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Inhibition of Bacterial Growth by Burned Scallop Shell Powder

Yoshimitsu Otomo, Kazuhiko Ogasawara and Yukihito Yokozawa

A solution of burned scallop shell powder, which is thought to have antibacterial action, was tesied for the elfect on the growth of

Esrherichia coli, Staphylocorras aarens and Bacillus subtilis {endospore type). The saturated solution of bumed scallop shell powder

and limestone. which was used as control, inereased in pH as the burning temperature increased. At a burning temperature of 700°C or

niore, the salurated soiution of bumed product showed slrong alkalinily with a pH of 12 or more and was haciencidal 1o £eoli and

S.ewrews and bacteriostaric to endospore-type Bosubiilis, However, it was not inhibitory to the growth of any of the bacterial species

when adjusted t a pH of 7.0

Key words: Scallop shell powder, Limestone, Antibacienal action, Alkaline solution
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Abstract

Viral Isolation in Aomori Prefecture (April 2001 to March 2002)

Rika Tsutsui, Kazuko Ishikawa, Toshivuki Mikami and Wataru Abo

Tn an infectious discase occurrence survey prograni, viral isolates were obtained from specimens collected at medical institntions in
Avmori Prefecture from April 2001 to March 2002, The number of isolates for influenzavirus (hereafter, Infy AITL AH3 and B was 10,
39 and 1Y, respectively. The number for adenovirus (herealier, AdY) 1, 2, 3, 4 and 6 was 1, 1, 3, 1 and 1, respeciively. For the
enlerovirus group, the number for Coxsackievirus A (hereafter, CA) 2, Coxsackievirus B {hereafter, CB) 5, enterovirus cherealler, EV)
71, unknown type, Norwalkvirns Chereafter, NV) and varicella-zoster virus Chereafter, VZV) was 1.2, 1, 1, 1 and 1, respectively, These
totaled 84 isolates und were either dependent un or independent ol seasonal cycles.

Key words: Influcnzavirus, Adenavims, Enterovirus
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Study on the Ability of Burned Scallop Shell Powder to Adsorb and
Decompose Formaldehyde

Akemi Yamamoto, Mivuki Sakaushi, Atsuko Murakami, Yukihito Yokozawa,
Toshinori Kogawa and Akiko Kogawa

As part of the rescarch program ro foster a scallop shell processing industry, which would alleviate the fishery waste problem in

Aomori Preflecture by converting waste scallop shells into valuc-added products, a basic study was conducted concerning the

adsorplion und decomposition of volatile organic compounds (YOCs) by burned scallop shell powder. The ahility to adsorb and

decompose formaldehyde. which has been particularly problematic in the health disorder known as sick house syndrome, was tested in
scallop shell powder and limestone (hal were burnad at temperature increments of 100°C . Effectiveness was observed in shell powder

bumned ut 3007 or less and 8007 or more and limestone burned at 700 C or more. Shell powder burned at the lower temperamures

showed good adsorption and decomposition effectiveness even after being once moistened, and proved applicable to wall material.

Key words: lormaldehyde, scallop shell, sick house syndrome, HPLC
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Ahstract

The Ability of Dietary Fiber of Apples to Adsorb Endocrine
Disrupting Chemicals (I}

Eriko Kasai and Akike Kogawa

Residue from apple processing amounts to about 20,000 to 30,000 tons annually and most of this is treated as industrial waste. To
utilize apple-processing residue, an in vitro study was conducted to evaluate its ability to adsorh endocrine disrupting chemicals
because it 1s known to contain a lot of dietary fiber. The results showed adsorption effectivencss for PCB. organotin compounds and
some Kinds ol organochlorine pesticides, and the effectivencss was especially remarkable for PCB and organotin compounds. No
ctfectivencss was obscrved tor pbthalates.

