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location

species & period sample part Pb concentration (ug/g) Ref.
R Cape Ashizuri, | n=7 (m 1, f| Iver f: 0.08+ 0.03(mean+ SD, wet) 12
Loggerhead turtle | Kochi 6), mature, m: 0.21(wet)
Caretta caretta '90 accidentally  [kidney f: 0.16+ 0.05(mean+ SD, wet)
caught  in m: <0.03(wet)
commercial =Sl f- 0,08 0.03(meant SD, wet)
fishing net. m: 0.07(wet)
muscle f: 0.02+ 0.03(meanz SD, wet)
m: <0.03(wet)
bone f: 3.53+ 1.62(meanz SD, wet)
m: 1.82(wet)
carapace | f: 242+ 0.52(meanz SD, wet)
m: 1.56(wet)
egg f: <0.03(wet)
goooooo Hahajima n=2 (m 1, f| lver f: 0.12, m: <0.03(wet)
Green turtle Island, 1), mature, | pancreas f: 0.03, m: <0.03(wet)
Chelonia mydus Ogasawara accidentally [ kidney . <0.03, m: 0.14(wet)
Islands, Tokyo | caught  in[Tscale . 0.09, m:0. 14 (wet)
'90 commercial ["musdie f: <0.03, m: <0.03(wet)
fishing net.  [bone . 2.40, m: 2.30(wet)
carapace | f: 230, m: 3.10(wet)
egg f: <0.03(wet)
Yaeyama n=26 (m 6, | liver 0.507+ 0.412(mean+ SD, dry) 13
{i,'?”ds' 2031, catch [Mkidney 0.813% 0.559(meant SD, dry)
inawa under
92, '96 permits from muscle 0.094+ 0.051(meant SD, dry)
government.
oooo Yaey ama n=22 (m 6, f| lver 0.169% 0.130(meant SD, dry)
Hawksbill turtle Islands, 16),  catch [ kidney 0.270+ 0.236(meant SD, dry)
ilznrgrtir;gtcrr;elys %gl’ﬂ%"(‘)’a gggr(ramrits from muscle 0.043+ 0.051(meanz SD, dry)
gov ernment.
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: focation :

species & period sample part Pb concentration (ug/g) | Ref.
oooQ Hokkaido | n=2 (f), aduft, dead after capfure orfind | lver 0.112-232(range, dry) 15
Steller's Sea Eagle '97, ‘98 dead, shrapnel in stomach of one | kidney | 1.08-T03(range, dry)
Haliaeetus pelagicus sampke. muscle | 0.062 - 3.99(range, dry)
Ooooo Hokkaido | n=3 (m 2, T 1), adut male and jveniles, | Tv er 76.8 - 174(range, dry)
White-tailed Sea| ‘98 dead dfter capture or find dead, | kidney | 141(dry)
Eagle shrapnel instomach of two samples. muscle | 9.29(dry)
H. abicilla
Oooo Twate n=3 (m 2, T 1), adufk female and| Iver 0.707- 6.33(range, dry)
Golden Eagle '93-95 immature males, dead after capture or [ Kidney [ 0.766 - Z.84(range, dry)
Aquilachrysaetos find dead. muscle | 0.035 - 0. 140(range, dry)
O O O O Gray| Tochig n=18 (sex unknown), died by mortalty. | lver 1.4+ 0.6(mean+ SD, dry) | 16
Starling 00 MUSCIE | 1.9x 2 4(meant SD, dry)
Sturnus cineraceus

ocUOobooooood
gobogobbooobbooobooobobooobobbooobbuooobbooooboa
goooodan
gobogobbooobbooobooobobooobobbooobbuooobbooooboa
oo obboodbobiooobbuoob bbb bbb mbooOn target
ocrgand U0 0000 bOOoodobboodobooobobooobobooobbooooboboan
uoboboooobooonoobooooboboooboo

Species location & period sample part C?:g::irsagcz?ag”g%/?) Ref.
Northern fur seal off Sanriku m=3, f=20 liver 0.149+ 0.124(0.062-0.667) 17
Callorhinus ursinus | 1997 & 1998 kidney | 0.072+ 0.054(0.030-0.225)

muscle | 0.088+ 0.086(0.005-0.263)
hair 7.68+ 5.60(2.38-26.1)

Dall’s porpoises off Sanriku coast n=45 skin all: 0.036x 0.103(0.001-0.69) | 18
Phocoenoides dalli | March-April 1999 (m=25,=20) m: 0.025+ 0.033(0.001-0.17)
January -April 2000 f: 0,048+ 0.152(0.006-0.69)
inshore area of Sea of [ n=31 skin all: 0.12+ 0.15(0.025-0.72)
Japan in Hokkaido (m=17f=14) m: 0.080+ 0.039(0.025-0.15)
May -June 1999 f: 0.17+ 0.21(0.030-0.72)

ocuuooooooo

O0000000bO0000bO0000b0b000b0OD0O0Db0oD0O0bL0OD 2ugg0 OO0
00300000000 1w 000000 30000000DO0DO00D0ODODOODDbOoDOOD
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location
& period
Japanese black bear Iwate n=35 (m 22, f 13)] liver 0.56+ 0.77(meanz SD, wet) | 19
Ursus thiobetanus japonicus | '99-‘02 n=37 (m 22, f 15)| kidney | 0.37+ 0.54(meant SD, wet)

