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11 48K, Bt 39 BREIC W THREBEOSHT T 7.
AREEREE AN TOGTERIIMARENS T 4

R ¥ $$0.003 ppm, HCB #50.001 - 0.002 ppm (5%
WL #M L), a-HCH #°0.011 ppm , ¥-HCH »%




x 26 ABIORERE LEBHIRIE

& 8 ERT - RERSEERKENR

H H 1TBUKER — R
&BE
HZ4&E (Hg, Cd%) 25 2
AR
BRI 3
&k F# H 2
B 1 W & 33
BREBEES
ERUEREA 662
a8 F 468
PCB 26
TBTO 19
BRI 490
BRE
=1 # 6
H ¢ & 5
TIIRFYY 80
HREMESRE
BH - BRI 3
(e 27 =e s 1
¥ —fa#k 8
Z it 1
& it 1814 20

* 7Ky

x 21 MERZERORERE LROH

5 H {5 98 1 B
PCB
M 18*
PCQ
m e
& it 59

* oy bo—-L3EEt.
*k:2v bo—ILIKESE.

0.001 - 0.010 ppm ASHRHH S A7z LA I W37 b AR
THY, WTFROBKIZOWT  BEORY LMY B
ABLDE o7 HE) CREELRZEFIIONT
i3, E-wor26 70547+ ZH%4.5 ppm (BERR
Bk D 0.1ppm) BRSNS, IR BHTH -
7.

1 -2 HEEOM»URRE

HHBE 11 BIKiZonC, B UHI 3 RO %54 L7z,
ZORRIE, T7 2 =A< 0.0001 - 0.0056 g/kg,
VRT 2Tz 2= As < 0.0002 - 0.0032g/kg,, F
TRy F =)A< 0.0001 -0.0075 g/kg TH Y, V7§
NORKLFEMLBRDDE o7,

1-3 HIFoaERraE

BN 7 T3 SFRELL 22 HIRAEAL 7 2> CORHR

FREEUBRS TSN L. FORBREERI0ITRLE.

" H TTBURTE  —HR s
EH - ERRR
*® - 32
14 v K X2 % v v 12
i< 2 2 vy 4 4
REKEZF MY YL 5
REEBREUVEZOENR 8
AVARN-ER%'3-F 1 SF LY | 8
HERR
m & B o & # & 24
FEMYE
i b3 &) & 69
FERAI7 /- L858 40
X E B %t % & 10
F £ B % % # 1
E HF X 0o B & B
z ] fit* 18 25
BAgRER
e & # 25
& it 231 52
*xTEbURE
£ 29 HERERAEREOREIER &RIEY
H B BB i %
3 il 26
I N SN 3
/B | VRV » BN 3
b A (A7 G 1
pH 6
X R BEE Y 4
2N -2 Bt 121 Rk
%z W R B R 12 HF—RAA—-FIitkB
” 365 E-SULSEZNCLB
1317 28
90Sr 5
137CS 40
40K 34
EfTREM ORI E 35 BAMTE L 7 —~
(€700 g:2))

& it 683

WTFNOBREKLEOEEFAERDT Ch o 2.
14 AARVCENEHORENENEDE
FEED O T » 7o &ERE - KEARTOEEWE
EZS ) IREOEBICHEY, BRENER, A,
KA R O I 7 &5 T 20 BRARSE N2 B3 29 #Rfkic D
W, HRMEME O 10 505 %1772 wihd
TIRETH - 7.




F 30 43P0 PCBRUERBEERAER (ppm)

NT4ral
IHRFVF
WRE U 0.0001  0.0001  0.0001  0.0004 ND ND ND ND ND
WEEEW 0.0004  0.0001  0.0001  0.0004 ND ND ND ND ND
wm oo 0.0002  0.0001  0.0002  0.0004 ND ND ND ND ND

LRI PCB HCB #HCH" #DDT® 7iNFYv ATs7ol TRy /Ky

# B W 0.0001  0.0001  0.0001  0.0004 ND ND ND ND ND
KER 0.0004  0.0001 ND 0. 0003 ND ND ND ND ND
HEHD 0.0002 0. 0001 ND 0. 0004 ND ND ND ND ND
AEkm 0.0002  0.0001 ND 0. 0004 ND ND ND ND ND

1) ¥ HCH %, a-HCH, B3-HCH, y-HCH, 6-HCH ®O&itTdH 5.
2) #2DDT 2., p.p'-DDT, p,p’-DDE, p,p’-DDD, o,p’-DDT O &itTh 5.
ND {30. 0001 ppm K TH 5.

#* 31  @ENEHO PCB, /KR U TBTO A#EKER (ppm)
bR RIEE KK BHEORY PCB KIksR TBTO
tz S 1 #58 0.021 0.07 0.79
< W 6 RBH 0.004-0.014 0.04-0.15 0.07-0.87
Z [0 4 g <0.001 - 0. 001 <0.01-0.03 0.07-0.50
w g 1 Nz 0.005 0.02 0.24
hd Ww 1 RBH 0.012 0.09 0.15
i % 5 3 REg 0. 006 - 0. 044 0.05-0. 08 0.09-0.14
» 13 1 P 0. 041 0.07 <0.01
05 ¥ 1 B 0. 002 , 0.03 0.27
o5 B 1 TREH 0. 007 0.04 0.07
2 EREHAE 3.2 'L+ PCB

2 -1 fAAHEDORKERYTBTO
PREERT SN L 22 3 19 IR IC D W T & E i
L, ZO#REEIIIR L. #BKSGEOE T
Hlft (#K$R: 0.4ppm) LLFTH 7.

AN 7 LA SR L 72 il 5L 7 R ic > v ¢
PCB /MM 4T 7. ZOMELEI0ITIRLE. wih
DR S E O EMHEEIE (0.1ppm ) LN THD7.
¥7:, TBTO 4 775X ORE

{£<0.01-0.87 ppm THEFHEE (0.03-0.98 ppm ) 12
s, VR E R L7,

22 KOAHFIvLEBE

RAEFRANLE L7 K 6 BRKIZDOWTH F I AGl &
ERAELZ. ZOER, I L0flEMEIR <
0.01-0.05ppm THH, WFNOKRKLEDH F I
LHHME (1.0 ppm ) %2 Thieh o7,

3 PCBRAE

31 #HAiEdhoPCB

BRI LT A S PCB i 3EIRIL % e 4
HEMT, 72V, BELE G IOREKIOVTEE
%iTol. FORKBEHEXEIICRLL. PCB ik,
0.04 ppm LLFC, EHO¥EMHEIME (M aRNE
P 0.5ppm, WEABEAHMNE: Sppm ) T2 TV
LDERRD N7z,

EA T EIZE P LT v Y EEZEDIN Tl
% EE 20 MBII2CT 7 I &L~ (B1, B2, GI,
G2) DRAEEERLE. ZOHNR, TNTORKETT
T7 MR YVEARMTH -7

5 BRULHCOBMRE

5.1 HEhUGKRE

T34 4 RICHMM (1K) 21 (24#%17K)
CHRILS AU 3 D42 TR E 1O o L
DEEHA T o7, ZOFE, WTFhomikrs b8,
Ry (R A

52 S{HmE

1) FK3F4AIIHOH ST ASCOIERH
DN LTI LM 1 %A% Lo, WA e R
DIFAT, 5 SOFA L IR DIFR 2 fF 2 A L7
EZH, MHEIEND (M) THo 7oA 2513 9.1




MU/g (3 ) RUSIMU/g (§95) D5 CEAHRM
aEh-.

2) TR AFE 2 RIS CORFRERETTHZAR TR
ToKERHIE R ORK 3 BAFAE L7z, BAERF
BIHEROMKIAT, B~ LOKETZRELLL 5,
BRIEH O BEH» 503 (100 MU/g LLE) s 7.

AMFERDE

1 Mm%k PCB AE

WANDIBIERZ ZZED D H 45 ZIIOWT, MLlH
PCB #4HF L7z, ZFONFITIHERE OBHFEICME
b0 (HAERERSE ) 40 &, WMERERZICED D
S D (KBEE) SHTHo 7z, WEREREOMESF
PCB M X5 16.4 ppb, HfK 1.1ppb, F14.3
ppb Tdh o 7. —K, KALZEHE DMLIEH PCB DRI
B 2.2ppb, EIK1.0ppb, FX¥1.7ppb ThH o7,

2 Mm#EPD PCQRAE

BHNOMERZZFZED ) B 10 K220, MLiEH
PCQ 2 #F L7z, ZOMNRIMIERHA S &, KEEHS
% THo7. HEREBEEOMB P PCQ DigE L&
8.40 ppb, fX 1.80 ppb, F}4.78 ppb TH - 7:.
H, KRBEEDILEF PCQ DiREIL 5 HEB IR
4l (0.02ppb) UTFTH 7.

REARBKRE
HEWE*SATAREHMORAMICHT 2 ERICE
DE, BEL, THEEOHBMERN 64 REIZOVTHRIL A
T FOREET- 7. REERITOTNRG R
UTNThHo7:, $-8TF, FEHEARSKEIZIONT
FANEK) OREEE, TR ) —F—, BEHA%D
REHTT7 V- VRG220 BEIIOVWT M) sooL S
Ly, Fh7ruooxSFL e, RERRRA 1 RHEC
DWTKERILA ) 7 AU KB LT M) 7 2 DERE %,
FEEREER 10 KIZo LB A E RS EH &
EENENRER L7, ZOHR, &Rks EREHEMLT
’C‘a;)of:.

EXKREHRE

1 IRERE

JEAEBRDFEN 3 FERERE-ANIKFT hoO—FEL
LTAEHEZBREKIIOWTHR, HHERBEIZL HVIKS,
BERAMIKS, REERFI X ZE5BIIOVWTHEY
Tot:. F7:, b= 327 A 4 1K, REEKEF b
V7 A5 BRIKICOWCHRIBROSERB T/ 4
YEXFIURE () -4, KE, HTENLE) 12
WK, EBRAHS - (x> 77—, 1) 2%)
BIAKIZDOVWTENEFN, A1V FAY LV RUERBE

X 32 BMEHEZTETAELERo S
E . o B # # % B HOE K R 1 %
%3 &k  (MBa/km?) 121  &XR—yHEHE ND-41.1 SERHFEIC L 5 ( ARE )
BB T #  (MBg/km?) 12 137Cs ND-0.11 KEKBILB (1A%
” 12 lSII ND
= 7K (mBgq/l) 6 '7Cs ND-0.27 KR UECK
” 2 *o8r 2.1-2.4
xt # (Ba/kg) 1 '*7Cs 9.0 #®E 0-5cm
” 1 191] ND
+ % (Bg/kg) 1 197Cs 0.6 #& 5-2cm
" 1 13 ND
* (Bg/kg) 2 127Cs ND HEEEHIR, U Bt
X B (Ba’/kg) 1 127Cs 0.02 B
E3NAES (Ba/kg) 1 127Cs ND 5
4 7, (Bq/l) 9 137Cg ND -0.05 FRAKRUHERL
" 12 ] ND
” 3 28y 0.01-0,03
B % £ (Bg/A-H) 4 137Cs 0.02- 0. 06
# 7k (mBaq/l) 1 '37Cs ND
” 1 | ND
E  + (Ba/kg) 1 137Csg 1.3
” l lJII ND
[ (Ba/kg) 1 137Cs 0.2l 21
THEBRER (nGy/hr) 12 &4 <BEtEE 56 - 81 PR A—FiIcL B
” (cps) 365 N <iikE 13-27 EZFYTBRAMCKB

ND : 3 ¥ERED 3 &




B8 FRF o ZEEFMBT X7V OFERAERT LE
SIEICL VIT 7. ThODFERIE, wWTFhoEky
MBS LTz, FoM, i E R E R
W24 MDD ENE FAT 57245, TNCHEME (M
WE =1.052LF) IZHEALTW .