Key words: apple fiber, PCB, organctin, organochlorine pesticides, phialatcs
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Acid Neutralizing Capacity of Inland Water in Aomori Prefecture

Hajime Mikami, Ryunji Hanaishi, Kohji Yonaya and Asuka Igarashi

To elucidate the effect of acid rain on inland waler such as rivers, lakes and dam lakes in Aomon Prefecture, acid neutralizing
capacity was studicd through pH, EC and alkalinity snd by adding . IN, 0.0IN and 0.001N sulfunic acid to water samples. The stream
water from the Hakkoda Mountains had a pH of 5.6 or less and low EC and atkalinity values similar o those of rainwaler, Waler in
some dam lakes had an alkalinity of 0.2 meg/| or less and was prone to acidification. Meanwhile, rivers in urhan areas with advanced
pollution and Juniko lakes and sarrounding rivers had high pH, alkalinity and acid aeutralizing capacity. In a test ol addition of 001N
sulfuric acid using water form the water system of the kawauchi River, the possibility of reduction in salmen runs was snggested while
in a test of addition of O.IN sutfuric acid using watcr from Junike lakes, the pH was 6-7 and suggested resistance to acidification. Good

cotrelation was obscrved between pH and the pH measured in the acid addition study and alkalinity and suggested the possibility of

predicting pH reduction due to acid rain.

Key words: acid rain, inland waler, alkahmily, acid nevlralizang capacily.
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SOOLEREDAFTY, LRBTIEEWESRS L
72T T 1968 6 HICERADD KA ML A 4G =
NZFTORMN, BRIGRLECTIIEZDRLBLTH
KIZHEER T, B2, 1952~ 1969F 3 Th
SO ERIE () LHEERE (T8 &
LIS A RN

— 35
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SR (0

1967 1955 1960 e TToeaR
2 syl oEEABOEES(E (FHRE™
47} 5

BILEWOEAKDB~OERBIZ>WT, ROMREE
DT TSI OENE I mERTERS T, #
INORBEACEI D b mOERELRTICBEL R,
KiEHGEICES ), [ oEKIZpH34~5.7
DR 2R, U SihG e aomlih i
BETRel £OEgREbhii ] &, Skolkids
s hTwa,

RILSEINE, Fo%kbHes FrAFroMEE ERL
PoA%, 19684E~ 1970 GIZRER D TURAIAEA &
M, 19859 TEMER A, R, SFEESY
HRL MR LR OFOL &0, Bk | FIN
Bl Ty,

EFELARBHELLI4FEIH I, SHIEN
MAEAITH Lm0, pHIZ4.2, ZnlBEd 15mgA ,
CulBEED011 w1 H Y, ChERS L LHOKTERN
BB, 55y - ENACKR, Y
ELTi s, M50 LERAKEIE SIZpH
W, BOFIIRE STV,

BT, FALZPAAEEEEROELEE
WAL, KETHNOERLHERR F oL
T1,300~2,000m* AL AL, AL T,

EROPRELSMUALEEAR, EDWR, Fllo
pH, EH&BIREL R 3 IRT,

SO BESREESSVEEAR, BAThiig
Mah, EORIIREINIMIIESREE T 14~

£ 3 THHEAHATIERFAINTOERRRE

By [mo/l)

FEAG F£HE | pll Cu  Zn Fh Cd
SEuEE oA 64, 310 4.2 031 18 0.08% 0.025
EDN 54, 3.1¢ 0L 036 AL001 £.001
p 55.11.12[ 7.5 0.02 1.8 0.027 0.003
‘, 56. 9.12| 7.5 0.01 081 <0.605 <0.00%
#7111 94, 2.10f 7.5 0.01 039 <0001 0.001
F 5 95.11.12] 7.5 0.01 0.04 <0.005 <0,001




REECERSIATED, SIIOZnBEZEDN
EIIFR L AL O04ngN TH oz, KRN nES
Bl oh e Rk UTHY -7,
4.2 +HBEHOELERE
THARICBTIMKORE, EEHBE T,
19715 L a b AR M TEICETE, Tk - K
BREoaELy sy —cHLELTL~11)] 3T,
Hll, WA AICET, KiR0SmE Smd 2
BTHEAgrRER ST E AT, FRBo, 1952~
19704 £ TISHR, FMAE M CamdE L
BEFRAIRT #5115, IWIEEL L EHBIT
o T AL No DML T 198240 & ToHIEM
EMEE AT .

