BESTRBAERSE
B 145
FEFN6 | SEERE MR

REPORT OF MARIME POLLUTION SURYVEYS
Mo.14

Resullz of Surveys in 1986

HRFN63%E 2 A

B L REF KRS

HYDROGRAPHIC DEPARTMENT
MARITIME SAFETY AGENCY, JAPAN
February, 1988



SAPHERBEC ESERIR

T




SEFLATHRYE (8149 BH6 1 FHERR

REPQRT OF MARINE POLLUT iON SURVEYS

IN 1986

B K

Contents
Gi L"/ b TR T T e P Pt R LR L R L L L R A A 1
. BABEEHOME Surveys in the Adjaceri_t'_'Sea of Japan weeeeeeeeeee 3
L1 W/ & M E  Outline of Survey .-orssesee R 3
L1l BEHK Sea Areas of Survey - | "-:-‘-'-'-_-.---‘:-'-.::-,-,, ------- 3
L12 B MM  Sampling Method -~ S e 3
113 S #H ®BE  ltemof Analy is e R [T 3
.2 & W F & Analytlcal Method IR 3
13 % % & B  Resultsof Survey o e 4
0. TEERMOME ~ Surveys in the Major -Bays o Japan - 11
21 #® % ® E  Outline of Survey b 1]
21 1 AmEBE B, Sea Areas of Survey : _ 11
D17 R Sarpling Methad o 11
213 #HE E “Item of ‘Analysis reesees ........ 11
9.2 4 ¥ K #  Analytical Method et eeese e eeeeeiiner st 11
9.3 g}gﬁ g B Resulits of Survey ettt 12
3 mEMHEMEMOEE Surveys in the Dumping Areas i 95
31 BB & & B Outline of SUIVEY rrerretrreersrssrrssssesneernnenns 55
311 B #EE IR Sea Afeas Of SUrvey eereeresssersrerermesesteenne 55
312 &8 R Sampling Method «rreesseerersemssrmmsmnsssintsneesene 55
3.3 o4 HEE Ttem of ANAIYSIS worereeerersmsmemsmmnmmessninnnasrnas 55
39 & W OK . H Analytical Method ....................................... 56
e @ m & B Results of Survay e 56
BEHE (7o —v— 1) Analytical Method (Flow Sheets) - 69




BLAZFABSTE, [BESRROEERNEOHILCEYT 28] 86
B) BUARKESE, BESROMELCCBERERLOL HOREHRE
EUT, BRAEEDS 85 LTEADDER, TEBSERCEEYEHERIC
BOTHBARUEBESERDEZERL, G, PCB, E@BSO/MELT»TH
BHo

AREEQD, BANOFRBIOBEMRT S 2,

Abstract

Hydrographic Department MSA has been engaged in scientific investigation
for preventation of marine pollution and presavation of marine environment.
This report is the result of research in 1986,

Ir_1 researching sea water and bottom sediment, samples were collected in
the adjacent seas of Japan. the major bays and the legally desingnated
dumping areas..

The items of this reseach are Petroleum oil, Aliphatic HC, PCBs,
Heavey metals, etc.

Location and number of the stations are shown in Fig.l, 3, 20.

The results of each of the items inthe several sea areas are shown in
table 1 to 6. '

Considering these results, on the whole, the pollution level is the same
as before in the surrounding sea of Japan.

A remarkable change of the pollution is not recognized.
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#1 DFEBIEROBKAESER (BHstE1~6 1)
Table 1 Survey Results of Sea Water in the Adjacent Seas of Japan
(Jan.~Jun. in 1986)

5 m (VAR By ole mlm oo conlk m| W |mel ok om
&% | A 81 E. | wg/i| pgit | pg/t Vugit lpgli| €
Survey Area S'Em Sa’“;];:' Latitude | Longitude htgi':m Cadmium | Mecury  Coer | Zinc g:::amm
BAGIS | 1 193515 43-30 [140-30| 17 | 0.006 41 1 77| 63
North of 2 | 314]43-30 13800 26 | 0004 31 | 28 al
RS ] 3 1a|a2-30 13920 2.4 0.006 01 | 35 7.0
4 | 314/41-18[138-00| 26 | 0020 40 | a7 2.2

| 5 | 313]41-18]130-52| 35 | 0.014 i 36 | 41 7.6
AAMGEE 6 3 4 35-29|132-00| 26  0.006 | 0.005 | 0.3 | 6.2 9.4
Swthot 1 7 | 3 4 37-41[136-15| 32 0004 | 0002 | 0.0 | 19 9.4

Japm. Sea : .

8 | 3 237-30|138-00| 47  0.004| 0.001 01 ' 25 7.6

9 | 3 2|37-04|137-25| 36 | 0.006| 0.001 02 | 61 9.2

10 | 3 6|37-30 134-20| 15 | 0003 0.008 | 0.0 , 43 8.6

11 | 3 4|36-58'132-00| 25 | 0010 0014 | 01 | 7.4 7.1

12 | 3 6|36-00 135-30| 36 | 0014|0038 | 00 | 37 | o4

13 | 3 5(36-04 134-07| 23 | 0006 | 0.017 | 0.1 | 57 9.0

14 | 3 4|35-45[133-01| L7 | 0.006 | 0.011 | 02 | 52 | 109

W @ % | 15 | 316{40-20|144-06| L7 | 0039 0.000 | 0.8 | 43 | 54
Owsahio ares | 16 | 3.15]40-20 [142-00' 59 |0.032 0002 | 0.6 | 26 . 34
17 . 3.15/39 -19 |142-07 16 0,030 ° 0001 | 0.1 | 3.4 3.6