MR ERE

1 EEROBHENE
FIRITRLA LI, YFEEERERER AR
BOF NV L PEARGIRESITRE T A L7 9 Cs,
B RUTK OMIESH, BAKIIDOWTOEN— 5 st
AEl a2 A DN ZE R ORI E S O R RER R £ i
L7z $72, ERBRUEILICOWTEBSHEFoMic &
LOSr RUMWCs &, HFIIDWTIE Nal (T1) >
FlL— 3 VRHBERBICLL W IOMEEHETERBL
7=,

Z M, BRIERSHESIT M oM EE M E LT, 8
BHFE E AARGH L ¥ — OB THEIZ V2= L34

MAEOMERE -7 70X F 2 v 7 (6 FOLE
AE) rERL

BEFDEKDEN— & BTRERE R MR R ER T
THhbY, F—IT77 MILEEBEIZOON L7,
ST ERIIMEELFRILMTH Y, Frv= a3
BAMM I EE IS L D BEDTOBE, W Cs RET
t, T, #RLE, KB, BEAKRUSEISHRE S h,
WFN L REHIZROON D072,

2Ot ;

1 BSEEEH D FATERE

B AR RS ETH BRE (Wi yI=— 0,
FHA OO SOV ) BAIESEROANKEE
RETIT, FO—RELC, Wby, W, F, miE,
<A, BTSEORELFRRE,OEKES N AR
DSWT, ECD It E A a<w b5 74 —-Th
W LRER, $XTCOHBAERL 700 ¥ 2 Vh%RiH S
ni:.




R B B F &

X =

LEBOERIL, KEUGFRMILZFICED CHEMEETRAE R ARREGHRAE, 201, PEHRR R UKEIRER
IRHEAE, BERHLECESCATLARRVERAROGELRIMGEAIRETH L. 512, ThEDEBLUND
KARVERIRLRERETH 5.

LEBOEBED I b, KAMBOBREEMFBAERMOELER I, 1) THOPEREEEHAEL LTo, FVEE
AR O ARE, BHIHESFAE, 2) KARBEEHRAEL L ToORKAFELNEHIC L 2 BEAARE, £Et
CEF IS MRE, 3) REASEASHEORNN - BHRATRD 4) LHLERETH -2

BB R AEERINORE IR ES L, 1) BUNAEME (EKEIUERE), 2) BUESEREIREEN
AT (KABMRR LR, 3) KAPLEMEBRERAL, 4) REEWESRIHE, 5) RANKRGEEDE
(FHEFRILA ) BELERTRERT6) ERFERES Ch o7

R FALSE, 1) WHEE, T8, 2HHACKEIICE TR TRV UARVKERILYHRE, 2) KEHE
BT B EER LAROKESSERETH - 7.

ERMFOEBEEHERAERKEESL, 1) BRSEEAL, 2) BERTERETH /2. T4, BREERK
BAERRHOBETRIAEE I, 1) SHMELRRHERETH -7

Zoft, EEREUREEAA, ABLFERE (JICABE) RUBRBNEMMME—HESERATE LT 7.

U EOEBIBILMERFKIIEKBDELNTHA.

WFEERSE L Tid, BRIEIIBITA RIGFREDBEEIIMET 07, KAAFEN UAGROBIT, BEHESICEY
BRFZE, KAZEHLATO ML —F—HTOBH (EBEE), KAFTZARKCEMERVCEEWE ICHT A%,
HHRERL DAV UV AERPKAPHMEEEME OSBRI T AL ER L.

Zoft, £ESEWHESEENSELFRAL, SAERKFINRBERTE, ELREWERNE R E L
TNy 2 7smy FAVY, ZRERITOVLREF V> OfGllEscET5R%E iR ElL .

;I!.!I

PR BRI E KA IURESRRE

1 BAEOERERSIARE 1 XTSRATHICLIBUANAE

B O EEFE A firE 2 S OPENIRIR % 0B T 5 720, KAFFEMEE “ Shers” L BEAAHRAE
REH O R 1 ik, EEMT « —EREERE FERLZ. 2hehoflE iR ST IR &
1 MER%, BEEWLEEMP 1 Wik, C E-RA 5 — 1 K%, BhThab, FLNEFRTERIM-EK4I2ITRT.
BRI & B EBIEHRIE 1l oW L ARE L ERK L KERFH FR34E4H4H-4A17H
7o, BAEIAB X, BEWRLNE 1RSIV LA, EF KERFHEET HEAELL 5 —
Bt RUTERILY, R ORIV EA L EER P34 12A3H-12A16H
L Ths. BREHT 1 — IO PREERR 1 Miak 3 PEhk KEMHRFRERF BHRES
OB RN, HEREOHBIITELRWVWA, Th CEB4E1A16H-1A30H
LA o Cid I s JRHEREEUDT T - 72, KERFHHEES U4 YILEEE

2 MEPREIRE ooE WP 34E4A2A-5A9H

BREARM TR R ) BB P RESORAELIET HERH ST HElPRrRM
104 flFRICOWTER L 2. TOE, BILMEEZEB LT BRETIIE  EE3ESH17H-5H30H
Wb DR 3R TH 57, FURERICET)IINT 4 6 B 3748 Rl 2 B
F7:, MEBYOLERN L ERL COAIHRY AN HEK3IEIAIB-9A23H
KR 21 RiFx O ERABREPIRE S ORE S EM L NEHKRFARR A&

7o, FORKE, BHEZBITWALOIE 1 R Tho E % EFK3EIA2A-10A15H

7. MEBEERAT  ERE SR




#& 33 HAJIE - HEIBIRIEAR
by | E] =} THE] I 8 =) G
BEEEREEA I 3
oA 25 2-EZAEYT Y 3
ERBIY 85 YAFILT I 3
3 #* 85 MY XFILTI Y 3
7k 5y 6 TE =YL 3
BAZE 8 pH 244
a =3 6 BREHE 244
RERR 3 R A 244
by ST 125 s A 244
WERAA 244
ARBERGRE TUEST 244
ZRbhRE 3020 27N 268
FE A 3020 S8 SN 268
—MbE# 3020 YT A 268
i J( % 3 3078 FhY L 268
—M LR E 3020 % 48
Ay 3020 <z H Y 48
A 7 UiR{bkE 3020 FLIZTA 48
XL 5 3564 EHRET 12
K B 3020
&8 i3 3020 BRYNEHEE
il Al 3568 FTUEZT 40
z:1 i® 3568 bk 8
B & & 3020 AFNANATE Y 8
BEEETEH 672 WAL A F v 8
#7EKITA 80 | ZHiEAFIL 8
4 60 | ot o 6
2 & 60 J IV IVEEEE 6
BTV CAKE 12 227 | A VEER 6
KIBHYE 12 227 J IV VEER 6
KA E 12 227
Pk & 12 227 FDMOFEE
TR 12 216 | &+ v 7200
& G 7200
RIBSCERE . 5% 7200
V=R V1N 7 pH 158
ury: Y dloe 7 BRU=HE 95
r)ZooxFLy 7 WA 32
FhS57opFlL 80 Bl A A 32
1, 2-YYooxyy 3 EHRAA 32
1, 2- Yoo ay 3 FURZD LAY 32
VA=B I 3 VBB FN 53
Joo=—roadzLy 3 QIR A 53
Jooyo=) 3 s RIFN 53
ForEY 3 FhUDA 53
SN PN 3 FTLIZoA 15
o-=—hohjxy 3 B A L HREE 15
o-/oo=tpRy¥y 3 BRME 15
p-soozboRyEy 3 EEILENERS 6
/A R-EA NP 3 2 R R 15
NN- S FIhVAT N 3 L& B 15
AV EEN 3
& 3 67248 1364




£ 34 AEET (BRREELAEEV S -) KBT3 F 38 HEE (SREEEES ) Kk s
REASHESR 4R 48-17H REASHAERR 104 2H - 155
b1 B B B BE Y 1] | By &S BE T
— B {t # % ppm  0.020 0.002 0.008 Z B 4 % # ppm  0.012 0.001 0.004
BEW FRHE mgad 0.167 0001 0.048 BEK FIKME mgdd 0.117  0.000 0.033
— B {t = % ppm  0.096 0,001 0.019 — ® & = £ ppm 0.104 0.000 0.010
— B it 2 £ ppm 0.082 0.006 0.034 Z Bt 2 % ppm 0053 0.001 0.015
HALEXFF b ppm  0.061  0.004 0.02] KALFEAF S b ppm  0.064 0.002 0.029
— Bt ® ¥ ppm L9 0.2 0.7 — Bk ® £ ppm L7 0.0 0.4
A7 vigibAkFE ppmC 0.9 0.22 0. 46 Ay viRILKkFE ppmC  0.95 0.00 0.18
A 4 ~ ppmC 1.89 .71 1.80 b 4 >~  ppmC  2.02 1.61 1.77
& 35 HEE (DRARE) KBTS % 39 AEH(RAEM)HI3
BEASHEER 4A228-5H9H BEASAEKRE 1181268 - 258
g B By B&E RE B9 I8 B By B BiE 7Y
Z Bt ® & ppm  0.050 0.001 0.005 - M { B #% ppm 0017 0002 0.006
BN FIKkE mghad 0.125 0000 0.034 BEXMTFHRHE mgid 0100 0000 0.034
— B &t 2 % ppm 0.145 0.000 0.012 — ® { 2 % ppm 0.130 0.000 0.013
Z Mt £ % ppm 0055 0001 0.016 — B it 2 £ ppm  0.047 0.001 0.022
HAb¥AFVF o ppm  0.066  0.002  0.036 YefbgAF b ppm  0.051  0.003 0,021
— Bt B £ ppm 1.7 0.2 0.5 — ¥ R ¥ ppm 26 0.2 0.6
A S vRIEKE ppmC (.86 0. 00 0.19 A RILKFE ppmC  0.86 0.16 0.36
A % v ppmC .91 1.68 1.78 X 14 v ppmC 1.90 1. 67 1.78
# 36 HE)IET ((ERERIEREE ) Kbt B F 40 KERT (BEZESR) kKBT3B
BEASAIEER 54176 - 30 BEASAERE 12538 -16H
" E By B BRiE D] b H By RS BIE R
Z % {t B % ppm  0.008 0.000 0.002 Z M it ¥ % ppm  0.042 0.004 0.016
BEKFIKE mghd 0125 0000 0.035 WK FIR®ME mgad 0180  0.001  0.062
— ® ft 2 % ppm 0.020 0000 0.004 — Bt 2 £ ppm 0340 0.002 0.095
~ B kb = ¥ ppm  0.040 0.001 0.010 Z Bt 2 % ppm 0.100 0.004 0.035
KHAbEAFL ¥ b ppm  0.072  0.003 0.0l FAbEAFU4 >+ ppm 0.038  0.003 0.013
— ® ft ® £ ppm 1.1 0.0 0.4 — B t R £ ppm 50 0.2 1.5
JEx 5 viRibk#E ppmC  0.52 0.00 0.20 X7 Rk FEF ppmC 1,83 0.09 0.51
A 4 v ppmC 216 1. 44 1.74 A % v ppmC 1.9 1.60 1.82
#& 31 ALl (HRFREESR) cbiT3 F 41 KENT(ARLE, RE3 1SH)ICBT3
BEASAIELER 9A108-238 BEASHAIESR 1 Al6H -30
" B B ES BE WY H H BT &S BIE Py
Z B b W # ppm 0016 0.002 0.006 ~ B it B & ppm 0020 0,003 0.008
K FIKHE mgmd 0.136 0002 0.036 WK TR E mgid 0109 0002 0.040
— B {t 2 £ ppm 0.058 0.001 0.006 — ® {t £ £ ppm 0.209 0.002 0.039
Z B i =T £ ppm 0.050 0.003 0.015 — B b = #£ ppm  0.057 0.005 0.030
YefbEA+L 4 ppm  0.074  0.002  0.026 Yeib¥AF4# b+ ppm  0.046 0.003 0.018
— ® ft B % ppm 2.6 0.2 0.9 — Bk ® % ppm 4.0 0.3 1.0
A& ik #E ppmC  0.76 0.16 0. 42 AL viRILKFE ppmC 144 0.17 0.39