4 THHHEOESESFEOEETL
(HHR®ICLES)

HEEHH]| pH Cuinn Znges) Phigen  CdGem
1932, 8. 2 G.401 3.014
19533, 8 22| 7.7 4.001 0.014
13h4. 10, 13| 7.6  0.001 o.Mm7
1886, & 27| 7.7 0.002 {.035
1958, &, 7.8 0002 0.042

1961, 10, 0.002 .48
1964, 519 .0602 0.064
1967. §. 3l 7.8  0.003  0.075  0.001
L9RT. 11. 8 0.003 0081 0.081
1968. 59.13 0.003 0.083 0.001
1969, 1. 13] 7.6  0.003 0.083 0.001
1969, 12, 142 RN 0.083 3.0031
1970, &, 26| 7.6 0.003 0.084 0,001 (,0003

#z5 THHHAOE=BEREOEFTL

Bl | pll Cudtem  7Zn | Gemt Pl ot Cd ippm)
1971. 7.9  0.003 0.052 0.007 0.005
1972, 7.7 <02 0.062 0.006 <0002
1973, 8.0 <0004 0.044 <0.01 <0.001
1974, 7.9 <0.001 0.05 <0.01 <0.001
1975. 7.8 <0.004 0.02 <3.01 {0,001
1976. 7.6 <0.004 0.03 <0.01 <0.001
1977. 7.7 <0005 0.04 <0.03 {0,003
1978. 7.6 <0.005 0.02 <0,02 <0.00a
1579. 7.8 <0005 0.02 {0.03 <0.002
1980, 7.8 0.005 .01 <001 0.006
1941. 7.5  (0.010 0.03 <01 <0.001
1982, 7.0 0.006 0.03 <{.02 <0.002

SHIZEBE, WAOpHIZTEFEMIIELAY
FhbhEd oA, Cu, ZniBEEEHLSL 0B
DRTIBIERTE L HIHED0003ne1, H6H%O0.084
mg/l S L, T Ok, 19685 EH 6 EEK O LRI
AiThi, MAKOESERESREL, 1973FEHI
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M EHIRE R/ O 1952 F L4 OR KBRS E TH
BLTwWE. RAER, BoR, MNP S, iR)E
04~05mg/l DR IR IN TS, IO
ABEE L2000 EOREFT— 519 128 B L pHT.2,
Cu<0.001mg/l, Zn 0.0Lmg/l , PH<C0.003mgN , Cd<
0.00TmgN & 19824 FEA L 1313F - ELTHED, 1968
FEA STRDAT S LHFNRINT OB KD KB
EOMREILZ2DEEZ HND,

4.3 HBTFANCEIELEBEOTH

FE P 1F, FRIMEOKILY & HHAEA~OZn
OELAREHT, Ul E 28K RALAD 3
TR LD 2195245, @D LRENY
—F IR 970 E COMGEE BREEF LTI R
27z,

FHCIE, AETHALREET 2R, NEROT
L TR RO AAALTEMHELO 2 28D
A I9THELUMEOMA D Zn, ColBEOREES &b ¢
N TiE ol

THIUHEL -ZOWTTHA SRS ESMEA, 14F
MTHARSRH—CRASRAE (-8 LESh
TH) B AWACHNSL L RETHE, FH
VOMKICHT 2 RS- oREEORMEF
Mg, M3oLitE3h, Koo TRSE
ha,
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C
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wAC
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E3 +HEHOCELEREQCHIBEF I

d-f
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C UM~ ORATN i 5O BGBIEBE (ng)
vl - WAKE (b 2HE)
o T TRREERE (i) '
A HRBMOMEE ()



R vl./(v+(oA)

(1 A%

ER A E

C=C+Z(1-e)(RC -C,)

Ldh,

RurL,

(1) &,

=00 ZDMBRELLT
C=0C,, (v+a)A)/V=E

Ethk,
C=Cye™ + TRC,(1-e7")

— &

{3)

FEME, FenE, i, Fofberimlieris, #
TEEESETNL,

fDL

ZoAA = 108 b AR e K v &L,

[ W s R

I-FE#f~DECERART R

B 51T, WA B ORIEHA
REAYX L8 b XAREEEL, FBARRT AT W

HAF T ELTEIRELTWS,

L LETE

F£6 THHANORAEEZINFAER (BELUER

T~ JHrk B | i iBFen | InARE

Zovp | 1.3x10° 35 45 (1952~1970)
G 6 {1871~

ERLJTI 4 w1 0.5 2

2 ¢l 1.9x19° — 1

B TR TIE, Cy=0.014ppm (at 1952) & L,
v=22%x 107 b 2/, 44X 108 F 2 AEDRE, 1952~
1970 T T A SN ZnDWAES 48 b X1 Fh
BT ST AL OZH R4 AT+ 2 AR
PEEaMEHIDE, ETOBRRETHCHEAD
Zol e & 8OAE 7L TR L.