18 . 314[39-00 145201 14 | 0032|0003 |03 | 22| 102

19 | 3.13|37-00|145-20| 28 , 0.020 | 0.005 | 0.0 | 0B | 106

20 | 3. 12|37-00 [141-20] 27 | 0.038| 0002 | 0.6 | 3.3 7.9

oo |20 | 3 4(81-00(13:1-3%| 19 |o0001| 0003 | L5 ' L9 | 203
Koroshio Area | 22 | 3. 7[31-00[130-15| 21 | 0.001| 0.004 : 02 13 ' 178
23 | 3 s5|30-05[130-50| 19 |00600 | 0003 01 | L5 189

24 | 3 6(30-00(128-09| 12 | 0000 | 0005 07 | 26 | 204

25 | 3 4|29-35 |131-30| 18 | 0.010 | 0.004 | 0.3 | 68 | 195

26 | 3 6(28-35|129-20| 15 | 0002 ;0003 | 07 | 15 | 207
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Table 2 Survey Results of Sea Water in the Adjacent Seas of Japan
{Jul.~Dec. in 1986)
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Survey Area Sta:lm Sa;.il:‘g il'at“ude Longitude Pﬂrgﬁm Cadmiuwn ; Merewry | Copper Zinc W“e:-ature
A | 1 [1988 ) a5-30|141-25| 51 | 0016 | 0.007 | 14 | 42| 205
North of 2 829 ,45-30|139-30| 59 | 0017 | 0.004 | 3.1 | 58| 189

Japan Sea
3 B.29 | 44 —SDi 14]1-15 2.6 | 0.016 | 0.009 1.0 6.9 21.1

4 827 |43-31,140-30| 94 | 0.016 | 0007 | 16 6.2, <214

5 | 8.26|43-30|138-00] 20 | 0.013 | 0011 | 11 | 35 204

826|42-30|139-19| 16 | 0.005 | 0016 18 42 215
0.077 | 0.066 13 3.0 228

8.25 | 41-18|138-52| 20
8.26 | 41-17(138-00| 3.4 | 0.007 | 0.006 | 09 2.9 20.3

[ o | =1 O

7.20 | 41-26|137-28 1.9 | 0039 | 0,006 | 0.1 2.5 15.5
HA#RE , 10 8.22|39-04|137-23; 7.4 | 0.008 | 0.007 | L1 16.9 24.3

South of i 819 |39-02 135~58| 26.4 | 0.002 | 0.003 | 0.4 31 24.4
Japan Sea

12 823138-10|139-10- 31 | 0009 | 0001 | Q.1 5.8 26.4

13 8.18 | 37 -50 ISB-UU'L 1.8 | 0,005 | 0.003 | 0.3 91 26.0

14 | 821|37-00|137-24] 3.0 | 0.000 | 0.007 | 0.6 | 35| 275
5 ' 819 37-16(136-30 7.1 | 1.006

0.005 01 6.1 26.7

16 | B 6,37-30/134-20] 67 | 0.010 ; 0.006, 06 | 40| 235
17 8 5]36-00135-30; 2.2 | 0.018 | 0.003 | 0.3 41| 25.5
(18 | 8 7|37-00|132-00| 55 | 0.006 | 0.005| 02 | 15| 258
|
19 | 8 6|36-00|133-00| 18 0006 | 0o04| 0.1 | 22| 255
20 | 8 7(35-46|132-00| 28 | 0.012 | 0.003| 0.4 | 23| 265
21 | 8 8(35-30|132-00| 12 | 0.005| 0005 | 0.2 | 121 | 267
22 | 9. 4|34-25|130-10| 22 | 0004 | 0020 | Q2 | 42| 266
28 | 9 4|34-10|129-50| 2.1 | 0.000 | 0.007 | 0.0 ; L9| 27.2
24 | 9 4|34-00|120-30| 16 | 0,001 | 0003 | 00 | 11| 27.4
25 | 8 433-40|129-50| L4 | 0012 | 0001| 61 | 01| 27.4
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Tebtle 2 {continued)
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Surwey Area 3‘3;;“‘ Sa;‘:::" Latitude | Longitude Peg‘::“" Cadmium | Meraury | Copper | Zinc ::;:mm

oW m | 26 |95, [34-00{143-10] 29 6001 | 00 | 7.6 | 251
Karoshio | 27 : 823|31-30|138-00| 12 | 0006 | 0.001 | 00 | 43
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30 | 819]30-05 130-50| 12 | 0.009] 0.000 | 00 | 51 | 280

31 | 819|29-35|131-30| 1.3 | 0.006| 0.000| 00 | 20 | 285
| 32 | 827|28-30|133-40| 0.4 | 0.007| 0.002| 0.0 | 22

33 | 8.20|20-45|129-38| 21 | 0.007| 000 | 0.1 | 33 283

3 | 821 29-45|128-30 26 ' 0006 0.001| 0.0 | 22 | 201
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3 | 1120 26-46|127-27, 12 0002| 0.008 02 | 02 | 254

37 | 812 27-04,126-02| 10 | 0.005 0001] 05 | 08| 288

38 | 813|26-24[128-19| 1.1 | 0.002| 0.00L| 05 | 07 | 288

39 | 1119|26-23|128-21) 24 | 0.004| 0004| 04 25| 240

4 | 8.14|25-40|127-46| 08 | 0.004! 0004| 04 02| 286
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BAKPDEF L, AIERK AEE BUBRUDRBETHON Zhod
BEICET ANAFBKEBEBL XA TH L, RFEZELNISEBHOKS S
HHE, BEFELLETOBRIACN SN BEIMICOEDICH L,

mEHERPOREIT, BRETHOMMICH 5, BEITHARBRUE
L LB S, RBACEEEEOZHALE—EDOL <L THBELTY
o



P04, @, ZuTL (REEEBDH)

