘;;l pH Déf;;‘é‘;d COD PO,-P | NO-N | NO,-N
0.0006 12.8 28.308 | 8.14 | 5.85 0.26 2.18 4.29 3.1
00006 | 128 | 30909 | 820 | 615 | 0.08 | 119 | 2.06 | 18.0
Cooom | 134 | 31119 | 821 | 6.08 | 093 | 126 | 285 | 02
o008 | 152 | 32,631 | 8.18 | 577 | 0 4 | o8 | 163 | 119
o008 | 165 | 33.065 | 820 | 5.60 | or | o072 | 12 | 6.7
0.0008 16.4 33.027 | 8.19 | 5.64 0.19 0.66 1.31 9.5
Co0.00m | 164 | 33.444 | 829 | 570 | 016 | 05 | 0.3 | 6.0
Toooe | 7o | 33.500 | 8.24 | 5.60 | <0.05 | o046 | o.88 | 5.2
To.0006 | 200 | 30625 | 8.30 | 514 | <0.05 | 013 | 030 | 18
0.0011 13.1 33.367 | 8.19 | 6.1 0.44 0.24 1.26 2.0
0.0006 | 15.6 | 33.486 | 8.14 | 5.68 | 610 | o046 | 15 | 3.6
o003 | 167 | 33.707 | 8.15 | 559 | 013 | 043 | 018 | 38
00018 | 15.9 | 33.449 | 812 | 5.49 | 0.08 | 0.60 | 045 | 38
o006 | 158 | 33.238 | 8.04 | 5.49 | 0.6 | 079 | 0.3 | 17
00018 | 151 | 33.15¢ | 8.06 | 5.68 | 06 | o710 | 058 | 47
00030 | 138 | 33.13 | 8.09 | 6.06 | 047 | o0 | 066 | 2.0
C0.0008 | 131 | 32.716 | 8.08 | 6.06 | 0.66 | 056 | 165 | 36
o013 | 1.9 | 32427 | 819 | 592 | 040 | o086 | 245 | 5.1
T0.0006 | 152 | 32715 | 8.25 | 5.86 | 021 | o | 243 | 72
00004 | 148 | 32497 | 828 | 5.87 | <0.05 | 076 | 7R 6.5
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&3 (0IF)
Table 3 (continued)
# % zolfZ T ex ex x2 B¥ 5w sroa
N. E. m m ug/ & ug/ €
Survey Area Stﬁgifm Samagatgng Latitude | Longitude | Depth S?)Iggliﬁlg Petr(g):illeum Cadmium
-3 ®| HI1 6/10 33-57.4 | 130-50.9 15 0 4.2 0.004
Hibiki Nada| H2 | 6/10 | 33-58.2 | 130531 | 14 | 0 | - 23 | 0010
CH3 | 6/10 | 33599 | 13053.0 | 19 | o | 21 | o.018
B % K & Bl 12/21 33-28.4 | 131-57.1 62 0 1.2 0.012
Bungo  Suido| B2 | 12/22 | 33-12.0 | 132093 | 78 | o | 1.6 | o.011
""" B3 | 12/22 | 33000 | 132156 | 9% | o0 | 21 | o0.01
T B4 | 12/2 | 32506 | 132188 | 107 | o0 | 17 | 0.006
B R B #| Kl 9/23 31-39.1 | 130-45.0 160 0 2.0 0.014
Kagosima Wan| K2 | 9/23 | 31300 | 130-38.0 | 20 | 0 | 2.0 | 0.00
K3 | 9/23 | 31230 | 130-39.0 | 230 | o | 12 | 0.008
""" Ke | 943 | 31160 130440 | 120 | o | 11 | o008
H ® B W3 7/ 9 35-45.0 135-50.0 92 0 1.4 0.0086
Wakasa  Wan
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k@ | kB | xmEs | pH | wsmm |G RE0 | UAEE ) ZREE MBS
ngl 4 "C m/ mg/ @ | pgrat/€ | pgat/f | ug-at/ g
MEcuy | romperature Saimity | PR | Oween | 0D | POVP | NON | NoyN
0.0009 19.6
Coeomz |15 || T
Coo00 | 104 || [T
0.0002 15.9 33.734 8.25 5.58 <0.05 0.36 0.85 2.2
C0.0002 | 162 | 34162 | 8.09 | 544 | 015 | o040 | o3 | 37
00002 | 174 | 34569 | 808 | 515 | o021 | 039 | o055 | 25
00002 | 185 | 34616 | 811 | s20 | osr | o2 | o2 | 14
0.0013 25.7
Ceo0 | oess |||
Cooos | o2es |||
oo | o7 | | [ T
- 22.4
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R4 EEBHOBEMRDEETER (FR8F)

