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Pollution caused by Ashio Copper Mine and its effects on environment
and human health

TAKAISHI Masaki, OSHIMA Hiroshi and ASANO Satoshi
Abstract

The Ashio Copper Mine Mineral Pollution Incident was the first pollution-related incident to be recorded in Japan, and the
pollution caused by mining expanded along with the modernization and expansion of mining technology. The pollution
caused the devastation of forests, withering of crops, dying of fish, and crop damage. Devastation of forests and withering of
crops were due to excessive deforestation and harmful substances, such as sulfurous acid gas, from the refinery. Dying of fish
and crop damage were caused by the leaking of pit wastewater and water containing heavy metals, such as copper, from ore
deposit sites. In addition, the decline in the birth rate and increase in the death and stillbirth rates at that time may have been
due to the worsening of the health-related environment. Although anti-pollution measures had been carried out from the
Meiji era, smoke damage was not resolved until the introduction of the flash smelting method, and the issue of water
contamination by minerals was not resolved until the refinement business was suspended. The national and Tochigi
prefectural government, NPOs, and citizen volunteers are currently working together on tree planting. However, even with
enormous budgets spent on agricultural land improvement projects and forest conservation activities, the environment has
not regained its previous appearance. In recent years, while pollution on a massive scale rarely occurs in Japan, we cannot
rule out the possibility of it occurring in the case of abnormal conditions, such as the accident at the Fukushima Daiichi
Nuclear Power Station caused by the Great East Japan Earthquake. Therefore, it is important to use the knowledge gained
through past pollution-related incidents in order to take sufficient measures.
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1894 ( 27) 191 1258 43 6 7 15 28 1.19 1.01
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SR HeREA HERR B (md)
MARHERES 1912. 10 ~ 1960. 10 586,500
R ARHETE S 1901. 01 ~ 1960. 04 1,145,324
R NHETES 1897. 05 ~ 1935. 03 180,000
VERHERE S 1914. 12 ~ 1925. 05 88,151
HERHER 1912.01 ~ 1953. 01 1,822,214
RAPRHERESS 1937.10 ~ 1959. 12 463,640
IINEHERE S 1959. 03 ~ 1959. 12 0
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WBFENDLOD, FHLHRZZHDIETRBIZIREZES
ZENTETHNDL ZEDD D LHRTWE " H
fECHE, BREOSIIROER SIS ICEAE L EA
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%3 TEPESERE GRERMESGRE) (1980 (FEH1ss) )0
=~ BB T i HARIVA R VAN
;]gjg H/H No. Cu cd Pb Cr
Sal NV A e
Hh WS PRIGRE  (ppm) (ppm) (ppm)  (ppm)
A HEabE AL e eSS Om 328.0* 1177 60.3 324
IH B ;%ff% e + R b 0~1.14m  090m 2060 * 051" 36.4 32.6
N C o Hht 114 ~131m 120m 763 * 0.64" 323 50.0
h 300 m Hi &
#7127 (B it 4 5 . . i
o p UF b 131 ~136m 1.32m 161.0 1.54 27.3 446
e E W o - 2 Kt 136 ~ 1.55 1.50 68.6* 075" 285 41.0
F B il 155~ 195m 1.80 m 101.1°% 059" 314 43.6
il o RHTBEERERRKATA O, * '
D s SM%%@@%%@@% 704.0 496 968  101.0
i S-15 [d F, #3#FE0+ FOHELD 15cm ) 841.0* 3.12° 84.0 75.9
20 FIRJIAE T 20 m A= 331.0% 246" 2610 1100
727 21 BN (T B e 4 b 1) 1700 * 179" 522 108.0
22 Z[EHE T 100 m £ A (i3T) 1350 % 134" 46.5 61.3
7/26 45 WG LT S0m s CEF) 1230 % 556" 116.0 712
JE 46 FEESE TR 200m AR (K 4) 4760 6.56" 137.0 60.7
% 48 HUAE Lt som A5 R (AtH) 953 % 291" 57.5 39.3
J” 49-1 BARY A L 300m A IHEKEEOJE 606.0 * 723" 88.4 298
( 492 BARY A L 300m A IHE LD 7208 12600 * 8447 123.0 424
ﬁ 725 49-3 FORS A Lt 300m A HE EOE L7208 908.0 * 649" 120.0 36.7
49-3 R 4 L 300m AR IHEEOF—=RFL =5 9890 9.06" 118.0 349
S-9 TR A LFE300m A HE O 89.6 230" 198 10.8
A% E ot
50 ;@:g:lﬁ’f NARF DA & 2 — 5 F T 1230 094" 627 411
. S-10 FHERE G LB O e 2,1000* 1927 180.0 9.7
i 25 S-11 IHIAARA $iEE (719 2) 3,700.0 * 572" 19800 1600
b - o, 19 *
i S-13 @A CIHLER (7 > /8) g;ﬁ* 155" 125 182

G Y AR B BREEHLHE 125 mg/kgT % HEIA.