A 4 > ppmC 1.79 1. 54 1. 67 A 5 v ppmC 1.95 1.79 1. 83




*k 42 =@EE(PRAEM) BT 3
BEAKHIEER 2H138-268
b H By BE RE ¥
B { 6 # ppm 0.016 0.0001 0.005

B b 2 % ppm  0.099 0.000 0.008

% 1t 2 £ ppm 0.049 0000l 0.014
XibEAFvF b ppm 0,060  0.001  0.030
— B it XK £ ppm 20 0.2 0.6
Ay REKFE ppmC 147 0. 09 0.31
X 4 > ppmC 199 178 184

WK FIKME mgid 0111  0.000 0.029

# A WIEK3IFIIAI2H-11A25H
HEATR RARME
= MW B FER44E2A13H-2H26H
BFREHN SR REE

2 ABRMCHEIBIRMEEFXHL N EORES
HRE

SR 2 AT A F D5 M IBESSRREIZE
ABAKHIZHBWTL 118 ppb #7025k L, 80 ppb LA E DB
b ABKFT I8 UEH, B 65 KR dH 72 T/
b, AFATORXKE, b4 F2 5 MEBRES
WMREE LT ZEDPRBEE L -TEL. AEXH
BRUOZORBEIBII BT HHLEAF 7 s o#iE%:
T 500, FH3E4H22H, 4H25H, 5A
10 HICABATER LT, HFcHRELLA YU
SMEs s B LEEESNERC L RELERL .
AR AT 9 2pT & ACEFRI TS ElE S IC & BllE % 1T
W, KRBRUEROT— 7 LA ALY THITET5
R, fEH - HEFHOmRERE X5 N OBE
DATORE, BRTFEE D O OF LRI R HEII
DINBRO LB+ BT 5 FHIH k7.

R 43 TR, NTEED, RRET, BRAIAKISRAIERER
E BTV CAG/Km/A)  EERIS0:/100cm?/B)

THEH JRKEHT AT fTHE XIET BATH
3. 476 524 3.31  0.04 0.06 0.06

1
5 344 35 1.3 008 009 005
6 65 — 0.97 0.04 0.06 0.08
7 120 190 232 0.05 005 0.07
8 249 3.77 165 0.07 0.07 0.07
9 747 - 354 0.03 0.06 0.08
10 23 - 01l 005 004 0.13
11 249 191 214 007 005 0.06
12 345 300 145 005 0.06 012
4.1 222 420 128 0.05 0.04 004

2 287 449 145 0.05 004 005

3 274 4.67 L77  0.04 0.05 0.05
F {9 342 364 177 005 0.06 0.07
BIAEEETHS 324 222 224 0.06 0.09 0.07

3 FHLIBAETHAACE T SREAE

BIET LS TERBAO7T I IBETR L RER L
THHF A LEER L Y EFIFLE LTS
O, BEHIESRICE ) THRMMORERELT - 7.

4 XZEEBICEZEHBUARE

KAMWIZDH 5 WS T LB, KARmEd, B8
AE, wRMEOMIZIE, DERBICBTLAFIYA
ORBRE 0.1 pg/m* LT BELTHREHIEHE
RSN T0A, THIEDE, KEATHHN9 PFFT
F3EAAPSFERAFIATTOMIINARY 2~
LITH YT T — TR L 72388 L AIC W TKENS
BRI LBEOTH 2T 57z

5 iTiE, NMAET, KB RUBRIHICETIAR
FRAE

/T TIE I B CHRERILY (ZEbshik) RO
BETFIEVWE A%, HHETCE 13 5 CRNEMEY %,
BT S B CHREBILM R URETIXV LA %L, K
A CIZ4E TR TFTIECCAREFRFRAIELTEY,
LI ENS DRKDGHT 24T - 72

SHARERIRABOLEBY T, FIFEEORKRE LB
BE, BTIXNUAE, TIBHEAKSBETAHEML, a0
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T oEZTHER 544 PCB 99
Gl el 234 VRS =P A | 36
] qu b 234 N A=E=E & VAV - 3386
R E R+ R ER 310 urk: =t dore 3 11
2y 804 CHooxF U 54
) UEREEY 230 B X
wikmA A+ 433 FedaF 1362
BEER 313 BB 1546
BTUHBA )T LHEE 316 FREEH 1287
B7kR 38 THAL & DB 100
R 40 B2 LAY 16
n - ~NF4 A 220 aIEEH| 200
BE 401 7y ik 10
RPN 18 s B 10
F UL 20 ORP 4
HILY A 26 B K 360
RITRYVTI A 18 e B 449
T A 22 ARRBY) 52
23 443 B & 449
2 A 176 73 25
ik 87 ZDfh 241
] 63
% 340
E-v/Aa=FN 15
Fav VA=FA 310
HKEIYA 325
B 280
27k88 349
T LF VKSR 168
2T 335
a8 64 B % 31854

Y UBEREY v, &fk, v A v OMIEERFEARERL
7o, [FIBELS, RIE~ O A HI B OV iR DT CHREL L
7-¥%fko pH, DO, EXIZEHE, BOD, COD, SS,
TOC, £EF, &) OMNFE*FA4BEmLZ. 28,
HARITL, DTy, 8, AMirul, eE 2KE
TV VKR ORI 10K E OOV CE 1 [,
MBAS DIE LB H BB THEIREE L. B
2, BFkE 1 000 1 m® Ko 2B (ARBY L, B
By L) Ol (EE, KE) TIRIL KO

< pH, DO, EX{ZEE, BOD, COD, SS, TOC,
SEE, TrEoTHSE WEMEE EmENER
ey, YUEBRY LY, 28 v FrollERE2
EIEM L7 AESRIEREEBHATRIHELT
By, BHEEBEAECARINLTFETH 5.

4 TBHARE

B EHRNER L S REF IS E B LS (EN
769 BWEW) 1M LT, KEIEHILEIED CLAH
HEEITo7z FELZHEROGHT % BB L L.




EEFEBLAEFERD )L, PIKEEIIHG L k2>
TRHEBBIIENTOTH Y, FTHEEFILI1% Tho
oo F7, AABEBIIEZ) -V rELETINTSE
h, To3bLFhIroonFL L OPekkiE (0.1
mg/l) (JBE Lah oo HEES PR DALRI.

5 WTKRE
KEH®ELEICES X, BERERRAFRE, R
BITOMBEEE LT, BT KOKEHLROKN L ER
THOIKEREL M L. KEREOHEZ, %
RAE, HEHFRIBXRAERCEME=5) > 7#
ETHD, HRHAETII NI, P70, 8, Aff
ok, F)rzuooLF Ly EOFERYRIZOVTHIT
YERLZ. SHERIRREERRSATHRISRE L.
PR IBIERE

1 RAEEERHIARE
BENEHERATRE, T EEo -B|E L
T, KEEBHIEZICEICHFESIHOH b, e
50 m*/ B R TAHEWE P L e iFE BESHEK
DEEREZ LR L2, SREHHAER3FE4 AvoF
B44E3 B EFTOMICHEN 133 BXETISZAREERTo
7o SERUIRB LRSI FIHY L. ZOHE,
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Tablel, Figl RUF2ITRLAZEBY, ZokE&Ho%
CIEELTF 1 —ENPET AL 6 R RS, 1,3,
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0 L0 o L0
C e O O
NO,
1,3-diNP 1,6-diNP 1.8-diNP
293705 rev./pg 431064 rev./ug 909908 rev./ug

Fig. 1. Chemical structure of nitropyrenes.
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) L7 v IO
Cre L0 U
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3,4-diNF 3,7-diNF 3,9-diNF
15500 rev./ug 423000 rev./ug 355000 rev./ug

Fig. 2. Chemical structure of nitrofluoranthenes.
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1), oWz s v b, =7 A0 FHEMEEER T,
BHEAMEME THo 7. L AL, EL Bayoumy 5

(1984 ) K F¥Imaida & (1991) DOFFRIZL B E A/j
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ookt emomie o amemehe e LS TRES. Thbb, SHIONO, BT
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Fig. 3. Chemical structure of nitrobenzo(a) pyrenes.
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BREB TUARTHTH-DOTR LW EELLNE,
F7:, 1,6, 3,6- Y=rONryU(a KLYy DEEREMK
ix, #NFH4 000, 401 000 rev/ ug T, EEEHLS
BIL100EDENRDLNDL (Tablel). HEHOFR

ZEbhos 3,9-Y=2baINAT T ET v b
M BEET L EMEELRAE L. ZOREHRER
RyJ@QELVyrOEFREIVEL, 1.6-¥=tuL >
EHIZEBITNEREVAMETH L Z L b o7z,
Fe4 DTl L o CRREINIHFEFE= + ufbaid
7 ARMED/IMEEFRL, £ REREESERCE
HErHTLIEPHLNI k7

—H, FEE= P 0{LEMORTR P DREL, EIRE
FMixiTH) ECEETHAH. NMEAWIRidn &L BY,
NO,, SO.RUMHEEA + » L FERRALAKE L DILF
RIBIZE o THESIC= POFEAIER IR L. 2

Table 1. Mutagencity of nitropyrenes, nitrofluoranthenes and nitrobenzo(a)pyrenes
in the Salmonella tester strains.

. Revertants per pmol in S typhimurium His™ strains (—S9 mix)
Nitroarene

TA98 TA100 TA9NR TA98/1.8-DNP, YG1021 YG1024

1-NP 0. 44 0. 36 0.081 0.15 22 2.9
1,3-diNP 81.4 30 16. 1 1.75 19.7 1230
1,6-diNP 135 12.1 94.3 518 124 4250
1,8 -diNP 261 266 211 12.5 117 6582
3-NF 4.4 2.4 1.5 0.41 94 52
3,4 - diNF 4.2 3.3 L2 3.0 - —
3,7-diNF 135 3L.5 34.7 59.4 143 6851
3,9-diNF 112 21,1 29.3 25.7 116 1583
1 -NBP 2.2 — 1.3 8.0 7.3 88
3-NBP 4.6 — 2.8 13 9.8 76

6- NBP 0.1 — 0.1 0.1 0.5 0.3

1,6 - diNBP .5 0.7 0.3 0.1 2 82.5
3,6 - diNBP 137 1.3 87.6 1.3 82 1640

4-NQO 0.12 0.11 0.11 0.1t 0.23 0.31

NP, nitrbopyrene; diNP, dinitropyrene; 3-NF, nitrofluoranthene; diNF, dinitrofluoranthene; NBP,
nitrobenzo(a)pyrene; diNBP, dinitrobenzo(a)pyrene; NQO, nitroquinoline - N - oxide.
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Behavior of High Level Air Pollution of Sulfur Dioxide
in Fukuoka Prefecture

Yukiko IMAMURA, Akira UTSUNOMIY A, Okihiro OISHI, Shinji IWAMOTO,
Akito OKUBO, Haruhisa TANABE and Toshirou MATSUURA

Fukuoka Institute of Health and Envivonmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka, 818-01, Japan.

A high concentration (more than 0.02ppm in air) of sulfur dioxide (SO2) was frequently detected by the automatic
analyzer at the 47 monitoring stations in Fukuoka Prefecture. To clarify the dominant cause of the high concentration,
weather maps and aerological data obtained at Ohori (Fukuoka) and Yoshino (Kagoshima) districts were investigated.
The high concentration of SO, was seen mostly at the same time a migratory anticyclone passed the north side of Kyushu
and also when a south wind blow and specific humidity decreased at 800-850mb air pressure. The weather conditions
suggested that the high SOz concentration is due to the long range transport of volcanic plume erupted at Mt.Sakurajima,
Kagoshima. A high level of SOz concentration was observed at several of the 47 monitoring stations; especially it was
marked at Omuta and Chikugo areas located in southern Fukuoka, whereas not at Kanda or Buzen areas located on the
eastern side. In addition, at both Fukuoka and Kitakyushu Cities, pollution of SO» was considered to originate in artificial
sources because concentrations of nitrogen dioxide and SO increased at the same time.