Table 4 Survey Results of Bottom Sediments in the Major Bays in 1996

- w|H 2B wom e om |k R|HE|E m| PCE privd k@
-N. E, m cm | pg/g | pglg | pelg | ue/s

Survey Area Sﬁg(_m S%ngtliang Latitude Longitude | Depth Sla‘rggl‘i;g Al;ﬁ}gtic PCBs | Cadmium | Mercury
AN i Bl Ul 11/21 | 42-22.9 | 140-31.2 95 0-1 4.7 0.0033 | 0.24 0.20
Uchiura Wan | U2 | 11/21 | 42-17.9 [140-35.0| 92 | 0-1 | 7.3 | 0.0026 | 0.22 | 0.17
TUs |1t | ee139 [10-419] 86 | 01 | 19.6 | 0.0017 |0.22 | 0.21

TUs |1 | a210.0 [140-49.9| 49 | o1 | 0.4 | 0.0024 | 0.041 | 0.048

Us | 11/21 | 42249 |140-46.1| 83 | 0-1 | 5.2 | 0.0010 | 0.19 | 0.13

BOOom  #| T1 | 12/10 | 35-32.8 | 139-50.1 19 | 0-1 | 90.4 | 0.066 | 1.48 | 0.48
Tokyo Wan | T2 | 12/10 | 35-23.1 |139-43.9| 21 | 0-1 | 17.2 | 0.0085 | 0.20 | 0.15
T3 | 12/10 | 35-18.1 |139-43.3| 48 | 01 | 13.2 | 0.0059 | 0.25 | 0.13

CT4 |12/10 | 35-14.6 | 13945.6| 31 | 0-1 | 5.5 | 0.0024 | 0.064 | 0.064

s | 5/31 | 35-09.1 |139-44.0 385 | 0-1 | 24.0 | 0.017 | 0.3 | 0.23

T | 5/31 | 35-06.0 |139-47.6 | 400 | 0-1 | 25.9 | 0.013 | 0.24 | 0.16

ER ) | F1l 12/11 | 35-05.4 |138-43.6 723 0-1 15.2 0.054 0.12 0.11
Suruga Wan | F2 | 12/11 | 34-58.5 |138-38.9 | 1482 | 0-1 | 31.5 | 0.19 | 0.18 | 0.16
TF3 | 61 | 3532 [138-37.2| 1340 | 0-1 | 19.2 | 0.088 | 0.25 | 0.15

UF4 | 61 | 3445.9 [138-37.1] 1500 | 0-1 | 4.4 | 0.0069 | 0.040 | 0.063

F5 | 6/1 | 34-37.9 |138-33.9| 2000 | 01 | 218 | 0.065 | 0.052 | 0.15

"Fé | 6/1 |34-22.9 |13830.5| 2815 | 0-1 | 17.0 | 0.017 | 0.095 | 0.16

F & by I 12/12 | 34-56.0 | 136-44.1 27 0-1 37.7 0.028 0.37 0.26
e Wan | 12 | 12/12 | 34-50.0 [136-41.0| 24 | 0-1 | 36.6 | 0.024 | 0.42 | 0.24