n=37 (m 22, f 15)| fur 6.24+ 15.57(meanx SD, wet)
Oo00000000ooOooOoObooo0oooooooo

species sample part Pb concentration (ug/g) Ref.
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to the environment and current production and use patterns in Japan
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52,446 | 33,553 950,764,722 9,252,796 | 380 | 8,307,198 | 8,307,578
20011 " 031y | ©0.19)] ©.0005) |  52.2)|  52.7)| 0.002)|  @7.3)|  (a7.3)| 17200375
47,338 | 30,308 34[ 0,483,945 9,555,605 | 254 | 7,794,850 7,795,105
20021 925y | (0.18)| (0.0002)| ~ (56.6) (57.0) | (0.002) (43.0) (43.0) | 16:750,730
50,666 | 27,058 28 (0,884,657 0,962,400 235 | 7,747,759 | 7,741,004
2003 | “520) | (0.15)| (0.0002) | (55.8)|  (56.3)| (0.001)| = @43.7)| = (43.7)| 17704403
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20030 0 (kg/00)

000000
000 000
0 o oo
oo | oo | g 0o 0o o | ooo 0o
0
0000 ol 22| o[ 2027 2228 0 0 o] 228
0000 T3] W3] 0 0 26| 31| 281805| 261.836| 282,061
D0000000000 15 5] 2 0 55| 3| 132838] 132840 132995
DO000000000 7054 1263 1 % BA13| 18| 467.320| 467.339|  475.752
000 109%6] 1630 0 6800 10.426| 0] 4020,043| 4,020,043 | 4030,469
DOo00000 22.505] 9758 0] 9025643 9,057,995 55| 795400| 795463 | 9853458
TOo00000 7191 B 7 0 7233 | 24| 275528 275552 262,785
O00000000 4] 80| 0 0 1274 80| 1329.051] 1329130 | 1,330,405
DO000000000 1465 5110 0 1530 7| 207,140 207.147| 208676
DO0000000 2,386 5] 2 0 23| 1] 70.368| 70,369 72,761
g B Doonooonoono | g 45 ol 7 0 6463| o| m798| 1798 18,261
0000 ol 13007 0 ol 13007 0 736 736 13,443
OO00000 74| 7020 2 7066 | 18| 150025] 150043| 151,100
00 50.660] 27,060 | 29| O.864.658] 9,962,408 | 237 | 7.741.761] 7.741,996 | 17.704 403
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cUOboboooobboOoobboouonobg

Oo0ooooooo
Oo0ooooooo
D(mg/m3)

00000 (Uday)

gooboooooog
goobgooooog
gooobooooo

gooobooooo
gooobooooo
gooo

ooo (thy)
(gtooo)
ooo A 14 200 44 1,638
0ooC0 B 42 90 8.0 299
ooQgo 5.109.0 300 (110 19) (4130 713)
oogpP 7.80 11 66 (740 100) (2,7750 3,750)
000 K 3.505 465 (470 68) (1,7630 2,550)
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000000000 00000 (Uday) D00000000]000000000
0oo0oo0o0on 000000000 |000000000
(mg/im®) 000000000 D
ooooo (thy)
(gtoon)
000 A <0.01 200 <0.007 03
000 B <0.002 90 0.027 7.0
0000 <01 300 (<0.047) <1.8)
000 P <0.0% 66 (<0.085) <3.2)
000 K <01 765 (<0.30) =T
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o 0OO0OO0O Production of pig lead
0000000000000 oOoo soo7c%l 00000000 OoooooOoao
000 98%0 00 00000%0000000001995000 200000 00000000 OD02001
Ddd024020000000000000004d
(Unit: ton)

- 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

000 | 220,479 237,041 | 248,809 | 240,743 | 253,312 | 264,168 | 255,229 | 240,624 | 252,519 | 240,926
gooooQoOopoOoOoOoOoOOoOm202000000000000O0O0DO0OO0ODOODODOODODOODODODODODO

o 0000000 DOOO0 Production and imports of electrolytic lead
0000000000000 DO0D000DO0DO00bODOO00bOO0oDOO0o0bOOooDooDODOOn
O0000000000199% 000 20000000000000DO0ODO0O00ODOOYOOOOO 1
O000O00oooooood
(Unit: ton)

H 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

000 | 226,564 | 224,729 | 227,953 | 227,571 | 227,122 | 239,384 | 236,042 | 213,138 | 226,426 | 221,311

oono 74,824 33,334 | 32,634 27,342 | 13,815 24,455| 37,153| 10,687 9,290 | 10,376

oo 301,920 | 258,063 | 260,587 | 254,913 | 240,937 | 263,839 | 273,195 | 225,827 | 237,719 | 233,691
goooooooooooooomzeo200o000000000D00O0ODOOODOODODOODODODODODO

oc0O0O0OO00ODO0DOOO Production and imports of recycled lead
000000000000 0DO00O00DO0DO00bO0O00019% D0bhoooobooooo
40070000000000000O0DODOOODOODOOODODOOODODOOODOOOMI0DOO
004000000000000
(Unit: ton)