Therefore, the high level of SO concentration was related to the weather conditions.
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Isolation of Bordetella pertussis in Fukuoka :
Serotype and drug susceptibility
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Nasopharyngeal specimens were directly inoculated on the cyclodextrin solid medium (CSM) supplemented with 5 ug
of cephalexin (CEX) per mi. The inoculated plates were cultured in an incubator at 35C for 3 to 7 days. During the
period from 1990 to 1991, B. pertussis (44 strains) and B. parapertussis (1 strain) were isolated from 131 whooping
cough patients and 34 relatives. B. pertussis was isolated sufficiently in June to December during the year. It was sug-
gested that in these period epidemics of whooing cough occurred. All isolates of B. pertussis had K antigen consisting of
1,3 and 6.

The minimal inhibitory concentrations (MIC) of antibiotics to Bordetella bacteria was determined by the microdilution
technique, a modification of the standard ‘methods. The Stainer-Sholte broth, supplemented with heptakis 2,6- ©
~dimethyl- 3 -cyclodextrin, was used for drug, and also for cultivation of bacteria. For determining susceptibility of bac-
teria to antibiotics, twenty seven isolates of B. pertussis and one of B. parapertussis were precultured on CSM at 35 C
for 2 days. The turbidity of broth cultures was adjusted to that of McFarland No. 0.5, and diluted to the concentration
of 10° CFU/ml. One hundred g of these suspensions were added to 50 ! of each antibiotic solution. After incuba-
tion for 3 days at 35 C, the turbidity of bacteria was read macroscopically for determining the MICs. Twenty seven
antibiotics were tested for determining the susceptibility of B. pertussis. ‘B. pertusssis isolated showed the highest sus-
ceptiblity to piperacillin and cefoperazone at concentrations of 0.01 - 0.039 s#g/ml. All test bacteria were susceptible
to macrolide antibiotics as erythromycin, josamycin, midecamycin, rokitamycin, leucomycine at MICs of 0.039 - 0.313
#g/mi, and to ampicillin, sultamicillin, chloramphenicol, minocycline, gentamycin, cefotaxime, flomoxef, latamoxef and
nalidixic acid, at MICs 0.156 - 2.5 ug/mi. The MICs of amoxicillin, tetracycline, streptomycin, cefmetazole, cefteram

and sulfisoxazole were 2.5 - 20.0 ug/mi. Only cefaclor was ineffective against the test bacteria.
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Contribution of Vehicle Emission to Air Pollutant
near Heavy Traffic Road in Fukuoka Prefecture

Kengo HAMAMURA, Takaaki SHIMOHARA, Okihiro OHISHI,
Akira UTSUNOMIYA and Rydgo ISHIBASHI

Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka, 818-01, Japan.

To determine the concentration of air pollutants near the heavy traffic roads in the suburbs in Fukuoka Prefecture,
sulfur dioxide (SO2), suspending particle matter (SPM), nitrogen monoxide (NO), nitrogen dioxide (NOz), carbon monoxide
(CO) and nonmethane hydrocarbon (NMHC) were analyzed by means of the mobile monitoring system at three points,
Kimihata intersection in Dazaifu-city, Chikugo city office and Takara-machi intersection in Kasuga-city. The contribution
of vehicle emission was calculated from the difference between the concentration of air pollutants obtained at the three
points and those at the Chikugo-Ogohri monitoring station, a National environmental background air monitoring station,
during the same period. The contribution of vehicle emission to NO in the atmosphere was higher than that of the other
air pollutants. The average concentration of NO in the atmosphere obtained at Kimihata intersection, Chikugo city office
and Takara-machi intersection was 0.067ppm, 0.024ppm and 0.048ppm, respectively, and the contribution of vehicle
emission to NO in the atmosphere was 96%, 44% and 89%, respectively. The contribution was related with the total num-
ber of vehicles in the traffic for 12 hours in the daytime. The contribution of vehicle emission to SPM was also calculated
from the concentration of elementary carbon (E-C). The average concentration of SPM obtained at Kimihata intersection,
Chikugo city office and Takara-machi intersection was 0.047mg/m? 0.056mg/m® and 0.038mg/m?, respectively, and
the contribution of vehicle emission to SPM was 20%, 8% and 13%, respectively. The contribution was related with the

number of heavy weight trucks and buses in the traffic for 12 hours in the daytime.
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Seasonal Variation of Chemical Composition in Acid Precipitation in Fukuoka
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Seasonal Variation of Chemical Composition in Acid Precipitation in Fukuoka Prefecture

Okihiro OISHI, Akira UTSUNOMIYA, Ryugo ISHIBASHI

Fukuoka Institute of Health and Ewnvironmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka, 818-01, Japan.

Acid precipitation was collected weekly by a filtrating bulk sampler at Dazaifu in Fukuoka Prefecture from May 1990
to March 1992, and the concentration of the dissolved ions, pH and electric conductivity were determined. The acid pre-
cipitation collected was pH4.6 as volume-weighted mean value and had a mean concentration of major ions of 2.28 u
g'ml™? in water for nss-SO4%", 0.97 pg-ml™ for NO3, 1.60 #g+ml ! for Cl', 0.46 pg-ml* for NHy*, 0.44 pg-ml! for Ca®",
0.87 p#g+ml! for Na'. The concentration of major ions showed a seasonal variation which was higher during the cold
season than the warm season. The seasonal variation of rainfall, SO4* in aerosol and scavenging ratio was discussed ; the

variation was related with rainfall but not SO4> in aerosol and scavenging ratio.
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Investigation of Trihalomethane Formation Potential in Wastewater from Domestic Sewage

Treatment Plant

Yoshitaka NAGAFUCHI, Hiroshi MATSUO, Matayoshi NAKAMURA,
Osamu NAGAFUCHI, Hiroyuki KONDOH

Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka, 818-01, Japan.

(Key words : THM, Trihalomethane Formation Potential, Wastewater, Domestic Sewage Treatment Plant)

WNARICEETRE P T Xy 2 (THM) A KHTER
WL, HRRHUED 7 3 VR 7 VR EDT 3
&, EHEPERR VB KE ISR B N BT
WE D SR ST A G5, Fidim iz By
Tid, BEOZENHEHRECEHE ST LY,
#H M DB ITE, BB O F i K K &

KODTHBEIALEND, ZDLS RiTIKE T,

BOD %A EFEBIHA DA % 5%, THM %0 i
PR RGOS T RIS B 2 M, #lE

DIENEELRETHLEEZ LMD, £DIHIZI,

T3 4 PN & K HEU PR S 405 THM il
BB ICOWTOHRERAZ EXBBTH L.
22T, FHOITEHMBEE RO KRR AKIZD

WO THM Z:pihE ( THMFP) (Z[E3 A #EMIEE 21TV,

REEEREEFKHOTHMATE T LS MiC L
parve,
A$TlE, THM FIBREHRLE D -2 &2 L0 5
F M A LR LI BT B LTI R O FEE %
THMFP % B0 ARG L, BRI B v id = R
124 A THMFP DR 250 E KOS RIS F L {0
@ THMFP %4 - PR s 2 BH G T L7

1. REMNBRRUOFE
1-1 WEMR
MEHRE LT, BN TEY (ARG ¢ 176 1

&
%
it
i
-]

B 1 AETERURERRE
@ ; BRI
WOAEEEC 680 ) OEEEA S O A EHERATA
+ 5 BRI a0 G BT LM (1 LM kL
7 RFRIAEEA S A D 1 2000/, FHEE KA R
14200t/ B) BEAZ. WEOT7O-T—FER IR
¥ ndb, I 1 EERIEAL 30 S RIELE &Y
W A% 7o\ 7e, 70, BRI &
BIRMBIA O T B D, SRR R L LT
AVIEET L 3 = LIEHEAT8 -9 I/ADEIGTIRA S

N GAYAR

1.2 ®WEHE

1-2-1 HEH

1986 27 H30 H-7H 31 R

1-2-2 sEEW

B 1SR B LA D § AT, REHRELE T - 72
Frabh, LN, FHEEIL, R, &
SRR BER, Bk TH D, TOKRIRGE, RS 1E
RS U22ASLBR VAR X » TlZ 2 BRI & L 7o,




1-2-3 E0NBIRCEI3KERE, FHEGOR
10555

AP 31T 55 KEIEH ORI, KEIZLHME
gL L. F7o, A0 TRICBIT S 8KE
MHHORE L, FHLZRBHREOTSEE L., 36
12, BRHEMIE, 10d700) 0RAENES AEERTRL
THHB L.

1 -3 XERBOERKGX
1-3-1 &

THM fRH#EIFH © 1 000 pg/t DTHM EHEFEW (7 0
Osk)vs, JyaExdrsauxrsyy, Jryarrsuagxy
Y, TUEFRIVAEE  FIGHER) x5 -V TH
HARL TR

FABOK A KB~ o EES ) T L RN
LEEZEB LAV 0 HER L, Bon/ el
BILZ 30 7 RIMIZAE S L2 b 0% iR R L 7.

WFEAK CHBEOREREREF M) ABERE5 %) &
FHANEFRE L LCTH 2 000mg/t & 7% 5 &5 ICHRK
THINL, IvEBEEICLVADEESYIE L.
1-3-2 THMFPER

THMFP O #ilE /7kid, HAKEHEEIT T o
X5 BT BRI DT @ THMFP B 71
LA bbb, TOC & LT5mg/l (ZHEKTAHN
HEL 7288 100 ml DEFEERETH O LOKRD,
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TRAKBEDOBEELIL e R 2 1R, TOER/ S5 —
1243, 685 10T T (BRATH) O¥—-2iEtN
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THhol:. TOEEY - iF, WORIBOFEAKTH
SNLEF/Y — R EIZIIF U TH 72 b, #H
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Investigation of Trihalomethane Formation Potential in Wastewater from
Domestic Sewage Treatment Plant

Yoshitaka NAGAFUCHI, Hiroshi MATSUO, Matayoshi NAKAMURA,
Osamu NAGAFUCHI, Hiroyuki KONDOH

Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka, 818-01, Japan.

Trihalomethane (THM) was formed in the wastewater discharged from the domestic sewage treatment plant. In this
study, the formation potential of THM in the treatment processes was investigated. The formation potential of THM
formed by chlorination was quantitatively determined to be 354 #g/! for the sewage, 72 xg/i for the secondary effluent,
and 58 pg/! for the tertiary effluent.

The formation potential of THM was presumed to be due to the presence of a precursor of THM.

The removal efficiency of THM precursor was 79% at the secondary effluent after the activated sludge treatment. The
pollutant load per unit of THM precursor was calculated as follows ; Concentration X Amount of flow / Number of per-

sons = 10mg per capita per day on the basis of the results of the survey in the domestic sewage treatment plant.
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The concentration of airborne asbestos in the vicinity of a serpentine quarry
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The concentration of airborne asbestos in the vicinity of a serpentine quarry

Toshihiko SAKURAI, Shiro TAGAMI, Matayoshi NAKAMURA,
Shigeji KITAMORI and Shin-ichi TAKAO

Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka, 818-01, Japan.

The concentration of airborne asbestos was determined in the vicinity of a serpentine quarry and in the rural district

as a control, in Fukuoka Prefecture.

Aerosol samples were collected on a membrane filter by filtration at the flow rate of 10 liters/min for 4 hrs.

The asbestos fibers collected on the filter were counted using the phase contrast microscopy.