T3 |22 | aacaa0 [136-409| 3 | o1 | 287 | 0.017 |24 | 021

14 | 1212 | 34359 [136-52.3| 32 | o0-1 | 5.7 | 0.0015 | 0.15 | 0.096

15 |12/12 | 34287 [137-00.5| 26 | 0-1 | 0.1 |<0.0001 | 0.030 | 0.003

— 28—




W ER | ona| B |umeR|E m -2 X H % 00 e
ng/g | wrgl/g | pg/r | ug/g % (zgﬁpm (E;? T?z.s? (‘4/:14 Tiﬂf) pm
<) | 2000gm) | 250zm) | 62.5um)
Copper | Zinc | Chromium | Lead Igﬂ(i)t;;)n C]I?;t‘;%ar Gravel C'SS;nré" ng:% Silt Clay D%‘iﬁi:‘;gr
44 116 76 35 9.1 M 0.0 0.0 0.1 70.4 8
""" | | s | 83 | 83 | M | 00| 09| 08| 539 | 44 | 5
""" 2 | 106 | 94 | 2 | 75 | M | 03| 08| 03] 695 | 291 | 7
""" 8 | m | s | 12 | 15 | s | 00| 685 | 216 | 55 | 44 | 37
""" s | e | 3 | am | 43 | MS | 14| 96 | 25 | 40 | 205 | 12
108 409 141 67 9.3 M 0.0 2.3 1.7 60.4 7
i | et | 60 | a | 49 | MS | 13 | 62 | 345 | w9 | 200 | 3B
""" w8 | 15 | 61 | 24 | 4.4 | SM | 2.3 | 130 | 612 | 165 | 7.0 | 143
””” 35 | 9% | 8 | 22 | 40 . SG | 205 | 443 | 9.7 | 56 | 09 | 94
AAAA 59 | 155 | 71 | a | 89 | M | 00 | 01| 26| 83 | 300 | 6
'''' so | 122 | 72 | 3 | 66 | M | 00| zo | 20 | 41 | 288 | 11
76 118 75 27 5.2 M 0.0 2.0 4.8 53.6 39.6 7
6 | w0z | 73 | 24 | s7 | M | 00| 26| 00 | s60 | 5.4 | 9
""" sl | 129 | 79 | s | s0 | M | 00| 00| 11| 600 | 385 | 6
""" s | m | s | 14 | 23 | SM | 141 | a9 | 1.8 | 183 | 13.9 | 54
""" 60 | 103 | 74 | 2 | 51 | M | 00| oz | 46 | 505 | 47 | 5
""" 72 | 104 | 7 | 2 | sz | M | 00| 01| 20 | sz | 47 | 5
63 214 74 46 8.3 M 0.0 1.5 0.3 45.8 32.4 4
""" S0 | 22 | 7 | 4 | 92 | M | 001 01| 02| 444 | 583 | 3
""" 51| 200 | 80 | 42 | 91 | M | 04| 05| 06 | 537 | 448 | 5
””” 2 | 8 | & | 2 | 37 | s | 01| 451 71 | 13.6 | 107 | 9
""" 20 | 18 | st | 12 | 08 | s | 00|33 63| 08| 16| 1%
EgEE:M & (Mud) 1S #% (fine Sand) S B (Sand)

G # (Gravel)

—929—

Sh H#® (Shell)

Cy #5t (Clay)
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(DT&)

Table 4 {continued)

" m M SRR ew & o kR WE|E G PCB KoM Kk B
N. E. m cm | pg/g | nwglg | pB/g | pelg
Survey Area Sﬁg{-’n Saﬁn;)tlglg Latitude | Longitude | Depth Sf'r;lglér;g Alg]_lg_ﬁc PCBs | Cadmium | Mercury
x .lﬁ B 01 12/14 | 34-38.1 | 135-17.3 | 18 0-1 62.2 | 0.048 0.53 0.35
Osaka Wan| 02 | 12/14 | 3433.2 |13515.3| 20 | 01 | 35.1 | 0.019 |0.42 | 0.23
03 123 |meos1 [135133) 21 | 01 | 272 | 05 | 037 | 023
04 |12/13 | 14253 [135-07.3] 30 | o-1 | 221 | 0013 |0.24 | 020
05 | 12/13 | 34225 [135-02.9| 45 | o0-1 | 8.7 | 0.0073 | 0.18 | 0.14
2 f# s« #E O6 | 12/13 | 34-11.3 | 134-59.2[ 55 0-1 6.4 | 06.0041 | 0.093 | 0.13
Kii  Suido| O7 |12/13 | 34016 |13450.0| 5 | 01 | 7.5 | 0.0046 | 0.034 | 0.16
08 | 12/13 | 33559 |13451.7] 67 | 01 | 7.4 | 0.00%9 | 0.037 | 0.16
09 | 12/13 | 3346.4 134550 87 | 01 | 2.3 | 0.0010 | 0.020 | 0.063
W P A W N1 | 12/20 | 33-46.3 | 131-16.3| 20 0-1 10.0 | 0.0027 | 0.36 0.092
Seto Naikai{ N3 |12/20 | 33-34.5 |132-14.9| 62 | 0-1 | 1.8 | 0.0008 | 0.017 | 0.042
NS5 | 12/17 | 34-07.3 [132-401| 20 | 01 | 9.2 | 0.0055 | 0.11 | 0.085
N7 | 12/16 | 34065 133207 21 | 01 | 105 | 0.0089 | 0.20 | 0.18
| N10 | 12/15 | 34248 134363 38 | 0-1 | 185 | 0.0099 | 0.26 | 0.19
N1 | 12/14 | 34389 (130429 31 | 01 | 5.2 | 0.0030 |0.16 | 0.10
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@ | @ soa FUNTT ST . K S S TN p—
ug/g | pglg | we/e | pel/e % (zoﬁym (2!::,%? 1??2‘5? (jiw ?'i#:) pm
<} 1 2000gm) | 250um) | 62.54m)