£7 HEEFNTHOARET

CASE Civy /4 Vs
. oo 8 Fs -
CASE 1 13 z_zxms (1952~1970}
9 2.2X10° (1971~)
5 T
CASE 9 18 »1.-1><108 (1952~-1970}
9 4.4X10° (1971~)

85 t(4E)
H4 +ANAHAOZnREORERSHTEE

55 6 6 T0 75 80 8 90

i

B4z, FMEBOZ0BE @R Dk, 2
SOROEEMEE TR LA BIFo§ R,
1970 F CHEDC I 20 E TOTH i,
1971 BLIR IS & 4 - BRI L. & DU No. 5 TDar
PEERES, 2B, JOBLFASRERLTHLA
Twad, MomBEizks g biho iy,

CASEZ L IZBRTO L 5fsr h s,
CASE ]

WkE v&, ATMoRLEBEHETOEH L
22x 100 b MEE LT /nBEZAB LAY A5
B, E— R0 19T0ED AR, RBAGH 166
AEwv, F6 T, 1952~ 1970F £ TOHILE D A
HEZnOHARE M5 b IR R L A,
ERCEE 2 ALEEINL LD, KARETBRIZ
M Lzab Lk, Lirl, YBoisr AR
ORI TE B,

WHAKEvE, FEISHECIHW 244 108 F MR
TRt LAMTH D, By, TRAFHEOKMN, &R
BodEt i #&¥FD. L L, HROv=44x
W E i, gLy, REoRERERLmo 7
—FOFIHMREGETHY, BRIIESH LI LL
Wi, FROKMLEENE 8RS,
CASE 200 LW ER ¢

HEEFATOHT AR (D REBWT, #HA
NHEEENEBRELwA CTEETL L, #HL0E
SEEECH, MikE vERLFBweA X OO ME
rLTELENS,

Z T, CASE 213, BIAILCASEL v =22x% 10¢
bR, BCICHERROmA=22%10% b 21
EUMUAA, LFEABRLLZELOTHRIIEDLEA
3.

2Fh, FElMEIIHS EIIEET AL,
3T DR PTORIBYE TZoA KRS & 45T
W LA 25, D TOREEN DA
5y APRAENS, FOLHIIIEErSHEE LA
ZnoH T OWIERES B U, Zn(OH) 2 DH K~
DEEE MOEE D IR RED S REET 5 ERSD
PESFH DL, BAEAD, WBHTO) X oAMTDIE
B SEEE 3 30m/AE 8, ] 2T 00 F LI 180~ S40m/EE Y
2L, HAoERAKEHRNL T,
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4.4 ELEOLBHROHBIL

4.4.1 RBEBERCORFERRECHT

T, FRIMECHNERSIRE-MRASHT
LMAROPpHMATTE B L 2ok b (L,
Al O AR 100m DR Tl pHIEA7.OLT) IZEA L,
FEESMOpRECOBFRABELZML, £0
PWOXKEERELT, Cildf600fFEThTndaT
FTLBT 2598, nikPI0KHEELROTHE
DB L 2w 2A 5 iRl Tuva, (FEHH)

#£8 pHr7ICEUIERBEOBRBRERREE
EOROKK EOILE HEAR LVER)

N LR - E-YAT
b o Te (o ey
Co ) 22x17 0,005 3
7ot [ Ltaxie™ .t 35
cad| zoxie 1800 0.17
e Lexie’ 13 0.2

FFACEO 1 F Y EBMMBICLE B E, K[HB2
fioEH A3 0L BEE (M*] mol/l) £F3
1

MEIOH"] =Ko L&EbER

CCT, KepidARIEWOBEREREKLL, ¥
R GE _

(HIOH™] =10-1 T&240,

(M2 = Ko X 10%- [H* 2 B4 D

loglH*)=—pH THiHhrbs,

log(M?*] =logKp+28—2pH &b EiLs,

T,

(M2*7 = [10 Gosksy 25 =20 ¢ JT- B > 107 (mg/1)