For 28 samples collected near the serpentine quarry in five summers ( 1983, 1985, 1987, 1989, 1991) the concentration
of airborne asbestos ranged from 0.41 to 4.90 fibers/liter with a mean value of 1.51. For 24 samples collected in four
winters ( 1985, 1987, 1989, 1991) the concentration of asbestos ranged from 0.32 to 7.75 fibers/liter with a mean value
of 1.71. On the other hand, the concentration of airborne asbestos for 21 samples collected at the rural district in four
summers (1982, 1987, 1989, 1991) ranged from 0.03 to 2.16 fibers/liter with a mean value of 0.65.

The concentration of airborne asbestos for 21 samples collected in four winters (1981, 1987, 1989, 1991) ranged from
0.20 to 4.00 fibers/liter with a mean value of 1.02,

The concentration of airborne asbestos near the serpentine quarry was found to have gradually increased since 1987.
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Surveys of Forest Damage in Five Mountain Regions of Fukuoka Prefecture
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BERETIESS00m D EOBRK TS -»7:. SFEHIK
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Surveys of Forest Damage in Five Mountain Regions of Fukuoka Prefecture

Ryuichi SUDA, Atsuko SASAQ, Yasuaki SUGI, Shin'ya SHIGEE",
Takafumi MATSUKI® and Kiyokatsu SHOJI*

Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka, 818-01, Japan
* Environmental Pollution Control Division, Fukuoka Perfectual Government,
7-7 Higashikoen, Hakata-ku, Fukuoka, 812, Japan

Forest damage was surveyed at 15 stations in five mountain regions of Fukuoka Prefecture. At each station, about 20
trees were biologically surveyed. Less than 15% of the trees were classified into class 3 and 4 as the tree decline index,
and no serious forest damage was observed. The pH value of surface soil determined at each station ranged from 3.8 to
4.7 on average. This pH value was not correlated with the result of the tree decline index.

The lack of the sufficient long-term information on forest damage has been suggested to lead researchers to different
interpretations of the current forest condition. Therefore, it is necessary to continue long-term surveys of the forest dam-

age at the stations mentioned above.
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Macrobenthic fauna in the rivers in Fukuoka Prefecture.

Takeshi OGATA, Masatoshi YAMASAKI , Yasuaki SUGI

Fukuoka Institute of Health and Ewnvironmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka, 818-01, Japan.

(Key words : Macrobenthic fauna. Ephemeroptera. Nature conservation, Fukuoka Prefecture)
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| |m| | z[ | s Lk
AR | TR R HI&|H|&
714 0 | Ephemeroptera \
b A7 %A hH oy Ameletus montanus 50| 20 ( 6
2T Ok AT Z A RS 0 Ameletus costalis
v asNg ak4 0y Baetis thermicus 199) 4| 4| 17
Hsk 2 A4 a7 Baetis sahoensis 28| 3| 6 26| 15
33/ a5 4 a7 Baetis yosinensis 11 2| 3 20 717 3| 1
1 2440y Baetis sp. 1 1
E 2440 Baetis sp. E 3l 3 2 44 20 2
H A4 ary Baetis sp. H 1 1 4 5
F 244 0w Baetis sp. I 17 ( 11 18 4 5
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257| 296 16] 80| 69| 182 127

J aA4 o Baetis sp. J 320 2
MEA a3 #4 ay Baetis chocoratus
7 7,3 a% 4 a s Pseudocloeon japonica 8 1| 3 32
IYAA D73 hF 0y Pseudocloeon nosegawaensis 3
Pseudocloeon ultimum (?) 1 2
F 5 A 4°a 7 Isonychia japonica 4 20 2| 41 22| 176 l 8| 12 1 6
X ) bS5 4 h4 ary Epeorus uenoi 2 12 1 3] 5| 26
FA4 0k H4 Ty Epeorus aesculus 52 20 41 2
I)E b5 4 hH a Epeorus latifolium 56| 7 39| 4| | 152} 14| 35| 96]160| 136( 340 89] 4 1
+ 2 bS5 % A4 o Epeorus ikanonis 1

a2 3IF k54 A4 a7y Epeorus curvatulus 1 50 6| 38| 25 21 19] 18| 12
255 4 =H 7 A4 ary Ecdyonurus tigris 1
a4y =iy ay Ecdyonurus yosidae 86| 47 8( 42/ 117|134 247|450 44| 69| 10
F TRy =R a Ecdyonurus kibunensis 1] 14 25) 50 3 8
vy arBD | fE Ecdyonurus(?) sp. 1 40 78| 331
F 3 bFnFES5 544 o Heptagenia kyotoensis 1 51 1
Ivey=Hhy o Cinygmula hirasana 1 51 1 34| 27
IV HuAS ouEO 1 # Cinygmula sp. 1 ) 2
Ivey=HIo Ao RO | fE Cinygmula sp. 2 1 !
E X &34 A4 ay Rhithrogena japonica
b XS A45 7B | §E Rhithrogena sp. 1 1
b5 A4 a0 | & Heptageniidae sp. 2
b EA o4 o/ Paraleptophlebia spp. 7 9] 10 40| 2
E XA MEA o H ary Choroterpes trifurcata
FA ah 7 H4s oy Potamanthodes kamonis 7| 80| 22 6 87
ke aE v a4 oy Ephemera orientalis 21 1 13 17
TR IE LAY a7y Ephemera japonica 3l 4 ‘

* v H4 vy Ephemera strigata 1) 13 1 r 2

8| 71 7| 21| 38| 34} 10
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TS5 74 <55 H45 a Torleya japonica 1 12| 1[101
3v ) <43 k40 Drunella cryptomeria 12( 11 2
LT H S5 A4 a7 Drunella sp. 1 1l 4
3 M2 &35 45 a7 Drunella trispina
dA <55 A4 ary Drunella basaris 1 4l 1] 4
*A =55 4y ay OltigiE Drunella sp. 2 41 11| 58
ax ) <45 H4 a7 Drunella kohonot 2 1 10
Ty <25 A4 ary Drunella bifurcata 3 5 4
7 <3545 a7 Cincticostella nigra 13 1| 44 3| 64| 68 1| 16| 30| 8| 2
A7 << 55 H45 an Cincticostella okumai 1 i1l s
w2 TS5 H4 ary Ephemerella denticula 2
2 U2 5 H 4 ay Ephemerella setigera 2t 1 2 2
THh=¥ S5 A4 ay Uracanthella rufa 0| 13 49| 161 24| 76! 11 39 371 11
kA% %4 o Vg Caenis spp. 200 25 8 2] 1 3 2 1
b 4+ H Odonata
#17 b R Mnais strigata 1
I b 8 Epiophlebia superstes 1 8 1
k A ¥4 I Sinogomphus flavolimbatus 1
4 Va4 x. Stylogomphus suzukii 1 J

(=2
'~
s
o

173 32| 140 9} 7

—_— DD =

(2]
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@ B m A AEINY | |
o

B m| R 8 FIE|R|E
A F A4+ L Stylogomphus suzukii 1l 1 3 8 1
a4 =¥ < Sieboldius albardae 1
#++I b VRBO | BOE#EE Gomphidae sp. 2| 1 1
4 =% < Anotogaster sieboldii 2

# 745 H Odonata
* % 71945 |8 Nemoura spp. 1 8 3 11
TH4F 574 58 Amphinemura spp. 16 40| 10 14| 41
J ¥# 745 Cryptoperla japonica 3
T4 X3 RYAT4 5% N¥ Isoperla aizuana il 1l 2 ol 4
3 KY AT 5T FHBOEEE Isoperla spp. 2l 1 2l 1
Y=< k74 YA H 745 Neoperla niponensis 1 7
T HY A KI5 5 BDOEIMER Neoperla spp. 1
FRY by Iy H 45 Togoperla imbata 21 1l 3| s 6 13
ZZF Y5 K4 #9455 Paragnetina suzukii 10
75 R R IY S BOEREE Paragnetina spp. 1
5 3 55K 9745 Kamimuria tibialis 5 2l 17 gl 4
AA ¥ <Hh T4 S5 Oyamia lugbris 1
FA ¥ = h H S BOEHMEE Ovamia spp. 21 5
sabixi FYA75 5 Alloperla thoracica 1l 3

#1 A A H Hemiptera
+~ 747 I Aphelocheirus vittatus 5

7 3 A #4°a v H Neuroptera
AE b VK Protohermes grandis 2| 16 1 2| 23] 17 4] 51 T 1
7 a R IANE k Uik Parachauliodes continentalis 1
t o/ \H4 ayRo | & Osmylidae sp. 1

k 4 5 H Trichoptera
EXFH AT kEH 5 Stenopsyche marmorata 1 4] 27 1
Fy/NREHFHA D b ES S Stenopsyche sauteri 4
X4 =47 NS SBO | B Wormaldia sp. WA 1 1l 2
¥ 704 NES S BOD | f Melanotrichia sp. I 1
2% NErSBO | 7 Psychomyia sp. 1 2 1
Iv¥eA 7 FEYSED | F Pleptrocnemia sp. 1
47 MY SED | # Ecnomus sp. 1
Iv2e U2 bESYSEOD | & Diplectrona sp. DB 5
Ivy<y< hEXSED | # Diplectrona sp. DC 24
FHNF 2 b B4 5 Hydropsyche nakaharai 4 3
» V< — < b 45 Hydropsyche orientaris 2
yaxX v b E4r S Hydropsyche albicephala 1
AH V€2 NEY S Hydropsyche ancorapunctata 1
A+ v¥<< b4y S5 Hydropsyche dilatata 1| 23 4
¥ < M43 Hydropsyche gifuana
a4 < b E4r S Cheumatopsyche brevilineata 2| 211 1} 1} 9 9| 32
YA+ H+H L bEH S Apsilochorema sutchanum 1 1
Y+ h+ 4L k€4S Rhyacophila yamanakensis 2
L+ Y0+ L b E¥ S Rhyacophila nigrocephala 2| 7 6 1 1| 8 5
7 LA VvRFH U b EH S Rhyacophila clemens 4 4
—94#4 1L hE4 S Rhyacophila bilobata 1l 1
F#H L hEYSED | 8 Rhyacophila sp. RL 2 3 2
to7¥v+H L hESS Rhyacophila brevicephala 1 8
FH L MEXSED | B Rhyacophila sp. 1 1
+#H UL hE4YSED | B Rhyacophila sp. 2 4
av< bEY SED | B Agapetus sp. 1 1 1 27
Y= hEY SEBD | E Giossosoma sp. 1 92
A e A PESSBO 1 & Stactobia sp. 1
E X MEYSED | & Hydroptila sp. 1 20 1 1 1 1
2V NEY SH/D | B Micrasema sp. MA 1 4
2Ny NEY SBD | f Micrasema sp. MC 3
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£ 2-3 SHAEAEMATHEHRLAKRKEELEHY