Copper | Zinc | Chromium | Lead Iglljiot;;)n CE:},;%?; . Gravel ngnrcrll ng:% Silt Clay Dhé?gggr
61 253 108 8.1 M 0.5 1.3 0.5 | 56.3 | 41.4 6
et | 20 | 103 | 4 | 73 | M| 0.0 | 03 | 04 | 581 | mz | 5
a0 | om2 | wo | e | 72| M| 0.0 | o1 | o3 | .7 | o | 7
s ooz | o8 | | T M| 0.0 | 0.3 | 7.2 | s6.4 | 361 | g
T | o1 | es | a0 | 8 | SM | 01 | 7.0 | 49.2 | 85 | 152 | 19
33 116 72 3.5 5M 0.2 | 12.0 | 51.3 | 207 | 15.8 130
s | 1 | 1z | 25 | 6o | M| 0.0 | 0.0 | 09 | 733 | 38 | 12
B R T O e 53 | MS | 5.2 | 100 | 289 | 6.8 | 181 | 45
| &7 | e | 17 | 25 | s | 0.0 | 1.5 | 7.5 | 113 | 37 | 18
41 144 62 8.3 M 0.0 0.1 3.0 | 52.3 | 44.6 5
Cw | m | s | | 54 | s | 0.0 | 46 | 8.3 | 91 | 30 | 161
|| e s | 62 | M| 0.0 | 0.6 | 155 | 43.4 | 405 | 7
7 | 10 | s | s | 73 | M| 0.0 | 04 | 00 | 4z | e | 3
T | a1 | oo | 8.0 | M| 0.0 | 2.0 | 06 | 1 | 533 | 4
a2 | st | s | 29 | SM | 1.9 | 113 | 542 | 196 | 13.0 | 139
EETE M # (Mud) S #lE> (fine Sand) S # (Sand)

G B (Gravel) Sh  HE#r (Shell} Cy %5+ (Clay)



#&4 (DTE)

Table 4 (continued)

i =1 : - o
" |2 S wom e om |k R BB M| PCB mFIv Kk &
N. E. m cm | wglg | upg/g | eg/g | pg/g
Survey Area S;?g?n S:;r)nﬂieng Latitude Longitude | Depth Sfrgilél;g Al[i;lg.ﬁc PCBs | Cadmium | Mercury
bl # H1i 6/10 | 33-57.4 | 130-50.9 15 0-1 2.6 0.0007 0.072 | 0.050

Hibiki Nada| H2 6/10 | 33-58.2 | 130-53.1 14 0-1 12.0 0.019 0.34 0.12

H3 6/10 | 33-59.9 | 130-53.0 19 0-1 19.8 | 0.013 0.53 0.16

...............................................................................................................

g % & &, Bl 12/21 | 33-28.4 | 131-57.1 62 0-1 0.0 0.0001 | 0.001 | 0.001

Bungo Suido| B2 12/22 | 33-12.0 | 132-09.3 78 0-1 0.4 | 0.0002 | 0.006 | 0.008

B4 12/22 | 32-50.6 | 132-18.8 | 107 0-1 0.5 0.0001 | 0.014 | 0.011

B R B #&| K1 9/23 | 31-39.1 | 130-45.0 | 160 0-1 3.7 | 0.0008 | 0.017 | 0.054

Kagoshima| K2 9/23 | 31-30.0 {130-38.0| 220 0-1 5.8 | 0.0022 | 0.018 | 0.056

Wan K3 9/23 | 31-23.0 {130-39.01 230 0-1 7.4 | 0.0024 | 0.005 | 0.086
K¢ 9/23 | 31-16.0 | 130-44.0 120 0-1 2.0 | 0.0010 | 0.009 | 0.024

= ™ Bl W3 7/9 35-45.0 | 135-50.0 92 0-1 2.1 0.0016 | 0.014 | 0.027
Wakasa Wan
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W | E@ | son | @ (weee e o mo 2B B 00 e
uglg | pg/e | pgle | uglg % (20$ym {;'éﬂg@ T?z.ff (::b b ?Ef 4}1:) pm
<) | 2000gm) | 250gm) | 62, 5um)