(B T ug/g)
@O A &h N
B 1

BNV BRKE | BOE [ BREAE | RNE | RBRAME

n o % @B 26 34 44 61 13 20
[ N ﬁ' 31 141 24 131 18 54
e m  m| 46 52 26 16 30 4]
# #B B 24 50 17 68 10 40
X R & 41 90 50 107 29 49
S o - | 33 91 25 40 23 69
LETSN QU -5 33 93 26 75 11 60
B2 % Kk A 20 40 18 40 13 16
|B R & B 12 14 16 36 9 17
5 % B 31 186 32 5 18 46
m L B 40 46 53 263 . 17 21

7o4id, BE—FDOV~<rithd, BEERFASGOE LI NEL, K
BOKLRE—FOLR_ATHBEBL T35,

0, EUBATARBESELEN SV, T, OTFHOBE LEBRENKE
fAMICH b, BBRHICRBIZ—FED L XALTHERBRL T 3,

=i, Z20LlRBE~EOV<ATHY, REARNKERE—FED L~
ATHB LTS,



AR (WA ) %X ¥ XN
Uchiura Wan (Funka Wan) Ishinswmaki Tokyo Wan
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L U
Suruga Wwan

S-—
5 e
S-1%
S—3e
S-de
T—B. F-5e
S-5®
F-E ®
ERARE LD EgE

Kagoshima Toyama Wan Wakasa Wan

TP - XER - BFAE - BEKXE - UH
Kii Suido - Osaka Wan - Sete Naikai - Bungo Suide - Hibiki Nada

B 3 IEXBOHMSRNERUIAES

Fig. 3 Sampling Positions and Station Numbers in the Bays
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Table 3 Survey Results of Sea Water in the Bays in 1986

5 s SWAD | & g & R | REREE ) B PCB
- N. E. m m ug/ ! pp i
Survey Ares SL‘:"’“i s'gflt":g Latitude | Longitude | Depth 5;':‘1’,':;3 !P""‘(;‘?]l""“ PCBa
WM | U-1 | 1986 42230 140-310 0 53 | *0.0001
Uchtura Wan | 15— 2 4.16 | 42-18.0 |140-35.0 0 2.7
U—~3 | 416 |42-13.0 [140-41.0 0 4.4
U4 416 | 42-19.0 |140-50.0 0 2.1
u-5 416 | 42-25.0 |140-46.0 0 1.9
H % & 5-1 418 | 38-19.2 [141-03.6 7 0 46 | *o0.0001
hiomaki | S—2 417 !'38—18,5 41081 16 0 3.3
"tl's-3 | 417 |38-163 |1a1-102 23 0 3.0
S—4 4.17 | 38-13.0 |141-09.5 32 0 2.5
- 5-5 417 | 38-09.9 |141-08.9 34 0 3.8
oW M| T-1 7. 8 | 35-32.0 |139-49.6 18 0 6.6 | 00003
Tokyo Wan| T— 2 7. 8 |35-22.9 |139-43.3 23 0 3.9
T-3 7. 8 | 35-16.9 |139-41.6 48 0 6.8
| T4 7. 8 |35-13.7 [139-41.6 32 0 2.6
T-5 | 7 8 |35-085 130-442 | 4i0 0 4.6
T—6 7. 8 !35-06.0 ;139-4?.5 615 0 3.0
B A & F-1 7.9 |35-056 138-43.5 | 700 0 30 | 00005
Suruga Wan | - 2 7.9 | 34587 |136-37.6 | 1450 0 2.3
F-3 7.9 |34-529 [138-38.1 | 1580 0 2.2
F—4 7.9 | 34-46.5 |138-37.0 | 1760 0 L7
' F-5 ! 7.9 |34-38.0 [138-35.4 | 2350 0 1.6
F-6 7.9 |34-20.2 [138-29.4 | 2790 0 L5

* pEEOREHANERT,




BEIL | K B N E o | Kk B RAMS | o H | BTFHRR gsimﬁ
s/l g/l Hgs ug/1 & m!/ mg/!
Cadmium | Mercary | Copper Zine Tw;:::mm g:‘]"i’;:;] pH DS;':;‘:: coD
003 | 0013 | L5 40 28
0,031 | 0.014 1.6 3.5 3.0
0.068 | 0.017 1.3 15.7 2.8 :
0.024 | 0.014 | 08 14.5 2.8 |
0.023 | 0.017 0.2 3.6 3.4 [
0.020 | ©0.009 0.9 L8 9.9 |
0.020 : 0.024 0.7 1.3 7.5
0.010 | 0.001 0.0 2.5 7.4
0,022 | 0.010 0.3 3.4 7.4
0.019 | 0.010 0.5 1.7 15
0.012 | 0.002 1.4 3.8 22.1 | 26796 | 830 | 832 3.24
0.005 | 0.001 0.8 4.7 327 | 30220 | 850 | 933 2,85
0.006 | 0.004 0.7 1,9 212 | 29132 | 838 | 7.71 3.17
0.006 | 0.001 0.1 1.3 198 | 32582 | 823 | 616 1.28
0.008 | 0.000 1.1 1.6 20.8 | 31.1% | 843 | 823 2. 88
0.006 | 0.001 0.1 4.3 20.0 | 33.287 | 823 | 589 0.74
0.021 | 0.001 0.2 5.7 21.8 | 31873 | 811 | 551 0.90
0.008 | 0.001 0.4 5.2 922 | 31954 | 815 | 5.65 0.61
0.001 | 0.001 0.2 2.3 22.2 | 33388 | 818 | 5.41 .70
0.006 | £.000 0.2 1.4 21.6 | 33584 | 818 | 5.18 0.51
0.006 | 0.002 0.1 2.6 22.7 | 33714 , 819 | 533 0.42
8.001 J 0.001 0.4 2,2 24.2 | 33955 | 815 | 4.86 0.26
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Table 3 (continued)

mﬁm’f‘,ﬂmﬁaﬂm & F [k R SHRE| A 4 | PCB

& 5 N. E. m m rg pg/ i
Survey Ares S‘;.;i_““ S’g‘ﬂi“*‘ Latitode : Lengitude | Depth Sﬁf;“ F"‘S‘;“f‘“ PCB
@ & & 1-1 | 198, |34-559 [136-44.1 | 27 0 25 | *0.0002
e wan [ 1-2 | 1021 |34-50.0 |136-41.0 | 23 0 | a8