- 1995 1996 1997 1998 1999 | 2000 2001 2002 2003 | 2004

ooo | 59,883 | 61,619] 67,786 | 73,110 | 66,228 [ 72,178 | 66,404 | 42,608 | 68,720 [ 61,547
ooo | 11,234 11,741 9,900 | 4,740 6,363 6,420 | 7,688 6,533 5,245 4,330
oo 73,112 | 75,356 | 79,683 | 79,848 | 74,590 | 80,598 | 76,093 [ 51,143 | 75,968 | 67,881
goooooOo0oooooooOoOoOoo2020000000000000ODOO0O0ODOOOOOOOODOODODO

o 0000000 Exports of goods contain lead
gofdodobdoooodomuoooboooooooobo oo oooo oM oo
000000000000 0000DO0O0000O00000DO0000D0bO0MoDoOo@ooDO)d
Oodomooooooodoodn



0 0 Goods oo 1998 1999 2000 2001 2002 2003 2004
FEICEEEEED) t 182,810 167,880 185,584 186,136 155,109 184,485 140,716
oooooo|0o00@Eoon) kg | 36,029,596 | 40,078,446 | 47,013,782 | 35,473,234 | 24,932,634 | 22,764,664 | 19,471,085
00000 0po00ooog kg | 2243656 | 2923910 2,499,966 | 1,827,900 | 1,310,932 | 2,071,366 | 2,331,411
oooo 0ooooo kg 3,495 23,094 200,060 60 24 33 10
00000 kg 2,360 0 O 0 § U o
00o00000@oo0oooooooon)]| kg O 8,000 1,830 8,000 8,048 8,000 9,200
00000000 |[DODO0o0o@oooaQ
oooooooo |ooo) kg | 1,302,109 | 1,420,821 945,131 787,097 830,251 | 1,203,313 | 1,222,002
00000000 [Dooooooooo
00000000 10000000000 | K 351,991 144,461 238,498 173,531 157,156 175,339 121,897
00000000 |(@ooooooo)

0000000 [0o0ooooo0o0an
oo ©O000000) kg 944,842 885,983 | 716,187 612,218 685,396 798,731 781,269
00000000 |[DoOooooooaQg
00000000 |(00D0000000]| K 36,550 4,215 O u o 7,608 o
0 0)
000 000 kg | 22,150,362 10,982,355| 20,846,781 | 29,741,677| 7,776,195 | 6,703,441 | 8,051,470
IEEEEEEEEEEEEE
00000000000 000 | kg 894,189 719,903 | 856,913 851,523 548,114 738,316 | 903,581
0
oooooo kg | 12,648,697 9,382,241 9,679,319 | 14,614,554 | 8,898,406 | 7,718,199 | 5,855,626
o000 kg 0 133,360 604 O O . U
000000000 kg 12,791 11,732 | 227,154 56,537 20,214 79,548 20,038
IEEEEEE EECEEEEEEEEE)
000000 | 0020000000000 | kg 119,226 154,845 119,276 123,873 133,995 124,365 132,724
0ooo 0

oooooo kg 336,381 656,266 | 979,483 | 1,395,059 | 1,441,588 | 1,316,282 | 1,050,952
oooooooong kg 336,693 687,148 | 874,566 817,194 695,977 717,651 900,362
FEEEEEEEEE kg 1 4,580 280 4,070 1,580 0 1,479
0000000 kg 374,958 272,767 | 423212 431,004 | 485,121 423444 | 607,263
000 IEEEEEEEEEEE

Qo0oo0ooooo kg | 39,099,843 38,094,781 41,580,836 | 45,061,742 45,231,703 | 52,230,857 | 60,137,660

00000000 kg | 6,920,492 | 6,292,193 | 10,012,224 | 10,851,889| 8,670,493 | 9,121,826 [ 8,067,401

000199802004 0 0000000000000
000000000000000000000000
000000000000000

0 O0000o0ooooooooooooooon

oO0O0OODOOODbDOOO200400

04000000000 0bOob0oobobooobob0oobob0ooboboOobOobDoOoD
oboobo1ooobobooobobooboboooboboooboboooboboooboboooo
000074 000000000

0 0 Production 00 Sale

000 Goods Do(@ao) CDD_t 0o(@o) CDD.t
St 10° apacity 107 apacity

Quantity(10”n) tead(t) Quantity(10” n) tead(t)
0 00O Lead acid (storage) batteries 37,517 258,260 39,176 263,858
0000000000000 O O Batteries for automobiles( excluding motorcycle) 24,619 191,884 25,250 196,782
000000 Batteries for motorcycle 3,716 7,555 3,984 8,000
00000 Smal-sized sealed lead acid batteries 6,595 8,941 7,338 9,796
000000000 otherlead acid (storage) batteries 2,587 49,880 2,604 49,280
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oc0DOOODDOOO Time trend in domestic demands of lead by use
000000019920 04200000 60000000 2004000180000000000
OO00D0000DoooooDoooooooooooooooooDooooonooooooooog
00000000 65%(199)0 00 00 81%((20020 0000000
2002000 0000000DO0000DO0DO00DO0ODO0MO0bO0mOoDoobDOoDoon
0000Oooooo190o00o0o0oooooog