#
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2.84ppm B L O° 17.8 ppm D A E [ 1175 52

L& (POLE) OFEE 039 mgke'™ % B,
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AR 5 T b ™. 1925 ~ 1943 (KIE 14 ~
BA18) FORBOMHMMBAERIZEEALDZ L,
100 LA LESH o7z, Lo T, ERET
HRLEE O LA 40 5 1918 (KIE7) LRI, %
BEOHMMRATELE» SHE STVt EZ b5,

V. SLER
INRGIIESS

EILFE L L, AR, REbIR B IR RRE O B,
O REER; IR TH Y, 1870 AR IT
I E > Tz 1892 (3G 25) 4, A RIEAFH X
SR EWRAIRES 10 72 0 1 PRGN DA % B2 K 9D
72. 1895 (BiiG 28) ARICHiA - BERG W R ME L, &
ROEAWE B L CHERBEIOKEY #ET 5
YO LHEL, SLOFH ILHOLELE LS R,
Z D, 1896 ~ 1897 (Wi 29 ~30) MKW T
e S N7z, B, SWEICEO &, B
B AR I T H a4 > 1 &) RIS E R S
Ik HIMHEESHELFEECHLYE B
LTwW7es, ERLHEOZE DS Rl o TWwiz720 8k
X bF o S5, BRI 1950 (H 25)
AR 4 MU 2 BN TR 7 4 & Rk
L7z LA LanslioiBEdikEsd, 1952 (1
27) FEOREITHILRIEE, AiEEKRREE,
ARETEIGEAD & O T, MEIEEIL RS
TR Y REAE SR 2 R LT hRMLIZ L e v
LiEm s,

BRI EIC & ) EEIG E o 72D % #I, 1957 (17
F132) 4F 1 BIZAROBIGKETHE DWW TERAE,
G EMIRD, ARBEO=FHE#EI T, BRE 13T
O RFER T, B R & AR IZ % 4 DR S I
DOWETE, RETHEZ2EET 2 ErvE LY.

WIS LA &0 P 1 4R E COM CREIA M-
REMEDOET235@MHEELL, BEDFEMMSNT
VY EARIEENE, ERHARE, NPO, THRAKT
YTATENHIILTIToTH Y, R 100 AL
E U HAUERBIIL T A, MO AES L

#20%:25(2015)

MEAEASRPHIE L, ~NY) 377 — 2L DR L TEHED
HEDH SN TWDYS, RIZEERkEBET S F T2
FEoTwiw (K 1b).

2. JEELH

1897 (BiG30) 4F5 H 27 H, BUFESOHE=IHTF
B TEaaic Ly, BikssrgRsns?. Larls
A5 Z ORGSO WAREE 7 A B 3138 A 5 72, 1906
(M6 42) FICRRBEAMEIREESHB S, [
ERR ], [EREE ], [EE | (258 LT 1918 (K
E7) FEETRILD T DI Y. 1915 (KIE4) 412
EBLARSE 2 RIE LT, WEE 2 S 76m 12 f SR
ZENSRRIE SN, OB TITMEIIREZRIIES
TIIZEAERTT 5%, MAMEIIAEEE TEST
bILT RIS o 72 T2, EES S BB SR,
HHVIIBODHHEARTIE, ZRADOWGAMRIZ L - Tl
22 b QPR A AL HRBIA L ) K& <, AHUE
MIE L@ R ko7, 2L T, A AWDEHEHT
TAYDOE FHPICTHRL CET S L TRERIE
E2H726 L7 BB EoBITEICE S THMBL,
H S T G R O SRR S 0 B L IS F TEE N O
D, 1917 (KIE6) FIZHFONGH % 15T &z ik
L7z 1918 (KIE7) 4F, MEHEHHMCH - 728
SEEBSIRA S, SIS X ) SEF SRl T,
B L 7-MtFESE 2 Emib L7z, Lo Ladsy s, MED
FIRENTH 2 Hlmle 7 ANZELT & o 72720, fl
EORIINIES b o7z,

1956 (WEA 31) AF |2 J8 5 [ E A 0 72 30 B G 38
EANEA SN A by v ThER, BBEB L UM
bz A G b b DT, WRPDOL AT AT
Hotz. THITEY, HERERAT A ZHRERE L T9%
DIERITE S &9 1240, MEREIXIZI TR L2
EENTW DY, TORMERIIHB%THo72L D
wbhihTws