I3 | 1021 |34-44.0 135-448 | 32 0 0.9

[-4 | o0 |34361 (136521 39 0 1.7

[-5 | 10.21 |34-28.9 1137014 | 28 0 2.0
X B % |0-1]| 1024 |34-380 [135-17.3 | 19 0 31 | %0.0000
Ossks Wan | O—2 1024 |34-332 135154 | 20 0 L5

0-3 | 1024 34-28.2 [135-13.1 | 22 0 1.0

O-4 | 10024 34254 135073 | 3l 0 12

0-5 | 1024 34225 |135-020 | 45 0 23
PKE|O-6 | 1024 |34-113 |134-503 | 57 | O 21 | "0.0007
Kil swdo  O-7  10.23 34—_;}_1_._4_‘3}%-—50.1 T 2.4

0-8 | 1023 |33-558 /134-517 | 6 0 1.9

0-9 | 1023 |33-46.4 ;135-550 | 85 0 2.0
M5 P EE | N-1 | 1031 133-463 [131-163 = 23 0 1.2 | %0.0002
Seto Makas | N—2 | 1031 |33-439 [131-49.4 | 0 1.5

N-3 | 103l 33344 132149 | 63 0 0.9

'N-4 1031 |33-48.7 [132-32.9 0 15

N-5 | 1028 |34-07.1 |132-413 | 29 0 1.6

N-6 | 1027 |3a-07.8 133-07.5 0 1.1

N-7 | 1027 |34-06.6 |133-220 | 21 0 2.2

N-8 ;1027 34-108 [133-40.1 | 0 3.0

'N-9 | 1026 |34-24.0 (134-14.0 0 1.7

N-10 | 10.26 |34-24.9 [134-36.3 | 40 0 1.9

N-11| 10.26 |34-388 134-43.0 | 31 0 2.0

* WP ORGHEMETT .



ARIYA | K @ " B o | k B |RASR | o H | BEME gﬁisﬁﬁ
gl pa/sl g/l gas '} T mi ! mg~{
Cadmium | Mercury | Capper Zine | _?:z"pimtm gﬁf;if;‘l pH Dé"::;":: COD
0.006 | 0.001 0.1 1.5 19.3 | 31732 | 824 | 546

0.015 | 0.001 0.1 51 193 | 32041 822 | 516

0.009 | 0.001 0.2 | 23 196 | 32209 | 824 | 522

0.007 | 0.001 0.0 2.3 19.4 32.970 | 826 | 535

0.008 | 0.001 0.5 2.2 200 33294 828 | 553

0.050 | 0.000 194 | 31805 827 | 600

0.023 | 0.004 03 | 41 | 203 | s29m 827 | 571

0.023 | 0.005 0.3 2.9 204 | 32466 | 8.32 | 6.39

0.017  0.008 0.5 1.8 213 | 32894 | 829 | 610

0.015 | 0.001 0.6 45 213 | 32017 | 828 585

0.015 | 0.001 0.2 3.0 218 33.453 | 823 | 545

0.008 | 0.000 0.1 2.0 221 | 33849 | 8.28 | 549

0.004 | 0.000 0.3 50 ' 219 | 339271 825 | 538

0.01 0.001 0.1 29 | 214 | 34363 823 | 511

0.005 = 0.003 0.1 2.3 188 | 32.224 | 819 579 2.81
0.007  0.003 0.2 18 209 | 32970 | 824 5863 2 81
0.020 | 0.003 0.9 42 2.3 | 33.215 | 824 554 2.86
0.013 | 0.007 0.8 3.2 211 | 12.941 | 815 | 563 287
0012 | 0003 0.8 L5 213 | 32.691 | 816 | 5.41

0.018 | 0.003 0.8 26 211 1 32.648 | 820 | 565

0.006 | 0.001 05 27 ! 200 | 32587 | 823 | 583

0.018 | 0003 06 | 17 202 | 32280 | 810 | 544

0.01 0.003 04 | 3.4 21.5 | 32562 | 820 | 530

0.005 | 0.001 0.2 1.9 21.2 | 32258 | 8.23 | 531

0.003 | 0.009 0.3 2.7 21.6 | 32424 | 803 L 5.24




=3 {(D3&)
Table 3 (continued)

% % | "lgwee| a = E&[?K:E mmﬁ[ias} PCB

] 'g‘| N. E. m m rg/si 13741

Survey Ares S‘;:"“; S‘B‘ﬂi"“ Lati.ijde Longitude | Depth Sg:ﬁltll’:g Pe"{)";lfm“ PCBs

® k| H-1 % o 33574 130508 | 17 0 | 48 |*0.0010
Hivii Yada  H-g 7. 9 | 34-00.0 |130-53.0 | 19 0 L8
H-3 7 9 |33-58.2 |130-52.9 | 18 0 3.7

@i AE| B-1| |, | |33285 181672 70 0 27 | *0.0001
Bungo Swde | B—2 | 1L 1 |33-120 |132-09.3 | 72 0 24
B—3 | 1. 1 [33-01.0 132-157| 97 0 2.0
B-4 | 1L 1 |32-506 |132-187 | 105 | O 1.9

BRE®| K-1| 818 |31-39.0 130450 | 130 0 3.0 | *0 0004
Kagoshima | K—2 | 818 |31-30.0 |130-38.0 | 200 . 0 1.6
wan| K—3 | 818 | 31-23.0|130-30.0| 220 | O 0.6
K-4 818  31-16.0 | 130-44.0 | 110 . 0 1.1

+ W @ W-1| 728 35350 135-200| 54 o 1.5 |*o0.0001
Waasa Wan | W—2 | 7.28 i35-33,0 135290 | 43 | 0 1.2
W-3| 728 357450 |135-60.0| 92 O L6

A L | Y-1| 820 |36-521 137006 22, O 17 | *0.0001
Trwma Wen | Y—2 | 820 36476 137052 | 17 | O 2.4
Y-3 820 367465 |137-148 17 J 0 2.2

* BREOREAMERT .