gboooboooboobooboboobooobooobooboobooon
00000000 2400000000000000000000%0

(Unit: t)

year

claseionie 1992 | 1993 1994 | 1995 | 1996 | 1997 1908 | 1999 | 2000 | 2001
000 Storage calls 298,164 | 269,306 | 250,017 | 244,484 | 244,588 | 248,321 236,056 | 221,408 | 229,435 | 223,207
thEnEcgs Industrial inorganic | o> 307 | 59 0a7 | 50,657 | 45,828| 40,997| 38.418| 32.305| 33139| 38302| 203025
000 Solder 15,901 15,183 | 14.585| 14,104| 13,258| 13,041| 10,580| 11,260| 11,996] 10,104
000 Leadtube, sheet T1470| 10,122 | ©9929| 10,924 1,916| 12,085 11,491 0 3284 3121
000000 Electric wire 5885| 60956 | 4529| 3836 6173| 4079| 2871 2378| 4588 6440
000 Plating 249 293 256 332 351 657 664 766 0 0
0000 Tube 281 580 409 433 361 337 309 305 0 0
0000 Anti-friction alloy 210 557 107 62 55 5972 O O 0 O
000 Oters 24,128| 20,981 | 24.835| 22,364 28,012| 30,704| 31,721| 69,588| 27,654 25,99
00 218,855 | 383,027 | 356424 | 342,367 | 345.711] 353,614 ] 326,017 | 338,844 ] 315.259] 298.213

gooooboooooooooooboooooo
0 OO0 Hectrdyticleadd OO0 Recycledlead0 0000000 Leadscrap0 00000000000 Recyclingd OO0 RefinngD 000000
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classFication yearl 2002 | 2003 | 2004

00O Storage cells 209,379 | 205,139 | 133,831
0000 Industrial inorganic chemicals 20,146 | 23,589 24,474
000 Lead tube, sheet 5,684 3,349 2,861
00000000 Solder, copper alloy ingots| 14,310 9,961 7,018
OO0 Oters 9,529 13,645 9,064
00 259,048 | 255,683 | 177,248

000000000000000000000000000000O0
0 O O00 Hectrolytic leadd 00 0 Recycledlead0 0000000 Lead scrap0 000000

m 00

ocyuououoood
g UUUU
oo oo U

gogoodaon

oo oo 1998 1999 2000 2001 2002 2003 2004
0o@ooooo) t 0 0 0 0 1,007 7,383 3,361
oooooo |[00o0oo@Eooon) kg 47,980 40,140 69,859 73,150 77,627 255,841 205,671
0oo0ooo |[poooooooon kg 42,543 86,559 28,440 143,619 26,176 93,300 | 240,368
ooo FEEEEE kg 10,140 5,120 13,468 29,642 34,576 407,828 171,975
ooooo kg 48,600 59,200 77,170 43,374 51,295 22,000 42,300
OD000000@o0000000000)]| kg 0 244 16,816 16,188 2,300 O 4,410
EEEEEEEN EEEEICEEEEE
Dooooooo |oo) kg 129,237 126,812 79,309 86,726 66,193 31,114 77,038
00000000 [Ooooo0o0ooo0o
opooooon | ooooo00000 | kg 192,234 174,894 37,819 48,804 26,406 8,088 17,198

ooooooo0 |@ooooooon)

oobooo0D0 | 000000000 (@
o0 D0O0O0O0OD) kg 100,392 96,984 102,649 104,028 101,236 49,673 58,497
oooooooo |oo0oo0oooooon

00000000 (@OD000000 | kg | 3,510,707 | 1,718,980 | 1,630,598 | 1,327,452 1,037,962 827,266 | 3,668,224
0 o)

ooo (gogo kg 1,056,005 | 4,351,472 | 1,564,260 746,599 | 10,325,427 | 8,075,907 | 2,826,491
0oo0oo0ooooooooooao
Oooooooooooooo kg 4,739,046 | 2,486,319 | 4,828,843 | 4,576,288 | 4,827,426 | 2,905,470 | 5,095,630
oooooo kg 617,767 23,684 81,595 | 1,406,455 | 7,849,374 | 6,196,460 | 11,479,146
gogo kg 8575218 | 9,368,024 | 5,163,709 | 3,856,914 | 9,633,643 | 12,155,018 19,634,576
ooooooooo kg 148,567 219,444 496,326 328,007 160,471 115,874 132,400
00000 |0oo000oo0oooooooOd
0oooDo (0020000000000 kg 11,643 41,514 19,861 24,291 16,463 40,627 17,866
ooooo | o
O ggoogg kg 869,145 77,408 72,144 86,795 561,498 570,152 912,546
ooooooooo kg 17,547 16,336 23,727 18,249 15,284 122,143 48,180
gopoooooooo kg 106,837 20,917 32,086 31,541 63,774 26,866 28,780
ooooooo kg 167,601 143,036 147,092 148,982 203,750 258,387 157,370
ooo 0o0oooooooooDon
OoooOoooooo kg | 10,327,008 | 10,886,384 | 9,570,682 | 9,137,688 | 7,499,311 | 7,622,843 | 11,473,802
oooooooo ka | 14,223,356 15,020,062| 13,467,203 | 10,236,296] 7,590,585 | 5,546,231 | 5,693,956