Copper | Zinc | Chromium | Lead Igﬂétsign Cﬁgg‘;ﬁér Gravel Cs%nlél‘ 511?1% Silt Clay Dﬂﬁﬁ&
22 58 53 22 1.9 S 0.3 17.2 80.1 0.1 2.3 173
T | s | s | om | a5 | SM | 01 | 79 | 599 | 165 156 | 131
| | e | a5 | s2 | SM | 03 | 55 | 526 | 1.1 | 245 | %
20 60 35 15 1.1 S 4.4 84.4 9.3 0.2 1.7 611
T e s e ] e T s | 00 | w5 | 3| 16| 16| 209
e | s | s | o2 | 19 | S | 36 | 4.4 | 474 | 12 | 1.4 | 20
o | w0 | oas | ow | 17 | s | 18 | 321 | &4 | 11| 16| 106
36 92 22 15 2.1 MS 0.1 6.8 32.9 31.8 28.4 27
Ca w19 |18 | o84 | MS | 04 | 48 | 25.8 | 34 | 306 | 14
T | wo | om | 2 | 45 | M| 00 | 03| s1 | sz | 414 | 6
Ca | s | om | 15 | 27 | se | w64 | 93 | 143 | 67 | 38 | o
24 66 54 20 2.6 SM 0.9 42.3 20.5 25.8 10.5 208

EEBEE M & (Mud) fS b (fine Sand) S  ® (Sand)
G B (Gravel) Sh HE (Shell) Cy ¥4+ (Clay)
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Fig.4 Petroleum Qil Concentrations (ng/#) in Surface Sea Water

BEMENhORm GEFER{EKR) BE (ue/e)

Aliphatic Hydrocarbons Concentrations (zg/g) in Bottom Sediment
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Fig.5 PCBs Consentrations (ug/g) in Bottom Sediment
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Fig.6 Cadmium Concentrations {(xg/ #) in Surface Sea Water
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Cadmium Concentrations (ug/g) in Bottom Sediment
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Fig.7 Mercury Concentrations (xg/€) in Surface Sea Water
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Mercury Concentrations (uxg/g) in Bottom Sediment
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Fig.8 Copper Concentrations {xg/g) in Bottom Sediment
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Zinc Concentrations (xg/g) in Bottom Sediment
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Fig.9 Chromium Concentrations (ug/g) in Bottom Sediment
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Lead Concentrations (xzg/g) in Bottom Sediment
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Table 5 Survey Results of Sea Water in the Dumping Areas in 1996

g x % |22 EX em | ex | xR |mmme| BoA | Hriva
N. E. m m ug/ 8 rg/ g
Dumping Area | S@ion | SATPINE | 1 ogrge | Longitude | Depth Sa‘L'zg’ei:‘g Allphatic | Cadmium
B A& # Jb 8| A1-5 | 6/16 | 41-24.9 | 137-27.2 | 3611 0 1.3 0.014
Nowempat | || ||| w3 |09 | om0
of Japan Sea 3579 0.9 0.047
""" %01 | 1.0 | 0.046
= B W A22 | 6/8 | 40-18.5 | 145-25.8 | 5376 0 0.9 0.003
o P:Eiﬁf)ﬁ S I e 500 | 0.7 | 0.095
SANRIKU | ¢+ | [ | 5351 | 11| 0.079
Csaes | 14 | 0.005
A-2-4 | 6/9 | 40-02.9 | 145-02.8 | 5642 0 1.3 0.019
I [ Y N R 5528 | 0.8 | 011
Csel0 | 13 | 0.074
""" 5632 | 1.1 | 0.081
A2-5 | 6/8 | 40-13.7 | 145-12.3 | 559 0 2.0 0.044
""" 5476 | 1.1 | 0.0
""" 5556 | 0.6 | 0.058
""" 5580 | 0.8 | 0.0%
B # | A3l 6/b 33-57.8 | 143-07.4 5373 0 1.2 <0.003
G P;fiﬁﬁff .l I e 5257 | 0.8 | 0.055
Boso | | 529 | 0.6 | 0.057
""" 533 | 1.8 | 0.069
A32 | 6/5 | 34-14.8 | 143-17.0 | 552 0 0.7 | <0.003
''''' sa12 | 0.9 | o012
""" 5404 | 05 | 0072
""" 5516 | 1.7 | 0.066
A3-5 | 6/4 | 33-55.0 | 143-10.0 | 5361 0 1.5 | <0.003
""" 5247 | 0.7 | 0.070
""" 5331 | 0.9 | 0.064
""" 5351 | 1.1 | 0.060
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K B | kB | ®RES | pH | wwmx O 0EE | TMEE ) MBK
ug/ °C mé/ ¢ pg-at/ f pg-at/ g ng-at/
Mercury | Temperame | Sabmiy | PH | Owaen | POP | NOSN | NN
0.0030 13.8 33.995 8.15 6.24 0.09 <0.05 <0.5
<o.0000 | 03 | se0s | 7.89 | 496 | 196 | <005 | 195
<0000 | 0.3 | 3406 | 778 | 5oL | 1 | <005 | w1
<0000 | 0.3 | 4080 | 7.5 | 512 | 199 | <005 | 170
0.0010 9.4 33.000 8.12 6.97 1.32 0.15 7.9
""" 0.006 | 15 | a6 | 770 | 38 | 249 | <005 | 240
""" 0.0007 | 15 | 3468 | 770 | 379 | 252 | <0.05 | 264
""" 0.0020 | 15 | 468 | 7.73 | 381 | 23 | <005 | 240
0.0010 9.2 32.965 8.0 7.34 1.34 0.15 4.6
""" 0.006 | 1.6 | 34699 | 7.82 | 385 | 244 | <005 | 131
<0000t | 1.6 | 469 | 780 | 38 | 253 | <0.05 | 25
""" 0.0 | 1.6 | .69 | 781 | a8 | 251 | <005 | 133
0.0008 9.0 32.936 8.10 7.29 1.37 0.15 10.3
""" 0.0 | 1.6 | .69 | 7es | a8 | 25 | <005 | 232
<0001 | 16 | 34698 | 7.8 | 3.8 | 256 | <005 | 2.9
<o.0001 | 1.6 | 84698 | 7.69 | 876 | 257 | <0.05 | 5.2
0.0003 23.3 34.638 8.18 4.87 <0.03 <0.05 <0.5
<0.0001 | 15 | 346%0 | 7.88 | 393 | - 251 | <005 | .7
""" 0.0008 | 15 | 3468 | 7.2 | 8.8 | 25 | <005 | o244
<0000 |1 15 | 3e.e91 | 8.06 | 3.87 | 25 | <0.05 | 2.5
0.0003 22.8 34.619 §.28 4.88 <0.03 <0.05 <0.5
""" 0008 | 1.5 | 469l | 7.8 | a8 | 28 | <oos | 177
<0000 | 1.6 | seese | 704 | 3.8 | 256 | <0.05 | 175
<0000l | 16 | siese | 810 | 3.8 | 251 | <005 | i 85
0.0003 23.5 34.636 8.08 3.64 <0.03 <0.05 <0.5
""" 0.008 | 15 | seess | 7.8 | - | 25 | o009 | 158
""" 0.003 | 15 . a6 | 7.8 | 879 | 25 | 010 | 148
<0000 | 15 | saes | 780 | a6 | - 248 | <005 | 199
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Table 6 Survey Results of Bottom Sediments in the Dumping Areas in 1996