#A = i n i x ' [ S|
L B\ K|F|A|E| B IR |LE|8
"o H & wlxl m| |m s |
B B | R |8 B 7 E|K|E
=+ 3 b4 5 Goera japonica 3
K7L NES S BO | # Nothopsyche sp. NA 2
Zy Ry T YN b EHS S Neophylax japonicus 2
an vy b4 S Goerodes japonicus 61 2 3
72 +E4 S Gumaga okinawaensis 1
7FF bE S B/O 1 ¥ Ganonema sp. 1
Ceraclea sp. 71 9 15
a7 F 2 7 B Coleoptera
A4 I X< VB Orectochilus 1
# 4 % Hydrophilidae sp. 1
<7 X% N L VB Psephenoides 1l 8 2 16 1 1
k< % Kol B Mataeopsephus
<)k 5% Ful g Eubrianax 1 1
FEEHFH N+ & Ectopria 1 1
<)L+ ) 2B Cophaesthetus 1
t X oL V# Elmidae spp. 1 1 2| 19| 40| 46| 6| 15| 34] 2| 3| 14| 10| 32| 2 1
"z H Diptera
Prinocera sp. 1
Tipula sp. 1 1
Antocha spp. 1 6 9 15( 18f 14 1 2| 13 1
Ertocera spp. 11 1 11 3 4] 1 1 2
Dicranota sp. 3
# A4 HFFo | # Tipulidae sp.
k¥ F a 731 Tinearia altemata 4
7 2%} Simuliidae spp.
2 Z Y #7%} Chironomidae spp. 213
+H U7 7| Atherix sp.
R/ H VT TIE Suragina sp. l 1 1
bt A F+H LT TR Atrichops sp. 2
™ X 1 H Tricladida
J 3 72 2 1 Dugesia japonica 13| 30{138] 1) 8| 5| 3 3 11| 26| 16
=+ H Mesogastropoda
41 7 =4 Semisulcospira libertina 3 28 24 23] 13| 4
#4 ¥4 x E' X H Archaeogastropoda
A 2% 4 A Clithon retropictus 48
%/ 75 774 H Basommatophora
€ /)75 5 A4% Lymnaeidae 9 1 30
717 345 H A Pettancylus nipponica l
22 H Veneroida (
<Y % Corbicula leana 2
=77 1§ Polychaeta 427
1 I X#f Oligochaeta 139] 9 1000 8| 20| 8| 9f118 27(132] 22| 2| 23] 7
t /Ui Hirudinea 5 1 10 2 1 1 2
4 = H Acarina
3 X4 =¥ Hydrachnellae 1 2
3 a2x F'H Amphipoda 1| 4] 223 16
3 ax. Y Gammarus nipponensis 38/ 8 29[ 110( 140
aazrHoOlE A 2
FaxtEHD1E B 12
75 . H Isopoda
2y 7 L %} Sphaeromidae 66
3 Z 1y Asellus hilgendorfii 3 4 45
I E'H Decapoda
k54 ) # = Gaetice depressus gl 1
47494 ) # = Hemigrapsus penicillatus 6
T H A4 2 # = Cyclograpsus intermedius 3
%7 77 = Geothelhusa dehaanii 3l 3 ‘ 28] 3 3] 11 5
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1-4 SEREZE

Ry eCyHhrdg e L, MEidEiokERRR
BB L 57205, THFTIEIIDNTIE, MO
SEHFEU eSS T, AT YET, R
TRENTVAMIIHEL L AVMIZOWTHEICEE L T
<.
Ecdyonurus(?) sp. 1 | SBEOIIF 7Ry =H 70y
T v Ecdyonurus kibunensis {2 & (LT W B4, R/h
RICHHM OB 2 EAE % 5 T B, E. kibunensis 7%
TR DS LS CIRESNLEDIZN LT, FHIZTH
WTHRESNS.
- Cinygumulasp. 1 | 3¥ =% =755 07 Cinygumu-
la hirasana (2L C B2, VEIBRTB P RIZKE RikE
BAHD, FAEHEEORAETEL TV,
Cinygumula sp. 2 © BIsC O & 35812, ESBIZ &A%
B TH DA, HikEPRIBEA D S, M B
BEIIBOML BOEIEHS.
Rhithrogena sp. 1 | %V ¥k 235 A 5ay
Rhithrogena satsuki {2 & (LT B A%, R. satsuki HYHE
ARG 3 EANRBETH Y, BEICEREEN S DD
LT, BB RETEALE O 3 HiAREBETH
A&, BEIZ HICRETHLI LTRSS, R
satsuki B3 LGS T 5 0020 L TR TR
LT 5.
Heptageniidae sp. | ¥ =4 7% 40 7 & Ecdyonurus (2
MTWBA, RICHELZEENSH S &, Kk DR
AREL LNV BT AI LR Y, B THFRWLIET
HOBEDE ZABHOAHTH D, (WG AL &
") Ecdyonurus sp. A & L Citsk L7-fi&|H L &z
Hila.
Drunellasp. 1 | fAffi (BfF) i2&Bp e yar<y3
#1 40 v7 Drunella bicornis D TP IETH 5 7%, THERIC
ZHIKDEREAIENTET, D. bicornis £ 0 b IHEM X
FwEnl &Thab, W LEN L DEtsRL 7
Drunellasp. 37+ —<¥ a5 uy b —fEEz
L5hh.
Drunellasp. 2 . 44 <% F #/ O Drunella basaris
BT AV NTH D, B (BE) 2L B Ui
FICEAOETMNOTHRBICERL TWwA NI LT
Ho7e.
1 -5 KXKEOFMAEE

L 3B L Tk T ESH T~y R Y, BT
KERERHO TREURAESWIZ L 5| FEFE O 720
DREZ=2T N (F), M- THEESROKR
TRY LD ETHERIIEZONZZAITERFELT
BAaTERD, SHICERT7RHBEETHLZ L

£ 3 BEAMSO ASPT{E
TV E b =E HIERY ®=xa7 ASPT{#

sl B mAE 14 71 5.1
iV N 26 167 6.4
VN i 30 211 7.0
F R & 34 231 6.8
FE VN £ 22 121 5.5
L oM 15 88 5.9
HE £ F 23 150 6.5
R B 27 87 6.9
&R 28 197 7.0
| [ 11 63 5.7
TREHE 2] 131 6.2
4 =) 2 163 6.3
R B R 21 136 6.5
FERBR 24 160 6.7
W O&E 22 154 7.0
i E & 24 163 6.8

I2X 5T ASPTHEZEW L7,

2 BRERUEBER
HEEETE2-1H262-312, BHREHLD ASPT
Hx&E 3R L. ERENIOEY O+ SRR R U
LA F o ) Th 5.
HEO RG> SEARAE T CORSITEH O£ BRI
bRIFCHBHBO L LWL DEE L ONLHT, Bk
BCTIEASPTAO AT LM ETRIKT, BLHEbLX
U AER I I XM, HkTH 4O Baetis sahoensis 7%
EIFHEGEMOEEL R - TETEY, 2% ) ARHEIE
TLCWRbDEEZLND, XT84 A4S Oy
Ameletus montanus R° 7 7 514 717 7 7 J& Pragnetina ®
1 7% SFEREOHES | HEDARES ATV DD,
AHAWTEOEETHRT LTE-BEOMEELH D,
FRED ASPTHIZ S SRV L EZ LN, T2,
Kilj 13D LRI THREY SIR~OBTHRF IR - TH
h, RBIZEL b > TEREEEILZIECVWBE LAY
U 7 J& Ephemera 318¥ MR SN b4 &, Lii#HTR
SNAHERLTHHCRONLMEE THRBIIHBIL T
w5,
KN L EREORE, BEINE»S TRSoOARBET
ASPT fHIZ L7ZWIZTF A5 T B AS, Fili 3 TR
amilénw) 2N TEL, bEAfTaRF Ty
Baetis chocoratus, IV b= 4 5 %49y Drunella
trispina %, GEIENETORRE I N, ek, Wl
OFFETIHELETERIL S ¥ 75 a T BN Z VDI
FLUTERBINDOTHRETia= I h o a B OMENZE
RESNTVE., TOEIEERLHELEIZLBLDE
FEZONDBDMDGHT & b HBHRET L 72w,




W 2 2 ZCh ASPT flid Fiticwv <IZfEo» T L2
T2 T B S, T T o ASPT it oo i)l &
WAkl LTREZMINEN) 2L Ca D, K
L DS EAE LB AR RO B T LB ORA D
BFEEINTDUFEEREO e VROHESIREIN TV
EPEHELEEIRO LN 572 BRSO, 8
HHETIE, TAH AR A < F A1 Clithon retropictus,
AT H =R EOEKSIC AR T DR, ko kA
REFEFRAAL TS, GV TOL L OWORT
VL, AREEIIMA TGS TESEIIL Y, #o
W% oTHY, KERBOEHFIZH LR RS
TETWAZFIL, BERBHHEVIZIENTEDL. &
B, hruvHDS L, AuhrugE, £AhaYy
B ookl l#EsiEi:, TRAFECIIRESRT
WA, BHECERESRTVYRW, --F, 58 H
ravtl, arrosk, < yshrruviie AL
ICAH LT AW TIRES AT, ZORH
LLTE, WoOPILRESPRE LGV EILbEE
ZOENBD, HABTEBOPIZT Y A EIERAEDL
TBOWRWORIZEL I rav e OBSFEBILSH L L
bEZLND.

SWINEETATALE, & TOWMNTLEESRPLT
R > T ASPT DA LT b, ZOKRE L
L CEAEFEIERIZ L 2 KEDTEALSEE L EZ LN S
25, EWARROSHING, KR, WIIELRE & ORIR
IZDWTH ELITRARTWCLENH D, #ruyHIC
BT 5O, Liliho FiiZw - T LW
WAL TWBDs, BINOBGBE LRV TFRBTY
10 L EASIRE SN TWwWa, —7, PEY SRICE
TAHEOIE, Tk ravAlsHIngEbsin
DX LT, TRETE 1,2 sT0D, ZOZ
&, FETrIHORMOEAKEDTELIZL HVEETH
HIULIZEALIEZLNLED, WO VR T, T
NOBBBRFES LFBERECRL-TDBIEILLS
EHEZONS, —RRIC EREIGERDICHA L BB T,
RO, KETHEBROERTHLDIIHLT, T
WESCIINEOREA T BMIZ 2 5T A, Hray I
AT, FETFJHOBRTRBEMLOBRIREICL DR
WHEEB TR DO THIUL, BIKEZTCR Gl
ARES Py OB/ ERELTHD LV T ENT
EDH. CORIDVWTHE5HEBRET L TV LEDIDH 5.

TLFURRAT YA Ameletus costalis, + A
7 2= ¥ 7715797 Cincticostella okumai (34 Bl DR
TN DA T LPRES T, LAL, 3 A
A M D FRRAE AT - B RN T LIRES R
TWwab., ZO2ITEFEIIMET B8, M &85

DOKBDFETERBNO K AR CIUEATRET L7z L2b D
CEZOLND, TOLHITTIUERPIZBITA 1RO AD
AL O RBMEOFM 21T HAIIE, FREBLT
WAHEATKIEDE L LIS L D FERSEIC LML T
WIEEM L H Y, HAROFMMEOENZOMAIZE R
LTV BHZEMICKBL CWADOPFEENLETH L.

KAERIIIGEMISGEAEA SN TR WESDE
WS, IO KGR ENBEBEOEALIZ L D EfTAE S <
HoTWwhHLEVWLDEEZ LN, FFRIZMII T
T, AFPEAEIC L AIOFE® L TNSIE L
HEORBLMZITAH, SEAELAHEATD,
Ecdyonurus(?) sp. 1 % Drunella sp. 2 7 &0 F iz
OMMBT DR, BRI oI N L h o705, 2
NEHINN O T HIEATZ 9 L2 A A7 1A 2 2 4K
2o TWhIhEEZONDL, ZORENSENIC
SO ST TABMAG STV HIKR
A% S SN To4BIRIRIZ OV TORELRE
PEEINS.

3. F&®

&R T OMH, R, MINSDT 1991 48 4

BlAT o7, KEUKASRER ROV THRE L7,

DAL 6 A7 KE N, WThowmI b Ll

DO FRIBICH 2 > TLAZVIZEIELTE Y, IO

THREAREL k-7, ZOBRKE L TdAFEEKOE

HAURIE SN DS, FOMOEN L OBEFEIBHO 2L

TV LENH S,

EF

Wz LB R o & — OFPFER, T il

Fizit, RER OB Tru~ABIEIC R -7 o

IR L TELS BILR L LT 5.

Xk

1) BOEMH . DAROEEOLNDOS DBEAEY— L v
FF—% 7y 7 —BITHEEIAR ,272p.; RH I BAER
B AEMRTE > & — 1991,

2) BENKERERAREAEYIC L 5)IKER
B H0RE~= 27 (F) .21p.,1992.