0001998020040 0000000000000
000000000000000000000000
000000000000o000

0 00000000000000000000



(00000000 DO00o0oDOo0ooDoo0OoDoDO0O0OonOOg Current lead exposure and risk

evaluations for human health and the environment in Japan
0000000000

cUOobbouooonO
ggobdooobbooobbooobboooo bbb bbb oo Lo

OO00DO0Oooboonog ¥%Ubdbogbooobobooobobooobobooobobg2002
OO00bO00O0oobobo0o0obooboob0bobobobooobub e ooooboooob
gbobogobbooobooobobboooboobg

goobogooog

goo oooo
FY | (mg/t) [DDDO (%)

2003 | 0.024 0.13
2002 | 0.038 0.13
2001 | 0.032 0.06
2000 | 0.024 0.17
goooooooOoooboooooobooooboooboooooo
0ooooo
000000001 mgt00 000000000
00 R 000000 (00008000
0oon 00
0000
000 000 000
FY 0000 (%)
2003| 0.16 0.6 0.023 0.083
2002 0.1 0.2 0.041 0.28
2001 | <0.01 0.4 0.044 0.24
2000] 0.15 0.3 0.05 0.19
7999 | 0.16 0.5 <0.01 0.12
goooooobooooooooooboooboo0ooobooooooboooobooo
goooooobooooooooooooOoooooooooooooooobo0oooDno
gobooooboooboooobooboooboooooo
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gooooo
gobOooobooooooooooooOoOoooOoOooooOooboboOoOoboboOooono
gobooobooooooooooooooooo
0ooo

O00o00o0b00ob0Dob0boboo0obooboOonO 0.01mgan

ooo (oooo
FY

(mg/t) | DDODO (%)
2002 | 0.0024 411
2001 | 0.0035 532
2000 | 0.0023 625
17999 [ 0.0018 476
1998 [ 0.0024 50.0
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L0

1.0

0.8 | 0.8 |
0.6 F 0.6
0.4} 0.4}
0.2 [
L. H B = BN

B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8 G=1 -2 G-3 G-4 -5 G=6
oooog 1ombooon o ugho
120 # (pe/eldry)) 120 i (ue/gldry))
100 + 100 +
B0 80 +
60 - 60 t
40 F 40
20 20
0 0
A & b B m B> & & & & & &
OO0 |B1|B2|B3|B4]| B5 | B6 | B7 [G1]G2 | G3]G4] G5 [Gb
00 (m) 19 | 24 | 19 | 439 | 1339 | 2212 | 3440 | 586 | 1081 | 1650 | 1100 | 2650 | 398
D000 (um)| 3.9 ] 10 | 150 380| 24 | 6.1 | 5.7 | 48] 51 | 50 | 23 | 3.8 | 45
oo0oooOono

oooboB1OB4000000oO00O0DOOODOOODODOOODOOODOOODOODOOODOOOODO



m [J 0000 (Consumer exposure)

oUI0O0O0ODOUOODOODUOODLODUDONO pg/man/dayd

gboboooboboooboboooboboooobbUoboboboobobbobooboobo
gobogobbooobbooobbooobbooobboobobbooobbbooobobo
OOo0bOobooobobooobobooob1b1b0ob0o0bOoboooboboobono2004
O010100000 268ug/man/day 0 00000000000 JECFAODODOOOOOO 10

0
oo|oo oo oo) o O 0
ooo) o O O (00|00 B g 0 0 S O DDIZIDD BS 0 S
O (00 oo 0 oo) o O 0
2003 |4.75[1.7111.51]0.18]0.53]0.71[ 1.13| 3.80]0.82] 1.55|1.15 3.16[0.08]0.07(21.2
2004 [6.74]2.62]0.74/0.08]0.43[0.87]0.78]5.33(4.83|1.17[1.46] 1.13]0.51/0.07]26.8
gooze03000gooobooooboooobooouooobooooooobooooooooboboooouo 1s0ooo

D000 PTWI25ug/kg D O/0)00 OO0 0O0OO0OOOODOOMkgOOOO1O000DO0OO00O0ODO
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. 0000 .
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S oooo 0 0 0 0 0 0 0 0 0 0| 0051 %%’gg’émfm
0005 | 0010| 0015| 0020 0025| 0030| 0035| 0040| 0045| 0050 0
0 00 0.05mg/t
E] 5260 | 5203 33 15 5 1 0 1 0 0 0 2| 00O
E 5738 | 5680 50 2 3 0 2 0 0 0 0 1
g oooo 0 0 0 0 u| 0 0 0 0 0| 0051
0 0005 | 0010| 0015| 0020 0025| 0030| 0035| 0040| 0045| 0050 O
5 5260 | 5236 15 3 5 1 0 0 0 0 0 0
g 5738 | 5722 14 1 1 0 0 0 0 0 0 0