Lhh, BEOMHET®, KMCBITRELE
44 v DBAURBE (mgl) FRHETES,

2% 0, BINEKDOECERENIONIELLEE
LRI E D S KETRE, RO T AT THHNS
nldhs, Rz ACLI g+ 5,

4.4.2 HEEORAR

L, AL, WAPFTESBOEESET
BrFiu, BEE (1) ROwaA CELY, Ind
AT, M4 TOCASE D X CASE Z DB
ELTERIAS,

P, I970FEMIIELH L, ZndMKkDT LS
NERELBOAEEMOLEREE, ndRMRME
EEWMHEDBREZE005ppm EMBERITHITE LN
BIZIEEH210 b AR Lz iz B, 22,

WOREBIEpHATOR T 2O T, AL 2 LTk
BLEWELH I LEZLRD,

1971 F L, AROPITSE Lo zn o
HBERSBICMELTEH, ThUBgoitsEizmg
R I

MBEOFETCuDHEGLZIHEL, £0Zn04d
WL T S50, MHATZHEALKS ZRT',
B, Cu Bl (HEAH) 2919604 BREIIL T2
FATHZ B, EEIC AN FRE (N-DIF) @
FiCAEETHRE D, NN DO — 24
LA TR0 Tha,

CU (mgn)

2014
0. 012
0. aid

0.008 ¢

0. 004

LA
t. 004 N - "i‘

0. 002 |”

5 60 6 TN 75 B¢ 5 90 95 weip
B5 THESOCUEEORELHETEE

b L, CoBSlIFKMTZo 2@ L &3 A B R F 15
TRy, AAE, M5 TITOENHEG,
CASE ]l ECASE 2 EDRIEMOETHRT ZIETT
HoA, HEMEIEE LI ZHCASE T EEREE
OREF0009ppmA SR b & ERE 3, Cudd
T OWBRMEE I Zo R 6EIch 5, B4, M5
POMELE SN Zn E CuDEBE DI, ZwCu =33
il A,

1952~ 19704 £ Tl SLEILD 6 R NRO T T
ZniCu =43 (R OBE L BT REDHD Ll
CHERENR-Z L, BUBLOREALSIEZ0/C =
8.3, FROKBAER TV EONTOHKE
ZnfCu= 103 (EF5 0L 2 19944E3)1 DY &,
ZnfCulb B KE L e TWnB I A, BHTnkh b
CoREL TV BIRTH S,

4.4.3 EHRDBOZn/CultOHES

RN ONE R CRAO T8, $E0RSR
PEHEBEICEEINLTWS I X EEIIESHKY, mEp
SIBHIh TSN FoH, WM g, +fmM
MBETTOREERAEE Ty, MR LESR I IRE



EHEEEAESINTVARRIIMHEL TV 2ETL

EEAHLEZE, SN (BORERE) LN
NeERIRRMHOEEILT TLATHAZ LS
BHLCTHE,

FHCHEHWS (X, @RS ~ 7 emMEMLT
VWAHEREHRRBELCREBEOTEREBEHEL,
Cu, Zn, PhixFIZRERALY, BRIL3< B o iBtEaifl
WELTHALTWAZE, $/, KINE6mse o
HBRTE R R S WSS, SR BRLDTA S QR EIE A
ZofCu=3~8 THBLTEY, HFITHFLMNMNPTIELE
AROHEEEOMIIL P, AsHFRBLILETHELTY
%,

R i, +HUFOEREOESBE AL Y,

Hph TOHERMHE OFNMEDN S, HEFEE L 0.046
~009em/ETHLE I LEREL TV S, INEE
DA Loz U LRET B E, METHER
HAERIZHEA Il T4, FIAE, WETHRE
L7z 1970%E i D Zn, Cu®iLBER 210 » >, 38T
YEINTH AL E %035/, 0.063ng/g L ), =
NORKSOHRBY OISR —F—KiZiz -
4%, WAOGWHETH, SNSRI OEEE
Sl e KNEMOETOEICEHPL T4,
C ff HSE, MERDHAHBYOESKEOMRG
WA, BMOESLES17Tcn $ TOZ0/CulE, 10
A5 L, 2I5 CHnTEETLI L2 ilE
LTv5,