3) MAHERM B AR KRR RARH B, 409p.; B
DRGNS 2, 1985,

4) PHARHEY R o TRBUC BT A EWIRED
PR T &gk 34, 41-60; FE L AEWZERT,
1987.

5) ILFHIAR @ &) 2w ) RFHR(LM T EATBIE.
81 - 120,1987.

6) TrEEsA @ B ARDKAERE 29-41; W I Wik
R4y, 1989.




7) AIREEE IRAMRBOLR BAEDE. B (b)),
WFgest,1944, (FHER—TIREH K. 427pp. KK
EFE,1978) .

Macrobenthic fauna in the rivers in Fukuoka Prefecture.

Takeshi OGATA, Masatoshi YAMASAKI , Yasuaki SUGI

Fukuoka Institute of Health and Environmental Sciences,
39 Mukaizano, Dazaifu, Fukuoka, 818-01, Japan.

The macrobenthic fauna in Naka, Yabe and Harai rivers in Fukuoka Prefecture was investigated. The macrobenthic
fauna in the rivers as an indicator was altered qualitatively with the stream from upper to lower stream ; the ASPT
(average score per taxon) value, the indicator of macrobenthic fauna, was smaller down stream the river than up stream.
The smallest ASPT value was obtained in Naka river, which may be due to the domestic waste water. However, it is

necessary to clarify the relationships among bank protection, altitude, vegitation and other factors.




i L RFRIDR

1 ERARBHERICE T 3L HEEIBHOER—&
RREET -2\ 7 AT LIBT3 ERAA—- X
AREA - REEHXT - RASH* - A" - FR=!
THARYE- MY U EREE 11(4), 77-8],
1991.

WHMEBEF -y N0 7 AT 413, FYFMEER
To M KGR & FAUSARES BB HEIER A S 7% B EIE
VAT LTHE, FORPT, VE—+LrI U IF—¥
12 ABRBOMNETIL, BXIEBERE OIEMHELRFET X
A EAROLNTVE. £2TC, @lElhEdLET5
LG s LT, thHERIEKE S 701
WK E OFREGLEUBM LT o7, 22T, T
Kix, VE=-trEr Iy F—FITT BRLIESHEIC
IO L. £7:, SHERLBEREDELEDE
3, W IS e e oMbl L BHIEYTIT-
THFHI L. £ORR, SEHERICB T AT
FEW 2 EORAH, WEKETOZOMBEE LK
LTBY, VE= I LI IHENTF— 58022 R
T LICHIIBHTE D ZLATRIE I N,
® &V IRNERFLETT
® ok RIS R B R AR
T i aRmEWR

2 Detection of 3,6 - dinitrobenzo (a) pyrene in
Nobuyuki Sera, Mamiko
Kai, Kazumi Horikawa, Kiyoshi Fukuhara *, Naoki
_ Miyata*, Hiroshi Tokiwa : Mutation Research, 263, 27
- 32, 1991.
X FHLro6M36-T=—pON>Y (a) ELCOD

i

1,6- RU3,6-Y=bu~ry (a) ELVIERE
HREBOHR, B{LEMTHLERY Y (a) VL LR
%Y, Iy MFIZOV—- 212 ARG LR L E S
L7 L —ht7 MIOBERZNERFWETCHLZ L
WLk 72, T4 —ENPET RFEFEOE L WF)
ETHRP L - REK FIRPBEIC DV TRFERRAA &S
A, lepg/m*EENTHY, Y=butlL ROV
FRTINAT TV ERIEEDRETHIL I Lo
7z. 3,6-Y=runNrV (a) EL Vi3RI S
BEHAERIZE L, DT DIFHEERY L2225 0T
B L, ¥/ KEERTS.
% [ES7 A BRI

airborne particulates

3 Pulmonary carcinogenicity of 3,9-and 3,7 -
dinitrofluoranthene, 3 - nitrofiuoranthene and benzo
(a) pyrene in F344 rats Kazumi Horikawa,
Nobuyuki Sera, Takeshi Otofuji, Koichi Murakami,
Hiroshi Tokiwa, Masanori Iwagawa*, Keisuke lzumi*,
Hisashi Otsuka * @ Carcinogenesis, 12, 1003 - 1007,
1991.

3,9-RU3,7-y=-pATNFSF, 3-Z b
Q7L0F5 7 RUENCY (a) ELDT v MR
BOAK

3,9-BU3,7-Y=bu7NE 55 (DNF),
3-ZbOTINETFT T2 (3-NF) RUNY Y (a) ¥
L (BaP) #F v MRiIPHIIEE L ZDOESAMIZOW
THRE L. IhSDEFEWRIEZE-XT7 vy 7 X - MY
BT AERL, EMICEEEE L. WEEOR
#4143 3,9-DNF @ 200, 100, 50 ug/ 5 v b3 5B T
90.5, 70, 10% T, BaP & 5B Tz 2 h £h 4.4,
30.0% CTd - 7. % 7:3,7-DNF (200 pg) B U3~
NF (1 000 ug) %X 58 TIE, FNEFNG54L5%, 5% D
REFETH 7. LLEORREMNS 3,9 - DNF OEEFEA
I BaP DEFNDOH2fETH AT EDpnotz. 4
OEFIIVTRbRELRETH 72,
kPR R

4 Influence of the microsomal inducer and the
incubation system on mutagenicity of complex mix-
tures  Hiroshi Tokiwa, Kazumi Horikawa, Nobuyuki
Sera : Mutation Research, 276, 139 - 144, 1992.

HAPHOZEREMICHT I I 70V - LBBRL
ERRECLIER

170V - LEER R OEERMOESWEIIE TS
FNERTERVAERFEERICRITTEEERA L.
FHERIEPCB R 72 /7SS — VRS 6-_>
V75 Ry OREEO2EIZOWTHRE L7z, PCB IS
Lo THEEN Omix 1INV Y (a) EL LIV
HERL T, BEWEDOPCB R T2 /XY
F=NWRU56-NrII75RKZES>THEEBSIL
SOmix M OARFEERMEEMERIIKER L, #E
WEOEREMAEBRIZFERT S SO d v FhoFER
HFHLTOBRICKELREBI RN LVl —
W, EEEHFI TV FaNR-La viEET V- MNE
BiEiionE L7z, WEOAREESEICRIZTE
BIROH LN o7, F /2 SRM1649 OFB Tz 7L
A0 F 2= 3 VETEHREEI RO SN,




5 XRHOFAREYHE BE ERQGRER
ik, 27 (1), A8-A15, 1991.

REAHU I 2 OB, ANMEA AL CTHBY
2T 1 =B NER 2 i) e R E AR S
n, ZFOBE3BIIEPAEISE SR TS, L
L, KEHII 72RO RREWE, BANDE
A LTEY, ZEIH AP E T LR
Bzt shcngn, Xy vla) ¥L oy 0fE
FALAEWIC = b OISR L AR R R AN T
WA POELCH, = buT7NA T T o REDEL
BEMEASE C, & LTREWO T AMEIZE TN
TWAH I EMbhoar JALLOEREMEAAIRETE R
MRE LT PORDFAMEIZEORER L TWAA%T
Ho2IZT 08NS Y, THRANQROESPAMEADL
BPE & KIS A kv A TR 5.

6 ATTHOEREVHELZIORTEE EX K.
KA ik, 26 (6) . A111- Al123, 1991,

H AR M CERI L 72k Hash S wsimte i L, o
DG E ORI FAIR L 2o H 5. T DR
& LC, Fgsi, TR O o L BRI o By
KBEZHN, ZEIEROTFfRROREE NS
FA4—EAHEHPLHHN IS = b a7 — L U AT
KLUTW B, REGHE O LW EONE i, K& <
W PO L et R I PO L. HIVER T
Wi, AP A OCEHG PRI L ARRERING, <
ZARMERD/IMET Z b, & M) 27 SERE A 7o itidkdeth
PRocifsiig, BB & L CEIBAIC & & Rt S 4,
BREMEOF AR EWT 5 L TEHIEANER
ENhTwb,

7 FEERCAEZ FOSHEOEREM, RFA
MEZTORRBRE ¥R R ANKTRFRIE 27
(2),73-84, 1992.

1-=tO¥L, 1,3-, 16-KF18-v=tol
Ly, 3.7- K3 9-Yy=trarsntrsryr, 1,6-
Fir3,6-=bu~x> v (a) €L LR %
LIt AE LS, SO KRAKR TRYERY
T4 —ENPET AP OBELEREWHTHY, T b
T3 RRPANEHT AL EHLOMILTE
2o v braxyy (a) VL v OBRREMSEIEHIAN
Mz b OOERVEICL 5 TRAED, = OO 3
FARATZ o RIFE 213V — AT A iGHLEER
IZX BRPAFNDETONBIM G L AL ETHS
L7 T bOEL v MEREN SR SR,
FEBERALKTE = b O FERO FER I 2R AT 2, BT
HAHZELHLMIL.

8§ Results of the IPCS collaborative study on
complex mixtures L. D. Claxton*', J. Creason*',
B. Leroux*?, E. Agurell*?, S. Bagley**, D. W. Bryant*,
Y. A. Courtois*¢, G. Douglas*’, C. B. Clare *¢, S.
Goto *°, P. Quillardet * °, D, R. Jagannath * "', K,
Kataoka*'?, G. Mohn*", P, A. Nielsen*", T. Ong*",
T. C. Pederson * 'S, H. Shimizu*", L. Nylund *'¢, H.
Tokiwa, G. J. Vink*", Y. Wang*? and D. Warshaws-
ky*?' . Mutation Research, 276, 23 - 32, 1992.

AESPEDIPCSHAMEBR

LFME DRI 2 EEE 7T 5 7 4 (The In-
ternational Programme on Chemical Safety, ICPS) A #2
AREGWEDSA AT £ A OEFR L) 72D
Rot— L, HERPOREMHERTIOAF 2 >
2 &fi o7z WEHLICPS TECHM L, SRR
EHERC SN Foy ZHBITELTC HIERT
# % 7z Ames Assay Tdh - 72,

% 1 Environmental Protection Agency, US.A.

% 2 Health and Welfare, Canada.

% 3 Stockholm University, Sweden.

* 4 Michigan Technological University, U.S.A.

* 5 McMaster University, Canada.

* 6 Laboratoire d'Hygiene de la Ville de Paris, France.

* 7 Department of National Health and Welfare, Canada.

% 8 Hazelton Microtest, UK.

* 9 National Institute of Public Health, Japan.

* 10 Institut Pasteur, France.

%11 Food and Drug Administration, US.A.

%12 University of Tokushima, Japan.

* 13 National Institute of Public Health and Environmental Protec-
tion. The Netherlands.

* 14 Danish National Food Agency, Denmark.

*15  National Institute for Occupational Safety and Health, US.A.

%16 General Motors Research Laboratories, US A,

*17 Jikei University School of Medicine, Japan.

* 18 Institute of Occupational Health, Finland.

*19 TNO Division of Technology for Society, The Netherlands
* 20~ California State Department of Health Services, U.S.A.
*21  University of Cincinnati, US.A.




9 Collaborative study using the preincubation
Salmonella typhyimurium mutation assay for air-
borne particulate matter in Japan. A trial to minimize
interlaboratory variation Hidetsuru Matsushita * ',
Osamu Endo*!, Sumio Goto*', Hidesuke Shimizu*?,
Hiroshi Matsumoto * 3 Katsumi Tamakawa **, Tat-
suichi Endo*®, Yoshio Sakabe*®, Hiroshi Tokiwa and
Mitsuru Ando *7 : Mutation Research, 271, 1 - 12,
1992.