O0o020030000000
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m [J 00 O(Occupational

exposure)

gobogobbuooobbuooobbooobbooobboobobbooobboooboboo
goobbogobobooobobooobbooobbooob oL boOon
uobobogobobooobbuooobboobobboobboobbboobbboobboOod

uoobooooood

gboboooooboboooboobobouooboboouoobooAcGH

(American Conference of Governmental Industrial Hygienists) 0 O OO OO OO BEl (Biological
Exposure Indices) U0 00 00000 000O0ODOO0OOODOOOOODOOOOODOODOOODOOOO
OoO0oooooooo

OO0000O0O0D0000 1930020020 000000 00O00DOO00OOODOODOoDOOOOOd
000000000000 0Doo0oooooooooooooDooDooooonoo

Determinant

BEI

Note

Lead in blood

30pg/at

Woman of childbearing potertial, whose blood Pb exceeds 10ug/dt are at risk of
delivering a child with a blood Pb over the guideline of 10ug/dt

If such children remain ov er the guideline, they may be at increased risk of cognitive
deficits.

* BEI generally represent the levels of determinants that are most likely to be observed in specimens collected from healthy
wor kers who have been exposed to chemicals to the same extent as workers with inhalation exposure at the Threshold Limit

Value (TLV).

o 00000000000 O(Fukaya et a., 1993%)

s Blood Pb levels (ug/dt) | Urinary Pb levels (ugh)
ex n : .
meanSD (min.-max.) | meanSD (min.-max.)
Male 208 23.9+1.6 (6 - 80) 30.9+£1.7 (7 - 143)
Female | 217 15.0+1.8 (3 - 68) 26.2+1.6 (6- 190)
Total 425 18.8+1.8 (3 - 80) 28.4+1.7 (6- 190)

o 0000000000000 (Araietal., 1994%)

Blood Pb levels (ug/df)

N | meantSD (min.-max.)

Urinary Pb levek (ugh)
meanzSD (min.-max.)

Glaze workers

49 | 47.8+27.3(13.3- 117) | 75.8£75.3 (2.3~ 298)

Silver-pla

ting 16 [ 11.3+5.3(3.2- 19.5) 8.78+9.17 (<1.1- 35)

Pant officework

5| 3.862.51(1.3-7.8) | 3.74x1.84(1.3-5.9)

Normal subjects

62| 0.97+0.47(<0.6-2.4) 1.96+0.35(1.8-2.7)

o 000000000000000000000 0 (Fukuietal., 19997)

S Blood Pb levels (ugh) | Specific gravity (1.016) of urine

ex n o
mean (range) mean Pb levels(ug/g creatinine)

Male 214 489 (170-1,010)

Female | 44 491 (280-750) O

Both 258 491 (170-1,010) O

o 0000000000000 00 OO(Karita et al., 2000°%)

n Blood Pb levels
meanxSD(ug/dl)
Control(office)| 43 5.5+2.5
Blend 13 8.915.5
Smelter 51 13.5+7.2
Converter 28 15.7£7.3
Anode 31 25.7+6.1

Pb-20
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O Lead 000000 Tetraalky | Lead
O oooo o O 0d oooo |oooo o o od oooo
O0oo |gooo (ooo odo oooo |oooo (ooo ooo

1993 6,561 | 119,687 2,136 1.8 18 170 O O
1994 6,266 | 112,438 | 1,957 1.7 14 138 O O
1995 6,004 | 109,782 1,978 1.8 9 84 4 4.8
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1997 5,880 [ 109,137 | 1,812 1.7 10 95 O 0.0
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2002 5,395 ] 100,148 | 1,446 1.4 12 98 4 4.1

000000000 eds.000000O0O0OdJournal of Health and Welffare Statics 0 0 0 0O O O O (in Japanese)

0 0obO0oooobooboobobobobooboooonoo

Pb-21




(e)DODOODODOOODODOODODOODODOODODOOOODOOOOODODODOODO
0000000000000 0000O0 Current actions and strategies and future plans at the
national, subregional or regional levek for preventing or controlling releases, and limiting use and

exposures, includingwaste management practices

m 0000
o0oono
00 0.01TmgR0 0
000 [0.01mgRO0
00 00mg/00 M0 00000000 000000000000000000000000
000 0.01mgd0 000000000 00.03mg/0 0 140 O

000000 0OOOO

goooodan gooogono
goboo|bbooobboobbuoo0 |bboobbooobbooobboOooboo
goood gooogoooo gobobogobboobobooobooboooon
ggboboooboooboboooboboon
gobobooobooobobooobobdg
gobbogooooobooo({obboooboboooooooboboodooo
gooogd ggbobooobbooobobooooboon
goobooooog
ooobooooboon gobobooobbooobbooobobooo
oooDOoboooomoo1gaoooonoonooog
RN
00000 |0b0o0b00b0ob0o0ob0obD |DboboOoooobD 0Amg PRAO DO DODOODOO
U ggboboooooodobono (obodg
oobOoobooboobOoobo (boobobobobo oAamg PO O OOODOO
gooboooboboon ggoo
goboog|bobooobboobbooo | booobbbooobbooobboooooo
ggoog|obooooooa ggbobooobobooobbooobboon
RN gogbobooobbooobboooboo
gobbogooooobooo({obboooboboooooooboboodooo
ggoboooood ggboboooboboooobooon
gogbobogoboooobobo ({obbooobobooobboooboboodoono
gooooooo goobooobooooog
gogbobogoboodobobooobobooon
gogobooobooobbo (obboobobooobbooono
goooogo
OO0O0O0OO0O|pPRIROODODOOOOOOOOO|(O00O00O00000 PRTROUOOOOOOOO
U000d|pooooOoooo O000ooO0o0o0ooOo0o0ooooOoOooooo
ooogd O00ooooOooooooooood
RN O000oo0o0o0oooooooooooooo
D00oooooooooogoooogn