HEIDAL | k 8

it ¥ ®

i B B %k & | XA | p B |BEME | BXEXR

g/l j23-7 4 ag 'l g/l C . mi/ ! mg !
Cadmium | Merewy | Copper zine | 3 :;;tm o ’]‘"‘i':i:‘ pH D;’::é;" cop

0.015 . 004 0.9 1.8 20.4

0.025 0.004 0.4 35 20.0

0.012 | 0.003 65 L8 200 |

0.065 {.005 0.5 4.0 21.3 33.628 821 517 2.81

0. 000 0,002 08 2.4 21.3 33.944 826 534 278

0.000 0.003 0.0 2.8 22.1 | 34, 366 8.31 527 2.76

0.009 0.003 0.2 4.0 22.1 r 34.381 © 832 540 2.75

0.005 0.004 09 2.8 28.8

0.004 0.001 02 2.2 29.2

C.000 0.000 0.3 56 29.6

0.005 Q.000 01 1.2 29.4

0.008 Q.002 0.0 40 20.1

0.010 0001 0.0 4.7 287

0013 | 0.003 | 0.0 35 | 257

0.017 0.002 0.2 3.7 26.5

Q.018 0.007 01 7.2 27.2

0.005 {.008 0.4 7.7 26.9
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Table 4 Survey Results of Bottom Sediments in the Bays in 1986

M AR W I B % hES

oI I P R EE.I! kR | Rum ﬂiﬁ‘ Ppgjg -::;;//g
Survey Area s‘;f{““ S‘gﬂ'!““ Latitude | Longitude | Depih S“E':";i’:_! ARt | pCBs | Cagmium
5 oe m(s-1 |8 las-102 141026 7.0-1| 508 |0.0089| 0.36
leski | S-2 | 417]38-185)141-081| 16 0-1| 154 |10025| 0.26
" 1s-3 | 41738163 |141-102| 23 [0~1| 173 |00017| 0.25
|S-4 | 417|38-13.0|141095| 32 | 0-1 46 100023 010

|S-5 | 41738096 (141089 | 34 | 0-1 5.9 30.0013 0.052

®OR M T-1| 7835320 18-496! 18 | 0-1| 319 10.209 | 0.51
Tekvo Wen | T-2 | 7. 8;35-22.9 139433, 23 | 0-1 188 | 0.0089| 0.23
T-3 | 7 8|35-169|133-41.6| 48 0-1! 84 00040 0.28

T-4 | 7 8|35-13.7/139-41.6| 32 | 0—1 | 302 |0.012 0 068

T-5| 7 8|35-085|138-442| 410 | 0—1 47.0 0017 | 0.28

T-6| 7 8|35060|135-47.5| 615 | 0—1 36 |00020] 0.22

B A | F-1| 7 9|35-056|138-435| 700 | 0—1 87 |0.031 | 0.18
Suruga Wan | F - 2 7. 8| 34-58.7 [138-37.6 | 1450 | 0—1 8.5 (0028 | 015
F-3 | 7 9|34529|138-381| 1580 | 0—1 12.0 | 0.039 | 0.18

F-4 | 7 9|34-465 138-37.0| 1760 | 0 -1 6.4 |0.028 | 0.094

(F-5 | 7 9]34-380138-345 | 2350 | 0-1 2.9 |00053] 0.13

"F-6 7 9|34-20.2 |138-20.4| 2790 0—1| 165 |00053| 0.13

@ g & 1-1 ) 1021|34-559 |136~441| 27 0-1| 357 |0025 | 0.29
fee Wan [-2  10.21|34-50.0 '136-410| 23 0~ 0.2 ' 0.029 | 0.25
[ -3 10.21|34-440 136-40.8 32 | 0-1 285 0013 | 0.25