- Al & * ‘o
g xse N T Blex| & |x »ieweE ol re privgk B
N. E. m cn | ug/g | ug/8 | u8/g | uglg
Dumping Area Sit\?;;i(‘m S?ﬂ:g Latitude Longitude | Depth Sfransl‘-i:r;g Alli-lp.hé.tic PCBs Cadmium | Mercury |
Hoa k&, i . .
T Al-5 6/15 | 41-25.1 [ 137-27.8 | 3650 0-1 2.9 0.0006 | 0.053 | 0.062
= & i A2-2 6/7 40-18.7 | 145-25.9 | 5360 0-1 1.2 0.0006 | 0.062 [ 0.098
b B =
A2-4 6/7 40-02.9 | 145-01.9 | 5600 0-1 1.0 0.0005 | 0.035 ] 0.11
A2-5 6/7 40-13.8 | 145-12.0| 5570 -1 1.2 0.0005 | 0.040 | 0.069
E 8 w _ _ _ B
O A3-1 6/5 33-59.0 | 143-06.0 | 5310 0-1 0.3 0.0003 | 0.033 | 0.075
A3-2 6/6 34-15.0 | 143-17.3 | 5460 0-1 0.4 0.0001 0.036 | 0.057
A3-5 6/5 33-55.0 | 143-10.1 | 5310 0-1 0.3 <0.0001 0.038 | 0.078
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(%)

7| ER | /0L | ARiER E " chouif®
ug/e | ug/g | ng/g | neg/g % (ggﬁﬂm (zz'%é T?z.sﬁf (11/«},la " fﬁ ' #;3 pm
<) [2000gm) ; 250xm) | 62.54m)
Copper | Zinc | Chromium | Lead Iglri)t;;)n CE::‘E?:rt?ar Gravel | © ‘S‘g;nrél : Sf;rrl]ed Silt Clay Dl\g?gﬁgr

73 113 66 48 6.7 M 0.0 0.3 0.1 62.7 36.9 6

94 85 46 21 4.6 M 2.5 6.5 14.9 50.1 26.0 il
106 89 44 20 4.7 M 5.9 2.7 9.3 49.7 32.4 8§

92 86 47 19 4.3 M 1.2 | 6.2 | 17.0 | 48.5 | 27.1 11
148 95 55 24 4.0 M 0.0 0.3 9.2 63.7 26.8 8
146 98 55 19 4.1 M 0.1 0.7 18.8 54.8 25.6 9
141 101 61 20 3.8 M 0.2 0.3 12.7 60.8 26.0 9

EEDRES M # (Mud) fS #ry (fine Sand} S b (Sand).