Po-22




mgoood

Oooooog ooooooog
hREEEREEEEEEE ahhREEEEREEEEEREEEEEE
ooo 00 0.05mgPo/m*0 000

O0000000000000000000
O000000 | MSDSOO 000000000001 00%0000000
Ooooooo0 000000000000000000000
OO0000000000000
O000000000000|00000000o0o0000d00oooooon
00000000000 000000000000000000000
Oo0ooooooo0
O000000 |0000000000000|0000000000000000ooon
0000000 |000000000oooo

1 J0ooogad

OO00O000O00O0O0OOobOooboOoDooo0o0img PAO OO DOOODOODOODODOOOO
OO00O000OO0bOOo0oO0obOOo0obOO0obOoobO0obOoobOOobDOoobODcecobX DOonoooogo

O0O0OO0OUNEPO

oboggbobooobobooobooooobobooonoo

I go0oogooo

ocUUobboooobooobobooooobd

gooooood

OOobDOoo|ootwooobD ooimgOonooooon

obooog|btdtkgboo tsomgooogooond

ocUObooobobboOoobbooono

gobogobbooobbooobboodbobooob bbb booobboooboo
uoboboooobboodooboobbooobob oo bbb oo
oboogoobooo ocoomgPoAUDOD0OODOODODODOODOODOOODOODOODbODOOD
uoboboooobooobobooon

m 00
o0OOOOO
0O00100%0 (O >0 00000oooooooooood
0o00oO0O0oo |0 >0 000000000000 00000000000O0000000
0oooooo|a >000000000000000000
ooon O >0 0000000000000 O0O000000000O000000n0

gobbooboooooboobooobobooobbuoooboooon
uoobooooooan
>0 0jgobobmobobooobbuooobbuooobobooooo
>0000000000000000000000000000

Po-23




ogooogot |4 >0o00gooboooboboooood
goooggno | d

oconouogoooO
ggbobooobboooobboooboooobooooboboooobooobboooobo
150 40 e 0000000 DOOOO0ODOODOOODOOOODOOOObObODOObOobOOOD
gobogobobooobobogoobbooobbooobboooobobooobobooooobooo
gobogobobooobbooobbooobbooobooooobbooooooboooooboo
gobooobbooobbooobbooobbooobbooobbooooboboooooboo

gboboogooooooon

Pb-24



() DOO0D0O0D00000000O0D0D0D0O0OD0O0O000DOODOODOODn Scientfic and technical
information needs and data gaps related to the above
O000000000o00Do00ooDoooooooooooooooooDoooooooooag

O00D00o00ooooooooooooooooDooooooooooooooooooooon
OO00D000oDo0ooooooooDooooooooooooooooooog
o00DO0O0DOODODOODOODOOUODOODOODO
od00D000DODOODOODOOOODOODOODOOODOONn

o 000000 ODOOODOODOOOODOODOODOODOODOOD

Pb-25



0O O References

1

A W

©O© ooO~NO O

11

12
13
14
15
16
17
18
19

20
21

22
23
24

25
26
27
28
29

Togashi,S. et al.(2000): Young upper crustal chemical composition of the orogenic Japan Arc.
Geochemistry Geophysics Geosystems (Electronic Journal of the Earth Sciences), Vol.1, November
27, Page number 2000GC00083.

00000000000 bO0oD0o2001 00000000000 (in Japanese)
000000000000 0DO0D000DO0D000Db0O0O0002004 0 120 (in Japanese)
0dded7000000000000000000000000000000O0O0O0OO0O0UOOOOO
goouoooooodood

00 0(2002)7 000 7(2), 181-186. (in Japanese)

Mori, et al.(2003) Atmospheric Environment 37, 4253-4263.

Nishikaw a and Kanamori (1991) Analytical Sciences 7, 1127-1130.
gbog@Eopubooobonooobonogn, 29, 33-39. (in Japanese)
Jddddd0dddd000oooooceMs/water DD D0 0ddddddooOoOoOoO2004 O
100

000000130 0000000000 (in Japanese)

00000000 ((2002)Development of a New Biomonitoring System to Assess Marine
Environmental Pollution, Dec. 2002. 000000000 39800000 1997020010 0000 O
00000000 oOoooooom

Sakai et al. (2000) Marine pollution Bulletin 40(8), 701-709.

Anan et al. (2001) Environmental Toxicology and Chemistry 20(12), 2802-2814.
0000995000000 8,21-53. (in Japanese)

Yasunagaet a. (2000)/7/7 77 [7 /7 13(1), 51-59. (in Japanese)

Watanabe et al. (2003) 77 77 [7 7 16(4), 317-328. (in Japanese)

lke moto et al. (2004) Environmental Pollution 127, 83-97.