1-4 | 102i|34-36.0!136-520 39 | O—1 10.4 | 0.0031| 0.29

I-5 1021 34-289 137-01.4| 28 | O—1 0.4 : 0.0009| 0.012




W OE @ %

Sh H&® Shell

; —u | R & &
?f*g?g #Sg gﬁﬂg 5:"?/2 #:?fg #?;g ﬁ;ﬁ =X E@ Mgy | L | Rt mﬁ%ﬁ
Mereury | Gopper | Zine Chromiam| Lexd | Nic! [?:;jsm!g:::r:méﬁml CS'::“”' ;‘ﬁ St | Cly [oedim
0.064 |29 |185 20 | 61| 20 | 1L4| M ; 00| 01| 35 465 409 4
018 |17 |146 , 26 | 59 | 16 | 83 |fS, M| 04| 28] 17.2 55.1] 245 20
020 | 16 | 158 | 28 | 56| 17 | 7.8|fS. M 00| 06| 156| 67.4 164 26
0081 | 8 | 98| 20 | 44|13 | 41| LMy 58| ;5| 205 401 101 62
0065 | 7 |125| 38 44| 14 | 42 !fS, M 00| 52| 406 483| 59| 59
Li6 |117 |661 | 141 ;131 | 54 | 119, M | 00| 04| 22390 584 <4
0.16 |112 |642 | 135 | 125 54 | 37| iS. M| 31| 42| 506| 142| 7.9 147
0.21 | 24 |172| 37 | 42, 24 | 65| S, M 01| 65| 60.9] 157 168 100
0068 | 15 | 88 | 31 | 47 18 | 55[S, Sh|263| 447| 125 100| &1) 472
020 | 33 [131| 46 | 44| 20 | 103 M | 00| 02| 57| 438 503 <4
0029 | 37 | 95| 41 | 24| 28 | 63| M | 20| 48| 11.1| 436| 385 8
0.070 | 41 |100 | 49 | 37| 35 | 43| S, M 01| 13| 207 48.3| 286 15
0094 | 49 | 112 | 51 | 42| 41 | 49| M | 00| 01| 87 634| 278/ 13
011 | 51 |116| 52 | 45| 38 ' 48| M | 00| 00| 34|6L6| 350 9
0.067 | 32 | 86 | 49 | 31| 32 | 3.4 fS.M 45| 225 224 203 19.3] 76
6081 | 25 | 50| 46 | 26| 30 43| fS. M 01| 13) 151/ 405|340 12
018 | 39 | 99| 48 | 46| 3¢ | 60| 1S M 01| 01| 122[504| 372 8
0.26 | 38 [203| 47 | 6813 50| M | 02| 02| 06 37.3| 6.7 <4
0.30 | 27 |184| 50 | 50| 40 92| M | 04| L2| 37| 34| 583 <4
0.29 | 32 |22 | 47 | 67|35 99| M | 02| 10| 53| 326| 589 <4
0.10 14 | 80 43 | 40| 32 , 49 S.M| 00| 15| 65.3| 19.0| 14.2| 82
0003 | 1| 14| 24 | 17|10 11| S | 00|231| 756/ 0.8) 05/ 204

EEIS M & Mud fS ) Fine Samd 8§ #F Sand
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Teble 4 ( continued )
xw DR e ﬂmmﬁﬂung{gkchagjz
# % A B N. E. m cm | #g/g | melg | PR/
Survey Aret .S"}:i‘f" S‘I';:Ptf“‘ Latitude | Longitude | Depth St‘:"yg“‘ ‘“I_i[‘l'sfi‘ PCBs | Cadmiuwm
X B M| O-1 |99, 134-380 [135-17.3| 19 | 0—1 | 1051 | 0043 | 0.80
Osaka Wan | O—2 | 10.24X 34-33.2 |135-154| 20 | 0—1 | 37.5 | (0030 | 0.46
0-3 | 102434282 {134-131| 22 | 0-1| 358 |0017 [ 058
O-4 | 10.24|34-25.4 {134-07.3| 31 | 0~1 63 |0.0062| 029
0-5 | 10.24 | 34-22.5 |134-029| 45 | 0-1 0.1 |0.0004]| 015
C @ AE|O-6 | 1024|34-113 |134-563| 57 | 0-1 12 | 00035 0.12
Kii Swdo | O-7 | 10.23] 34014 |134-50.1| 56 | 0—1 0.2 |0.0006 | 0.047
0-8 | 1023 33-55.8 (134.5.7| 67 | 0-1 6.5 |0.0033| 0.049
' 0-9 | 10.23| 33464 |134-550| 85 | 0-1 42 | 00032 | 0.045
5P| N-1 | 1031 33-46.3 131-163| 23 | 0-1 129 | 0.0034] 0.30
Seto Nasai | N—3 | 1031 33-344 132-149| 63 | 0-1 2.4 | 0.0013| 0.060
N-5 | 1028 34-07.1 ‘l3z-413| 29 | 0-1 140 , 0.0055| 0.21
N—-7 | 10.27| 34-06.6 (133220 21 | 0=1, 177 | 0018 | 0.16
N—m; 10.26 | 34-24.9 §L134—35_3 40 | 0—1 300 |00077| 0.81
N-11; 10.26| 34-36.8 [134~43.0| 31 [ 0—1, 85 | 0.0042| 0.22
= # H-1 7. 9|33-57.4 130-50.8| 17 | 0—1 81 | 0.0033| 0.086
Mok Nada | H—2 7. 9| 34-00.0 {130-53.0| 19 | 0—1| 343 | 0016 | 0.4
H-3 - 7 9| 33582 130—55.95 18 | 0-1 1.8 | 0.0099| 0.17
B kil B—1 | 1L 1] 33-285 131-5?_2' 0| 0-1 0.2 | 0.0010! & 024
Bango Suido | B—2 | 11 1| 33-12.0 [132-09.3: 72 | 0—1 0.0 | 0.0007| 0.048
B-3 | 11 1:33-0L0 [132-157 97 | 0—1 0.2 | 0.0058| 0.049
B—4 | 1 §|32-50.6 |132-18.7) 105 | 0-1 0.8 | 0.0029| 0.044




—w | AR o K B K % h R

il | W Es|voa | B [T | BE | E R . . u &
pgle | relg| peig) pe/g | me/e|\uefg) % B EE || Ar | Bt | an
T e el e Y e v e e 7l =