G B (Gravel)

Sh H# (Shell)

Cy %t (Clay)
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Table 6 Survey Results of Sea Water following the NAKHODKA Oil Spill [1997]

HEBE | A wE | R % 1 EAERR 2 FIRIRER
Station (N) {E}  |Sampling | #mw A H WM (ug/L) FHAHE WERE (ug/8)
No. | Latitude |Longitude|Depth{(m) | Sempling Date Petroleum Oil Sampling Date Petroleum Oil
1 40-50 1 139-17 0 2/24 7.6 9/21 5.6
"""" 0 98 32
S0 10 O S B
00 T -
2 40-15 | 139-07 0 2/25 8.3 9/21 2.3
"""" 10 53 e
"""" 50 - s
""" 100 w4 T W
3 39-30 | 139-00 0 2/25 9.3 9/22 2.3
£ R Sy T S
f """" 50 24 12
""" 100 58 I
4 39-15 | 138-20 0 2/25 5.5 9/22 1.7
[ R N 10 BT R 21
"""" 50 e s T
""" 00 T I W
5 38-45 | 139-00 0 2/25 9.3 - -
A R s e A B S
50 3.1 | T -
""" 100 T s D
6 38-30 | 138-00 0 2/25 10.5 9/22 1.4
"""" 10 T -
B0 I S A 1.4
100 TUTTYSs T T 1.9
7 38-15 | 137-25 0 2/26 8.3 9/22 2.2
"""" 10 e R
S 0 S S A O S
100 4.9 1.2
8 37-50 | 138-35 0 2/27 5.1 - -
T R R R S
R P S -
""" 100 3 T
9 37-35 | 138-00 0 2/26 8.0 - —
........ o R e s
"""" 50 R T
""" 100 2 T
10 37-15 | 137-30 0 2/26 3.9 - -
"""" 0 S T e
"""" 50 T35 I
""" 100 R =T
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Table 6 (Continued)
HEHRE | @ G| SRR 5 1 AR 55 2 Iml AR
Station (N) (E) Sampling | {EVAH | © M5TEEEE (g/0) H#HHR B (ug/l)
No. | Latitude |Longitude|Depth (m) | Sampling Date Petroleum Oil Sampling Date Petroleum Oil
11 38-00 136-30 0 3/4 13.4 9/23 1.0
ST ' 1.1
"""" 50 T N
""" 100 s D
12 37-45 | 135-45 0 3/5 10.6 9/23 -
"""" 10 s T
"""" 50 38 T
""" 100 Y S 0 T
13 37-30 | 135-00 0 3/6 4.9 9/23 1.6
"""" 10 3 S 1s
"""" 50 T T
""" 00 a5 I O
14 37-30 | 134-00 0 3/7 3.5 9/23 1.6
T S e I -
"""" 50 I s
""" 100 N I R
15 36-45 133-05 0 3/9 5.3 9/24 1.2
"""" 0 58 I
"""" 50 s I
""" 100 s 12
16 3655 | 13600 | ¢ 3/5 14.1 - -
"""" 0 s T
"""" 50 T -
""" 00 93 I
17 36-30 | 135-00 0 3/6 6.0 9/24 1.8
"""" 0 Y -
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Fig.16-1 Petroleum Oif Concentrations (ug/€) in Surface Sea Water [24 February- 9 March 1997]
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Petroleum Qil Concentrations (ug/#) in Surface Sea Water [23-26 September 1997]
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Fig.16-2 Petroleum Qil Concentrations (ug/#) in Sea Water at 10 m layer [24 February- 9 March 1997]
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Petrcleum Qil Concentrations (ug/€) in Sea Water at 10 m layer [23-26 September 1997]
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Fig.16-3 Petroleum Qit Concentrations (ug/2) in Sea Water at 50 m layer [24 February-9 March 1997]
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Petroleum Oil Concentrations (uxg/#) in Sea Water at 50 m layer [23—26 September 1997]
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Fig.16-4 Petroleum Oit Concentrations (xg/#) in Sea Water at 100 m layer [24 February- 9 March 1997]
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Petroleum Qil Concentrations {xg/£) in Sea Water at 100 m layer [23-26 September 1997]
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R7-1 FMVYEXFIL—RASHLRERR [FREHAK] CFEIHF)
Table 7-1 Survey Results of Surface Sea Water following the DIAMONDGRACE 0il Spill [1997]
— 1 EHAEEER 2 mFEER
Station ﬁ}ﬁ (N) %%E‘(E) N b
No. Latitude |Longitude %EH'YFJ H AR (pg/ ﬂ ) ﬁéﬁf).lﬁ H AT e/ g)
Sampling Date Petroleum oil Sampling Date Petroleum oil
T1 35-32.8 [139-50.1 7/28 7.2 9/1 11.8
T2 35-23.1 | 139-44.0 7/29 ﬁ 3.9 9/1 4.8
T3 |3518.1 |139-43.3 7/29 2.9 9/1 5.1
T 4 35-14.6 | 139-45.6 7/29 4.3 9/1 3.1
TS 35-09.2 | 139-44.4 7/29 1.9 9/1 2.5
T 6 35-05.8 | 139-47.2 7/26 3.0 9/2 1.3
T 7 35-35.0 | 139-52.9 7/28 7.6 %/1 8.3
T8 35-32.8 | 139-57.5 7/28 7.8 9/1 9.0
T 9 35-32.5 | 139-55.0 7/28 4.0 9/1 5.5
T10 35-31.5 | 139-58.9 7/28 6.3 9/1 13.5
T11 35-29.0 | 139-55.0 7/28 4.7 9/1 8.0
T12 35.27.5 [ 139-47.0 7/29 6.4 9/2 7.2
T13 | 35-25.5 | 139-51.0 7/29 14.3 9/2 3.0
T 14 35-21.9 | 139-46.9 7/29 3.2 9/1 2.9
T 15 35-20.9 | 139-42.0 7/29 3.6 9/1 4.5
T16 35-11.5 | 139-47.5 7/29 2.8 9/2 2.2
T17 35-03.1 | 139-39.2 7/29 4.7 9/1 2.7
T18 35-01.0 | 139-43.5 7/29 2.7 9/1 3.1
T19 | 35-25.3 {139-45.1 - - 9/1 3.4
T 20 35-23.9 | 139-49.4 - - 9/2 3.8
T2l | 35-20.8 | 139-46.0 - - 9/2 3.5