METORBIEEE LTORBEROECELE»S
(£, ZniCu=5B5THYN, —F, SLELA HFRUM
OEAFRASNERLI-ODZn/Co=43L, 11
TEE LB 2B EOBHNESEOHNTEEFRFL
v, iz, gR LA X S il o R pH AT 7
B DD kR LTI L RnEA S 2 E
AOHNG,

23, Zn, Cullfborcd, PhEEIIOWTH, T
NG AGERERN DIEW s, WEREERLS,

5. FAELREIZLZXEDJMEIROHRE

196840 7 A4 63+ AF, ##ECL 5T
WMARERRTo, WA, PEKE, HUEORKERE
Mipmbhhi®, FRIELY, CODBEORSH
2, HEMEII M A TEEng], PERFEREE19 » A
T3l6mgl L, FAAELBLE 12 ERD, ©
FBEFTLEZLOENEES 7 [RROGWIZNT

L EOPERT NI T L IR BEER SR, #
NA—UMBEOSBICHEA LR & (M) -
THIHARBERKORBATEHZHILET 501G ROH%
HBERORBEUAICEEROFTEEIRT IR
WHTHD ) LREBEINTWA.

L, WEEEETE, BEEITEHARVT, BX
FHD 2~ 323 Rrbl EaE s Tz
i, KOBRESFY - 7B ToRtHOTER
WERAREDZXDCF—— 1, RAFRTHIC
$ R (LY AN

FARRE L1977 T LR EHEN LT RE
HEELHEEL, #CKTARAECL TR E
AL LAz, HHHHRASGE0 P o Loz,
B4 FNGT O SR R MR 5 B LS AR
A RT, HEEHNOHRATH - L2720 WD)
Y = R SR

B 5L, 1984°F 10 Fi 20 & FRIMM R Mo B RS
TH- R AR LT, LRSS
Bzl FRERAIITS RS, BRI ARL R
W R SRR (BOD) O KIGE R 5 30 L 20008
TR TH -7,

TN T, HEoLt FRKETES1991E 4
NI —SEtH s h, $TII0ESFEM LA
S, FPAEOERETICHHAOKRESED LS
LS T B ER S,

5.1 THBSEOKEZTIL

R, WM CTECEBRETHEL BN EFV
AL, FAALIC L 2BROFIROME LT
2 f:cJﬂ e

4602, W REMELI972ER S EECHEL
T &7 THIUMO CODME (T5%H) OfHETT.
HBERBEEOL T, EN M0,
M, FOUOZHBETHL,

COD(mg 1}

73 7779 88 90 93 EE

6 —HEHMNOCODIBEOHES



AOCODBRER, 1971FIIED HIL/ - HIFERE
DAAEND L 0ngN F 19865 H LM A THY, 2001F
FEEHET Ldogd, SEWEIXT0m L 1991 EOLSHT K
BoEREGERLHEINTIS, Widveir Tty
B
5.2 WIBTFNLOSTIED

HHHM TORED ¢ EATOCODEE I, B
2@ 0mE b S FEOFFH0 2B CWHED
Rohzdono, BEER09~12mgndifkT, BHE
GEMELPREICLLGRSLSER A,
Fow, MERCE LTV AR Sl S R s
&K, AN, HiErod “4H EFLK FNCODR
FEXNVEMTEPISH SR, CEEERL, ks
Fizy- LRGSR 0b, 2 ¢y FTORKI ) S
~HL SR AEHBEFLEKTOL XL LI,

CITHEBVOBACH T HEMERS00
CODEM RO XX, KA F I TRahd.