0.99 65 | 460 90 (107 | 49 ]9.6 M 00| 0.3 | 16| 48.9 | 49.2 4

|D.36 40 | 291 67 63 | 46 83

M 08| 09 . 1.9{ 56.8 | 39.6 8
.33 |30 |260 | 65 50 |47 | 84 | M 60l 02| 52 512434 g
M

|0.2l5 33 228 60 bd | 44 .7 0.1 | 0.3 ilG.U 44.2 | 394 8

0.19 12 150 41 50 29 48 | 5M | 0.1: 31 6556 154 |159| &8

0.14 g 108 34 40 | 27 4.2 5,8h | 21, 84 |64.4] 12.4 | 12.7| 113

Q.24 22 128 | 81 30 |69 51 |SM (00| 01| 53| 688 258 14

0.24 13 83 65 36 . 43 4.0 | M | 251132 |37.8) 27.1 194 73

|0.082 8 70 33 25 |23 39 |SM ! 03| 68 |69.0| 139 10.0| 103

0.079 | 14 139 | 45 42 | 28 B.7 M 01| 0.6 |185] 431|377 8

0.439 3 | 33 26 | 20 4.0 {8 EU.l.“.!| 1.3 |844 71| 7.2| 112

0.087 |13 31 42 42 | 29 8.6 | M 00 02 275 429|204 24

IO.ZZ 45 188 44 65 37 8z | M 1| 0.2 50| 482|465 8

0.25 41 267 77 o2 60 85 M 01| 01| 24| 400 574 <4

0.12 10 113 93 42 iZD 18 S L8| 89 | 609 13.8; 146| 101

|
10.069 5 { YZ | 59 B8 11 4.3 | SM 0.6 (112 |79.3] 41| 48| 179

0.21 16 |188 42 75 17 |_5>9 M 1.2 | 43 |63.5| 17.4 | 13.6 95

D.094 |10 18 | 38 55 13 51 | S,M (107 | 16.2 | 60.2| 3.1 | 9.8 197

I I. L
0.001 4 155 |20 ;18 |13 1.5 S .09 92.0 |

1104 | 34 .21 |15 | L5 0.0 539 450/ L1| 0.0 264

59 12| 0.0, 417

0.001

[a—

5
0.003 1 61 a2 40 16 1.9 S 226501 [456] 11,6 10| 261
5 171352 (595 13| 23| 212

0.007 | O | BL ;40 |28 |15 24 |

BHEIES ' M £ Mud f5 HMb Fine Samd S fF Sand
Sh H#k Shell
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Table 4 (continued )
a7 o® il e n = g E (K R EDE gﬂﬁk; PCB ':;J.zr:i
# S| A B N. E. m em | Mg/ Hu/g | Mg/g
Suvey Are Station S"Sﬂ:"gj Latiuude Longitude | Depth S“ﬂ";;’:g ALphatic | pcBs | Cadmium
BES& K- 1956 g 317890 [130-450| 130 , 0-1 24 | 0.0014| 0.072
Kagostim K—-2 818, 31-30.0 [130-38.0| 200 | 0-—1 7.2 | 0.0027| 0.028
e K-3 | 818]|31-230 (130-38.0| 220 | 0—1 6.3 | 0.0058| 0.0yl
K—4 | 818 31-16.0 [130-44.0| 100 | 0—1 1.2 | D.0007} 0,035
E Ok o8 wW-1 7.28 35-35.0 1135-20.0| 54 | 0-1 3.0 | 0.0022| 0.007
Wakasa Wan | W—2 7.28 35-33.0 |135-29.0| 43 | 0-1 2.6 | 0.0014| 0.055
W--3 7.28 35-450 |135-50.0| 92 | 0-1 .4 | 0.0035| 0.036
B oW & Y- 820 36-521|137-006| 22 | 0-1' 123 | 0.0024] 012
ToyamaWan | Y — 2 8.20 | 36-47.6 |137-052| 17 | 0-1| 43 | 0oo017| 0.082
Y-3 | 820|36-465|137-148 17 | 0-1, 32 | 0.0014] 0.60
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Table 5 Survey Results of Sea Water in the Dumping Areas in 1986

M A
R - ] HEmRAA 2 H 7T &£ b/ HEIER H:: .
F = N. | E. m m pgli
Survey Area Su;;m Sm;p; :rf Latitude | Longitude Depth Sa;:i:‘ PE!;?Ileum
A1-2 198,? 2o | 41-334 | 137-39. 4 3680 3580 0.9
A 3650 0.7
B
3670 0.8
A Al-4| 721 | 41-185 | 137-138 | 3500 3490 1.3
g i) 3560 0.8
| 3580 1.4
| # . '
Al-5 | 720 | 41-255 | 137-282 3670 3570 11
x| m 3640 0.9
3660 1.2
HE t
B1-1 7.19 | 43-17.1 | 138-19.9 2990 2890 0.8
B
thi 2960 1.1
- 2980 1.0
& i)
B1~2 719 | 42-30.4 | 137-59.6 3690 3590 L1
%
3560 L5
I
1680 1.7
A3-1 7.12 | 34-04.5 | 143-01.4 5120 5020 1.3
B | A 5090 1.2
(£ 5110 1.7
i A3-3 7.11 | 33-5L.7 | 143-15.7 5320 5220 2.1
% | & 5290 1.3
H 5310 0.9
i A3-5 711 |, 34-00.0 | 143-09.5 5350 5260 1.2
b ® lI 5320 1.2
' 5340 0.9