R7-2 FAVPECFIL—RShHAERE BEMERD] (T HF)
Table 7-2 Survey Results of Bottom Sediment following the DIAMONDGRACE Qil Spill [1997]

— 21 EFEEER 2 [EFAR R

Station ME(N) | @5 (E) - NN - .
No. Latitude |Longitude EEE.YFJ H ﬂﬁﬁf&"‘.{ﬂg/ﬂ) ?ﬁéﬂr‘iﬁ H ?Eﬁ.}i}%;(#g/g) _

Sampling Date Aliphatic H.C Sampling Date Aliphatic H.C

T1 | 35-32.8 |139-50.1 7/28 167 9/1 75.7
T 2 35-23.1 | 139-44.0 7/29 31.3 9/1 19.7
T3 35-18.1 | 139-43.3 7/29 27.2 9/1 17.0
T 4 35-14.6 | 139-45.6 7/29 9.3 9/1 8.2
T 7 35-35.0 | 139-52.9 7/28 162 9/1 135
T 8 35-32.8 | 139-57.5 7/28 97.8 9/1 106
T9 35-32.5 | 139-55.0 7/28 124 9/1 117
T10 | 35-31.5 | 139-38.9 7/28 108 9/1 106
T11 | 35-29.0 | 139-35.0 7/28 103 9/1 90.6
T12 | 35.27.5 | 139-47.0 7/29 98.7 9/1 02
T13 | 35-25.5 | 139-51.0 7/29 83.4 9/2 66.2
T14 | 3521.9 |139-46.9 7/29 49 .4 9/2 40.7
T15 | 35-20.9 | 139-42.0 7/29 56.6 9/1 41.4
T16 | 35-11.5 | 139-47.5 7/29 6.0 9/1 4.6
T19 | 35-25.3 | 139-45.1 - — 9/1 53.2
T20 | 35-23.9 -139—49.4 - - 9/2 42.0
T21 | 35-20.8 |139-46.0 - - 9/2 13.2
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Fig.18-1 Petroleurn Qil Concentrations (xg/#) in Surface Sea Water. [28-30 July 1997]
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Petroleum Oil Concentrations {xg/é) in Surface Sea Water. [ 1-2 September 1997]
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£ 2 OREOBEERYPORE BEBRRILKRE) BE (ug/g)
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