K4 | — v
Cyrvy — = — Oy
M(t) —
C
vV
wAC
|

7 +HEHOCODREOKIETT I

V%zM(z‘H ICv,—C(v+twd) — @

hd, CIUHMTARGENTETORMTFLE

BEANCEDL STV, (1) SROEB LYo EK
b0,

M) D HIHBMEDRSE» SEIZR S0 D

CODRATHE (b rAE)

oot RO MHMOCODBE (ngl)

C; LT “H LR OCODRE (ngn)
FE ()
O, o W, BATES0CoDEBE (ngl)

vy »

Vg ” WEARE (b HF)
T,
M(t}=M,(1+a1) — (5)

EFE R, (AROMGE) +Cpv + Gy wpld, =10y
¥+ Co votMy EFTRE MO =Ml +at)+81E
BETE, (ORBPCRWLT R kiFEMs H R

Efdin, 4 RE2WTL, t=0 HLI0FMBL
HrLT,

C=C,, (v+wd)/V =E
EATDE () RiZ,

M

L]
v+mA

{mﬂu(nﬁ-%}(z-e-f" )} B ©

ELY, a=0. o=0. OB 6) A0S,
D (2)~(3) KoL —HT3.
5.2.1 BEOHAGEE1.2ng/INOH TIE

6 i ABRECH:., I ZHEE 2ng M- EHE
ERLTWEOT, WRKEBWT, dCd =0, (6)
Tt —ee FL,v=22%1081 #4,C=1.2ng1,
w=0, R TEA&H, CODAMEDM+C, v+ Cy v,
EMBTLEH0L AL 0F 0, W
TEG,000 b »DCODAMBEHRA-TED, 2517,
M, Ty vy, Corvy& LTHEFHFGO M HFRAL,
C-v & LTHAH260 b v ANH L 2SN LBETOCOD
BE=12mgn 2> Twd Ckilh b,

W, sl sHHLACODANROM, C v,
Co vy EORMGMEWEH TS,
MIZDWT

52, @SARS i, FUIRRENTORETh
722 THIFAMEF OFR Lo BODEAR RIZE T\ T,
FEAARE, HEMTOEFREEKRDCOD~OHRE
fH{COD/BODME & 0.63) F& M v, 154 B M
OF120 0 - TLAE i e (I GE LRy 20.000 AHRED) 2 5
WREIZHAT DMAH28 P AHAEE S LA,
BAESS (3, +MIMEO SRS T A KYE
HHELES REREOHXNED S, FHRBEDS L
WML AT AMERL b AL RELS,

-, IO B30 FAGE O AL & 470 T
B+ AIHB L ¥ ¥ — 1251 5 2001 BREO FAR
AEETIE, FREA~OYEEZ S HFHEE 9% (M5
), #RINKER% ETT L TWw kBT Tk LA
EEEAWH b Y HAET, BODTHRED 140me1 T H
- 72a

chddt, COD~NRET 2LV EEET S
b,

_40_



Cypis 2w,

FobiR LSRR E 10 TII1088~ 1950 F O AM &
AAESBH6O b vAE, L5 01999~ 200040 H 4
Tk, tUOARy PRENGIFEREMEE L TIST F
CAELHEAE L Ty &,

(_T.__,E_HEE;‘_'JL-\’C;

T RUA A~ O AR S D CONBHEDFITX
R L) KELLEMTA-0HFEF LT LV,
=155 (X199~ 20004 O M A SR WE T, &
Ao DA REPEM, BIETE 4311 b, 281
b g, BREBEOGHEAMN L OAMEE 100 + >/
FrEELTWAE:. LAL, “HELA" o4y
BRALIE, PRIy M-V THESREZEK
BH7AFAEOHBL 0H1ISEES &, 1o,
Bkttt ED B, HE o@Dt L dkd
Sl EOGHRERT L.

o, FHHMA~EAT LRCODLEBTED
Baiid, BRI LBE R R ™ G373 YHERH S
#, MEBOTTLAFOEESLOFSE205F 7/
FLABL-THED, RREOFMIFNTHS.
5.2.2 FHHEEICZE SR OHTE

TRERICLZHEROBEDRERET B0,
M, Crrvyy Corvy DR EHEE, MOBW X 1991
BtgME s » P LEBGE 400K SL, £
DEHIHE L ok KEEBIILEDHAD R
RErMszohi0Re LT v=vi2 X LIBA
HCASE3) TEHEEL:.

ig M, C1°V1,02'V2 (t72E)

CAS[E M Crovp—Chrvy
1 © 30 230
2) 90 170
3) a0 L70 iy
4) 0 DUERALk ST O

KEod-hiz, SLTFAREShED s EL
T, MAESP5OCODRMEIHELTO AR
T2 EEEL, M=M({) BBLLT, 1980~
I F TOEMEE L B ICWEMNTHLSFEN R
HOHENERL &,