Yang et al. (2002) Marine Pollution Bulletin 45, 230-236.

00 0(2003)7 7717 56, 825-830. (in Japanese)

Kida et al. (2003) Journal of Environmental Chemistry 13(1), 51-67. (in Japanese)
00000000 bO0ooOdDOOoDo0boDo0obOoDo0bOoooobOOooOoooOoooonoo
O0000O0ooOOoO1000000 (1999) (in Japanese)

0000000000000D00 30019800 (in Japanese)

000000000000 000 20040000 (inJapanese)
Jdddddddddd0dOo1000dd0o00o0omOoOo 15040 10000 160 30
31000 86-20

Fukaya et al. (1993) Jpn. J. Hyg. 48(5):980-991. (in Japanese)

Arai et al. (1994) Ind. Health. 32(2):67-78.

Fukui et al. (1999) Int. Arch. Occup. Environ. Health. 72(8): 516-520.

Karita et al. (2000) Industrial Health 38(1): 57-61.

00020057 000000 47(1), 43. (in Japanese)

Pb-26



gooooobbogogd

o 0O

() I PSPPSR PP 2
(o) I OO 4
(c DOUO0ODODUO0OD0ODUODOODUDUOODUDOUUODOOOODN e 1
(o) I OO PO 19
(e)DO0O00ODOOOODOOOODOOOLODOODLDODOOLODUODOODUODbDUODOD

I OO P P SP PP PPUPPPN 24
) OO 30
PP PP PPPPPR PRI 31

0 O00000O0obobOOobobob0obDU0obOb0OobOobDO0ObObDUO0ObUNEPODODOODO
ooobooooog



(a0ooboboboooboboon

oooodad
goboogobobdooobbooobbooobbooobbooobbooobboooboboo
uobbogobbooobbuooobbuooobbooobo
gobogobobooobbooobbooobbooobbooobbooobboooboboo
goobogobobooobbooobboobobboodobbooonbooobbboob oo
goobbogobobuooobbuooobbooobboooobbodobboobbooobboOon
gobbooobooobbbooobbuooobbooobbog

00000 obooobobooobobooooo

cU0bbUuoUobbOoobbboobobboon
gbobooobobooobOobooobobobobobDoobO0obDom@uoobobo0om O ppb
dw OO O0ogoooooooo
e 00(200)'0 0000000 ODDDODOO0ONONONONONDDDODODOOOONOONONDDOO
03mg/kgdw DO OO OOOOOO0OOOOOODO
e 0 UI0ODUODOODUDOLUUODUDOODLODOUUDLUDOO 03300.44mg/kg dwd O
Oobo0o 02700.3/vmg/kgdw DO OO OOOOOOOO0O

oOOOO

00000 Geochemical Map [0 O [ Geological Survey of Japan, National Institute of Advanced
Industrial Science and Technology (AIST) DO D OO0 OO0 OODOO0O0O0ODOOOOODOODOOODO
OO00D0D00MODOO000O0000DO0D000bO00O00DOOoDOoOon oAeppmO OO ODOODO
O0000000000000000000000000000oo0oooo0ooDoono0ooag
O0000000oo0oDooooonooooooooog



[TEEES

BEEEEENENN!

AFEoL Cd

| -l
I LI = A= I T~ E A RS T N E=T LR
Gd. pom o -
[ FEET R s e
x PRl Sowe 005 poe
I - 100 Pl = 010 poe
[ oma-asea BEE Se—— P
[losz-om Al == 0017 o
[ [+ X}
| 4ot - a5z
B34 - Qi - .
e M
I o -0 P
-ua-uﬂ min

B oye-:ee 000000000000000000000

1. 0000000000000 10x 10km D 1000
0000000000000000000000000000000000000

2. 00000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
0oooo

3. 00000 %2020000

0000o0o0o0ooD 302400000000 (ppm)
Av erage | Median | Maximum | Minimum | Standard Deviation
0.158 0.13 28.9 0.017 0.1

Fig.1-1 Geochemical Map of Japan - Cadmium
0 0O O Geological Survey of Japan, AIST(2004)2
000000000000000000000000000000 (the Smirnov-Grubbstest)y 100000000000
0000000000000000000000000000000000000000

gooooan
000000y ooboobobobooDooboooobooooboooooboobooboooo
uobogobobooobbooobboooboooobbooobbooobbooobboon
uoboboooobooobobooobbuooobboon



() DOCODOODOOO0ODbOOOObObOUOObUObDOUObUObDOODbO

000 00gooboooooog
goboogobobdooobobuooobbooobbooobbooobbooobboooboboo

gobboooobooooboooobood

cUOobbouoobbooono
oodbobooobobooobo@moboooboobooboboo@oooboooon 1997
o200t bO0OOoO0obOOobooooboboooboboooooo

«_ 0.8 +Cd MR
JEO.G
gaO.4
0.7 s, bt obssd )
32228z 8=z 5EFEs3 =il .

..... PN - on e om o= L LETN
i

6 MR &
000 TSPOOD00000000000

000000 (2002)3
00000000000000000000000000000

gonoo