3. SRFEIKR IR
WikEZE L Y O B S0 ERELZRAE L TH
D, WAREMEE 1890 (B 23) 4F 4 H W ENTH
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RRIE L, BEREFEICEEREZREL Y. BERE
bAFE 6 B LT H, RSB LU REEE 2H
Hte & 0 5 R AT & i g 2 K L 72 Y. 1897 (]
630) FICHEER S HESATIRAECIKEL, SR
AP BIEMHEDRINTH 5 2 L IRV L) 23 7%
WERELTWS Y 1897 (BAiE30) 45 H 27 H,
SRS ILSE AR B RO JRIC X 0 SLa T Fdr
AVFEE SNz TAUTIEE R L B & OHER Y
DR, MENOPFTREEORBEED 37T HNL %D,
SETHIRIZ 180 HUIN L #EE 2 b O TH o 7225, BB
SE NS ETEMAICERSEZY. Lal,
TLB I - Ut D BB IS B BERT R0, AT
WHAET HEN D H o7z, ZFOH%LEINOFF LHda
TERIETLIZPNE 5T, —J7 TRBME LB 5
THE L7720, Kb ERT 5 2 & THlkEL
PR S LH &L WAz HEERICESFET
H o 72HPORERNC & ) W L, MRS HR & Bk
e L7z, AP TOHPEEZPLE LTRE
7 FORHEENASE 2 o 7228, LHIEIC X ) REDE
S ELEE K A5 1930 (A 5) 4R 1252 L7z Y.
1947 (WEF122) 4EDH A1) — ¥ BRI T O B
FIRAHHAN L ) ZBOLHEREDZ0 Y, PR
WIS IRR 2 R L Y, SIS X b R Bk
FE L e o7z 1968 (HEFD43) I ARE L,
JERESI 1L 7> & i B B G A8 HEE S s kI2ow
T [AHABOKRE ORI 258 ] (1958 4
H7E) & HIZH 1.5ppm LT OKE R #ELZHEL, #
1A A0 PR ER A Z BB LY. &
TUTVE BN OBUKHS T 2 BB IEFETE B W
T, SADOTFIEIEZ 006ppm L TI2T5 2 & % HIZ
ELbDTH-7Y. 1973 (1BF148)4E 6 Har o, [k
BGE k] 12 T Rk (12X,
§i1% 1.3 ppm DU AR & 22 5 7270%, 2 DI AER
IEWEIZ L D B TH 5 091 ppm LT 2558 &
727 AR 1974 ~ 1976 (BEAT 49 ~ 51) 4E12 %
RS ILHR AT SR A S & BV 722 L 1977 (HR
F52) AFIIE, ERENIME—DY ATHDLERY L
MEERL L7z BFE, R AR LRSI 2 S
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DYBEKR B L UHEARES 2 5 OFKMLEIZ DOV, iy
WY CIRETERL, ESEEL LK S, pH
WSO, FEREIICHRELTWwE . £
LS 7z, S IEHEAR Y (D SR L
T (M4). MM aEEITHEHEAD 13 HFTO
WEREW 2D WC, i & 2 8555 % B <7z ofib
HEZERLTBY, ZEACETOHRILTRET L
TWB 2 LeLads, 1979 (BF54) H12Hm
20 F I REED N, FALFEITET L TW2ED
FHEHERE 5 & 4.63 ppm DR S, & 512
HBR T 5.17ppm, #J117C 3.25ppm D A3 H S
72 % RONSSTERT I ELEE 1 UK 1 00§ R 1 1
fED 091 ppm & K& FE Y, mEF b HEHE
D 006ppm ZHEEFHA TV AW oo, EET
T 1975 (HAFI50) 4F 125 AMHE T 1.28ppm, 1982 (HA
fI57) 41212091 ppm M ST W5 Y. L7275
TR, PERURR OB IEIE I 2 2 5 falii 4
V572002, R AR 10 L CHERE S O B4
EFEMiE T LT\ b, 1981 (HRFN56) fELIRE, H
EARE S L OBERIE L & b1 [RBEILSEI LS R 1
STHEMP SN EHE] SO, HiTEMEE
ZHIBEAKMB & % R LT B 2,

— T, 1972 (BBF147) FFI12H F I AEGRH
39.45ha 5 TG BB IRIEIC K D fRE S, 1974 (IR
H149) FIZIXSAEE OBINC & ) KHT L AET O
378.81ha M HR7E S 7z, Z L C 1983 (HRF1S8) 4F,
FBLOH FI T AL BHEEMETRE LI2AE
PABRAER T R A AT) S L L ore. HEER
3494 THHTHY, HHZEDLS51%, EIFH
30%, WiAREAH 15%, B0 IEKHE & M4H A8
ALY E5121999 CERL 1) 4E2 A8 #b
% xf e diig & L C 1.52ha, 2003 (FFJK 15) 4F8 HIZ
1.17ha, 2005 ("R 17) 4F 3 12 029ha @ 2 H #7)°
EhEE S Y AED R T E KT
ROFEOENO D HHATE5] Skt S AL L 0T
WEPTOITEY, FEREINIHARES L ORER
& DKEDOBERDPBIEBTONL T 5. HiBEKED
KEE, pH, #, Wy, H NI, 8 WMEICO
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T RIETHRSL L ULEROMMASE Z o Tz, )
ER A ST b T 728, T E B
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BETT) ARSI S A, B LRSS BY R R O Ak B
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TR,

ERBHEFMOBEE Y 1E 100 £ LL BRI A 2 75,
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