M) =M(1+at) Tida=003357%5.
ZheERHEIT, 55123 0DCASE PD~2IM ) F#£10
R, ChALNEITEHRERINCOE, H8IZF
S5 7ERETLS S,

4l -

FORE, WICFREESR AP - Gd s BEL
ZZCASE 2} MU TH, #MADCopBEH20TH
(Z0104E8]) T 1.28mgN 2 NT A 2 EHEw S h
495 TREBLOBEFEGTIRAMAILCASER)
Tid, BAOCODBREA10ug) B FIZh LD, U
HrAeoLhELH20FE (201086 LHEEs
NB, &k, BEEFTE, HETRIURTH LD,
MAHATEITOAFMREHHLHE (FAD
AELTHELT5) DCASEA) T34~ 5 FTHRIE
RER 7 ) 755,

5.3 &, THKELEODEF TR EZVOD

TR WD 22 R ARGEAT 1991 B2 — S K iR
LTHo, BMIZILEXERL 2, WEZWE R
LTREREFBIALREV, TORKIIDWT, K
D3OI OCTHERELR,

10

CASE M, o 8
DM | 30, 0035 767
My | 90, 0035 L.89
M | 90, 0035 1.89 w=viz

£11 TRE{LECBEOEL
Hifwimg: £
JeAsE I @) 3} 4}
118 1.18 1.14
1.11 1.04 .97
.03 | 0.94 71
0.92 | 0.82 .47
0.86 0.79 0.25
0.82 0.78 (.15
.80 | 0.77 .08

M,, a, 8 DE&EHE
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40 1.0
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1
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0% EREEFIE, I0EHZ2001FERERTLIEM

B#HbaT#Heenl., LTEOERLSED, HERIZER
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FIT (3 ATOME

M(t)=M,(e™ + ) —

PEEMARICE A, (ORERESTEERATA
&O
C(t)=Cye™
Mo E (em-x
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Abstract
Perspectives for Water Quality Change Due to Mining Wastewater
and Sewage Treatment in Lake Towada

Tsuyoshi Yoshida and Osamu Arascki

Future heavy metal and COD concentrations were predicted Itom the water batanee in Lake Towada using 2 mathernatical model.
The Zn and Cu halance showed that some pollulants precipitated on the bed {excluding the deep region of Nakako). Yearly pollulant
load from surtounding areas was cstimated at about 260 wos/year from the COD concentration of the lake waler of 1.2 mg/l: 50
tonsfycar from sewage (194, 60 tons/vear from “return water”™ (23%) and 150 tons/year from the remainder (58%), Sewerage systems
have been introduced in some areas since 1991 but did not result in immediate improvement of the lake water COD. It will probably
Luke at lzast 20 vears (2010} from 1he imroduction of the sewuge systems (1991 w altain 2 COD level of 1.0 mgfl or less, There is un
urgent need o punify the “retum water”™ from Acbuna of Tohoku Electric Power Co., Inc. which is comparahle to the COD load trom
sewerage systems. Retention time in Lake Towada has been ostimated al 12 years rather than the conventional 8.5 years from recent
mmeasurement of water balance.

Key words: Lake Towada, mining activity, COD nunofl loads, numerical model, sewage disposul
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1968 | “'1g,778 | 128 0.26 431 8.92| 518 59a
N 278,581 — — - |16,282 12,006
Fy — 1.24 .80 5.32 11.04] — —

4. ZEORSIURUIIDKE

s AR S TS BN Oz
WaREERIIZAT., SINERFEOM L LpHEE
BBLAA0~36T, 3FEIVRLBIIRTIKAMD
BRI X D pHABL LDl L 5 54, RBIIA THK
MHBATHTHDIEREE LTITEHIEILE

HIXFOH0, MHiZ1200ETH Y, pHAMENIT
FINLEEREENS{b-Tvh, BOROWE
132~ 3 m¥sec, EMHBIZLTH 1L x 105m e DT,
VRIS L W40 ¢, 4, 0.2t HECE
MEhTwasa I lithd.

&3 FORONIOEOKE

+HRE pH Cu Lp Pb 1154 Zn ppm Cd s
1952, 8. 6.4 0.26 4.4
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1967.11. 8 4.003 { <0.001 | 0.081
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