PCB | hFIoA \ Kk R iR | H M| RAES | BERXE {éx;mi
pg/i pgli pgl/i | pgll g/ mié /4 mg/{
PCBs Cadmium | Mercury Copper Zinc gﬁ:;:' g::;e‘i COD
0.0003 | 0021 0,000 0.0 3.2 34.069 5.31 0.19
0.0007 | 0.017 0.000 0.0 1.3 34.071 5.14 0. 29
0.0006 | 0.013 0.000 0.0 L7 34. 060 5.18 0. 51
0.0004 0.014 0.006 0.0 8.2 34.070 5. 22 D.29
0.0006 | ©.025 0.006 0.1 0.8 34.070 5.13 0. 32
0.0003 |  0.020 0.009 0.0 1.5 34,037 5. 34 0. 38
0.0003 | 0.020 0.000 0.0 8.8 34,046 512 0. 32
0.0006 | C.019 0.001 0.0 2.0 34,059 519 0. 38
0.0033 | 0030 | 0008 0.0 2.7 34,057 5.33 0, 68
0.0010 | 0019 : 0000 0.0 5.0 34.065 5.28 0. 29
0.0000 | ©013 | 0000 0.0 2.4 34,057 5. 26 0. 32
0.0012 | €021 0,001 0.1 3.5 34,136 5.36 0. 29
0.0000 | 0.018 0.001 0.4 1.5 34,057 512 0. 45
0.0001 | 0020 0.001 0.0 1.9 34,061 5.19 0. 42
0.0001 | 0017 0.000 0.0 1.5 34,065 5.34 0. 42
| 0.0001 | 0.042 0.001 0.0 3.8 34,685 3.85 0. 38
00000 0040 | 0.001 0.4 29 | 34689 3.85 0. 45
0.0011 | 0067 0,002 0.6 5.0 34.705 3.97 0. 42
0.0012 | 0.078 0. 001 1.1 9.5 34,701 3.85 0. 45
0.0014 | 0.056 0.002 0.2 4.1 34, 685 3.80 0. 38
0.0001 | 0065 0.001 0.2 5.9 34,656 2.96 0.42
0.0026 | 0.075 0,000 0.2 6.3 34,691 3.79 0. 35
0.0003 | 0.069 0.001 0.2 12.6 34,692 371 0. 48
0.0000 | 0079 | 0.001 03 | 59 34 499 L35 0. 48




®5 (DOOx)
Table 5 (continued)
) M o5 )
s HHMAH x ¥ | & K * = IENER I

E 5 N. E. m m g i !
Sarvey Area StaNtai on | s ann;ptl:ng Latitude Longitude Bepth S;ﬂ:;;l::g Pe t;oil]eum
= B3-1 198%5 1o | 32-%6.4 | 141-083 i 2810 2710 6.3

B | :
@ 1 2780 3.1
it 2800 1.6
EE [
" B3-2 710 - 32-4L1 |141-251 3610 3510 0.9
e 3580 1.4
1 1,
3600 1.7




PCB I N KDL | ki i B | AN BEEE g#i*a‘q
rgl! pglt | wgli pgli rg/li I mi /e mg//
PCBs Cadmium | Mercory Copper Zinc :;:’::::' | g::‘:n“d cop

0.0012 | 0.09i 0.001 0.0 5.8 34,582 2.10 0.10

| 0.0017 0.059 0.001 0.0 44 | 34646 2.82 0.06

0.0000 | 0.071 0.000 | 04 | 46 34,674 427 0.19

0.0000 | 0.047 0.001 , 0.3 23 34.680 3.37

0.0001 | 0.044 0.005 0.2 3.7 34, 680 3.35 0.13

0.0001 , 0.071 0.001 0.2 4.9 34,677 3.51 0.19
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Table 8 Survey Results of Bottom Sediments in the Dumping Areas in 1986

M AR I LI 3 hRE
I . N g K | 2| BN | B{LkX| PCB | V4

% B A H N. E. m cm | pglg psa/g | Hglg
Survey Area s“;ﬂ“’“ S';ftﬁ"‘ Latitude | Lomgitutde | Depth 37_":‘;‘::‘ “:E'g_“" PCBs | Cadmium
B | A |A1-2 |1985, 1 41-33.3|137-30.4 | 3680 | 01 0.8 | 0014 | 0.040
% | Al-4 7.21| 41-16.5 | 137-13.8 | 3590 | 0—1 0.4 | 0.0060 | 0.042
Jj.'ﬂE W |A1-5 | 7.20|41-255|137-28.2| 3670 | 0—-1t | 0.1 |0.0052| 0.035
fuf B |Bl-1 | 7.19|43-17.1|138-19.9| 2980 | 01 0.6 | 0.0050| 0.033
g g B1-2 | 7.19| 42-30.4 |137-59.6 | 3690 | 0—1 0.2 | 0.0045| 0.018
= | A |A3-1| 7.12|34-045|143-01.4| 5120 | 0-5 0.0 | 0.0027]| 0.021
ﬁ # | A3-3 | 7.11|33-51.7|143-157| 5320 | 0-5 | 03 |00036| 0.032
B | W | A3-5 7.11| 34-00.0 | 143-09.6 | 5350 | 0—5 0.1 | 0.0022| 0.033
% % B3-1 | 7.10|32-26.4|141-08.3| 2816 | 0—-5 0.1 | 0.0029| 0.093
W | m | B3-2 | 7.10|32-411|141-25.1| 3610 | 0-5| 0.1 | 00034| 0.057




=y | @M $ &
Mercury | Copper | Zine |Chrimium| Lesd | Nickel l‘f_’;ﬁ"“ oo Grwvel | S5 N SR Sy | Clay (edin
010 | 40 [114| 40 |74 |51 | 87| M |00l 00| 31| 260| 709 <4
0690 (112 | 97 | 31 |30 |40 | 49 ("4 00, 00| Lo| 283 707 <4
0082 | 31 119 | 39 |67 |49 | 80 |T4E¥ 00| 00| 19 89.7; 584 <4
0.037 | 28 (105! 33 |57 |38 88| M | 00| 00 41 39.6| 563 <4
0.024 13 |141 28 56 |40 49| M |00| 00| 56 463| 481 4
0065 |126 | 99| 39 |33 42 | 53 |cdCy| 00| 04 115| 57.2] 309 15
0,056 (115 101 | 33 |34 |42 | 50 | cdCy| 03| 09| 184] 40.7| 397, 12
0.020 [116 | 100 | 34 |31 |37 | 45 |cdCy, 01| 06| 148 454| 381 10
0.023 | 45 | 85| 18 |20 |25 | 7.4 |rdCy| 03] 99| 206 37.4] 3.8 21
0024 | 67 | 94| 24 |21 |26 | 7.3 | rdCy| 04 77| 17.3] 36.4| 38.2 14

EGi'S . rd Cy #Ho¥t red Clay
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