BFCHETZ3ATRNFRDEOHILERXSHEHEAL
LAERFHUERICEAT 2HEINE ; HAZERMTOERIC
My 5770—-F

REFOFRERIE & fERDEFERHIR IR TS 51,

ARGt L D=y ) VS REAT LD, 3
FRIEC, LRGN EEr~= 27 MET A &
kA BRI 8 HiRk T RO L BTN CHERE S
n7z-.

EREME= ) I UEEY) e BT 5.

GRS N TR ERIT 5.

1.

2

3SR BB R UL N TOEBNI DV TEHI§ 5.
4.

S oOW T O ba—- L2 EIET 5.
SRS L ARAFTHR 1T .

INHDMEIZL Y OhDHMEE RN L $72,

AW EHIE O BARILIZ RO & 9 ICFER L 220 KEK
TIRMBEIENAFRY 2 — 2875 —THi%L, -80C
TRIET A, F0%, Y r7anNx ¥y THREERMN 2T
VY, % DMSO IR LT, WA E Lo, RN

AERIZ TAB KU TA 100 MW TEB LA, ZFORR,

AR OO A TRINS N AHAEIIMT 51
TA98, TA100 DRBNEMHALE R WL TERER,
14.7+£6.6%, 19.6+4.0% ThH-7-.

* 1 ELLARBAR

* 2 FSBEREAAYE

* 3 dLiEEA TR

* 4 fl&tid L RERET

* 5 RESEVRMRL LR AT

* 6 Al EmEAFRERT

* 7 B BERIRERT

10 #EEFOMP PCBIRE & HhMEROME—
2EHEEREEHRSEROUBRNE— KARX:
MBS AR FEER - BERE  RH
BeifMeak, 82 (5), 335-341, 1991.

H—HMBEIEA SN, FOBFHRBL X7 L5 %
BN EnG, 1988 EDHRBHRE b & IZ1fiH PCB
BELRSHEAMR EDRBELIRET L7 95121988
ERDEZRERF 285 A0S b, I PCB AR
BEhTnb 259 A (B136, ©0123) (91%) THA.
BT OAER, 9 PCBISRE & MIE % 2o /-RBIEB T,
EREERK, BE - HE WRERE, tRE, BEf
W (GEME, B%), BERES LR THho 7.
HRIC, MPIRSRER EEBERIEIS BB TH M
PCB iR LS BE L A BEDOEERFEM LT
WhHEEZONDL, L Lied s, RETIZEERST
HHT L, T/, MPPCBLARLVORERECHL,
PN ABHRFEEIToTWAI LN, IH PCBiE
FE ESEROBEDRR T 155 DI ER RO *
THLENH D LB
*  RNKZEEL

11 hfEEERUHEEDE TIRBHEBEPD Copla-
nar PCBs, PCDFs R’ PCDDs  TF)\I1#4l - #AF
Z - fRHEE - FTHX - SBRE - RILELK* - XH
A+ TR ML, 82 (5) , 274 -279, 1991,

ERE (74%) ORTVHERFMM&H 2 Coplanar PCBs
3.4,3.4 - T,CB, 3,4,5,3.,4' - PsCB & 13,4,5,3,
4,5 - HiCB A%, #hFHh, 6-29ppt, 32 - 130 ppt ,
JUF160- 1,140 ppt SR E N, THHDEER 2,3,7,8
- TCDD 8% ¥ % M7 2,3,7,8 - TCDD |2 B+ 5%
L 8-30ppt THo7z. EFH (84%) TiL, #hEh,
3-9ppt, 41 - 280 ppt ., 47 - 200 ppt ¥ H X, AR
2,3,7,8-TCDD IZ#t8 325 & 9-57ppt Th o 72, i
J£ B #2513 B Coplanar PCBs, PCDFs K U PCDDs
R4 2.3,7,8 - TCDODIZIRE L2 FE, FhFh,
17 ppt, 491 ppt B U 24 ppt T, BHOEHHIZERFS
T 5 &3 iiER # YK T % PCDFs 28 X 7 §F
fili ™ 90 % YL £ % 5% TH H , Coplanar PCBs K& OF
PCDDs {3 ZNFN 3 % KIS % ([TAE v o7,

* RN KFEERERRIA
* ok UM KBS




— 100 —

12 PCB RUZTDBIELAMEFATERHRE DKIERS
HADOERICBT 2R HIHLF - BREE . &R
BRiMiak, 82 (5), 280-294, 1991.

PCB R UF PCQ LIMER R mICE TN T W/
O, MFESHREL LT 19724 & 1981 £ F DBER
N~ HRMENHEETH S, AFETE, BiEH»
R0 FELRIBEIIBITL, TRo0OBHIREL L
TOERAMEHRITLZ EFBME LT, BERmES
FOMEAL L7 B A K OB R B RAE K R0 1L i 4
PCB iR % &7 O L FREZROFEMEL
WL, Fh6 EMBRTE TR PCB, PCQ
EmEEOHBEE RS 51, BEOMERS T — ¥
¥5|H L&A%S, PCB, PCQDERSLRFIZOVT Y
EBL T, LDBEVHEELATLISNAELRE
+ 5% T, K FHEH% PCDOF S L lRRAR & I2I13E
WCARBSHE A E R BV AL E0 s, TR
(B3 A) PCDF iEEA T RELRDOBHEETH S Z
LERE LT

13 aALRFIIBELLLIMEREYEOKFES
ANOEHBENR A  RERE - T80 - REE
Z - PIIALF - ¥irhEE - ZEIPIE - EEER - FETH
E-EH K-EEEE - SHERC  ENESEE
82 (5), 317-325, 1991.

HMEBE6QICILVAFTI I 4g% 1B 3MH, 6
BEER LTS L7z, 5 50ba1, 5% 2 »A
H, 4»AEBRUV62PAEBEDFNFN 6 AEOEFE LM
W30 mIE IR L, @ 2Pk S 17 PCDF &R UL
WD PCDF iBEFRELZ. BELTREE3IS
OEBFERMAES D PCDF ¥ PEL 7. ZOHFR, B
ECREMFEFICSEILY (2.3,4,7,8- Pentachlor-
odibenzofuran) 75200- 1380 pg/ BHEEMES N THY,
i, BEEOKEEPIEEEDOFISE30pg/BD 6 -43
EBHBWETH - 7. 651 (1,2,34,7,8-K
1,2,3,6,7,8 - Hexachlorodibenzofuran D& &) 122w
T, 2F, FHROEmSSRH N, I VLAFT I
5 HthR OB ERED~0 PCDF OHtE 1T 5 R L
WMTiE 2875, 6L TR LDADHFESROFNS
LB TETOEMARON:. L AFT I VS
{Z& % PCDF OEED ~DHilt {28 I3 HEIC LRSS
nheh ot
*  SUNKFEER

14 XOHBERUFIALZAFSICBES Y MIBE
AHtEA PCBs DREWE BTN, FHEIBE,
FETHIE, ¥R R, BERE | GREFEME, 82 (5),
305 - 309, 1991.

— LRI h 7z PCBs " HEHLEAICSW 3N 5%
ErRT ALK, FhAVECHEESh D T TR
BB L B L7, EBI2 PCBs (KC600) 100 mg/kg
1 AEORE L4 B8iKBo + Ry —FMlET v 1 &
Bvy, aryruo—vaB, 10 % Kahr sl (RBF) &
B, 5% XAF5I A8, 0O%RBFAEELS% L
AFT I HHARO4BEICHT, 17 A BOEHILE
&M PCBs & %Ml L7-. PCBs XEHNFE, /)
B b5, NI, KL, KB THoORNEHE»S
B Ehs, 3y ba— VA PCBs igEEHRB LB
LB (1.0 pg/g) #EBEEICBTE (0.6 pg/g), K
M5 (0.5 pg/g) DIETEABIEERL, BERFIZBT
% PCBs OFWRILAHER Sz, $7-, 10 % RBF & E,
5% aVAFT7I AR, 0%RBFEELS% TV XF
7 I VHRAEBRTRIHILED T HIZ L PCBs iR 3380
L, BHERCOHRIIGI#E RO Oh:. kb, &
BEMO T v MEERCREHEIGE ICEE L EbIER
EEEEFDRHF IS Z 5 BEIRO N o7,

15 Enhancement of fecal excretion of polychlori-
nated biphenyls by the addition of rice bran fiber to
the diet in rats Shigeyuki Takenaka and Katsumi
Takahashi : Chemosphere, 22, 375 -~ 381, 1991.

RERADOXKDIP 774 /—FTML 2KV IELE
7 T =IO ¥ch B {RE

RIRHEEMETH AL RVIEE 72 =N (PCB)
DXBHPT 7 AN L DHEHIRESDR LR T LEH
T, 7 v MiZ100mg/kg ® PCB # OS5 L, *xHBA
T1HAEEFE LK, AFEY10%, 5%, 1 % RBF A
ISz, SHIC3AMMAETLL. FOHE, AlEEX
TH 5 D PCB DFEAFEPR~DHEMIL 10 % RBF EFE RIS
% RBF HECTEALH, MEAFOHNIELI2 K
ML T/, L#&»L, 1%RBF ¥ I BRAELON
WLEEREIRDON o7, F7, MEHAZKETD
PCB {213 10 % RBF & H K °5 % RBF EH T/ T
DHAFELZRED/. (p<0.05)




16 Effects of rice bran fibre and cholestyramine
on the faecal excretion of Kanechlor 600 (PCB) in
rats Shigeyuki Takenaka, Kunimasa Morita,
Hiroshi Tokiwa and Katsumi Takahashi : Xenobiotica,
21, 351-357, 1991.

KA TFPAN—RUALAFSI DTy K
~AQ PCB HERIC RIZTHR

EBEOERAICERRE SN T B ERYE DR
#EHMELT, KLY 72— (PCB) O¥ksa
77 748~ (RBF) RUEalL 270 — VIE/RBEE
THHIAVAFT I VHHBIIBITE T v MEFER~D
Her iz > WCHRE L7, F o B2 100 mg/kg D PCB %
FOLS L, MBEATIHEBEET L% ElrEzs
b, 3LEMME L. TOMKE, 10 % RBF &£H, 10
% RBF +5% V= AR, 5% IVRAFT I A
BEOFIO%RBF+5% 2V AFIIVABEIZIBWTE
heh, xBAM® 3.4, 3.7, 2.2 RUSS.4148, ¥EEF
D PCB OHEMAHIIN L7, B33 O PCB &R 13 /M5

IZBWTEEIZBWT25-50 % WA LTWwW. -7,

RBF L3 VAF T IV %A LHLEICHKS, PCBD
REPHRMGEDRE G N EEZ 5N

17T RKBAT77AN—BLVPALRAFSIERL
Zyv NEEPAD PCB Bt {2 TP EFE - A
IE- SflEC . mEEKFAME 82 (5), 310-316,
1991.
HAEDRARNHEBEY B E LT, kad 77 43—
(RBF), I LAFT I 08IZknRYEY T 2z =—
WV (PCB) OFEEHRIMEEDESY T~ FEFHVTR
& L7z. PCB ® RBF ~®OW# 13 in vitro {23\ T RBF

DB THD Y I = o BERTH DI b o7,

LH»L, VZor~OWER in vivo il BWTIEFEE L
§5<, ILAFTIVERBMLTOMLNFHVEELDL
/. £ZT, PCB (100 mg/kg) =& OS5 L7:2T5 v
FEILAFT I VHMREATHE L&A, PCB

DFEMERANOHERAD I IEEED 2.8 M L 7203t L,

RBF £V AF7 IO HAERTES.7HICHEm
L7z, SAUGTEILE NGRS o L AF 7 3~ B
ERTEIKMTHo 72D, RBEEIL AFF 3~
PFHECASEHRSICL D 8612, 1HERE®E 2V, RBFIC
L AHEEREDRSILAF T I DPCBRE R &
DRBEMIIBIEZ L DEEZ LN S,
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18 MFETLEDEOBDRHICLIHMRE o
B P2 FEREAEGEASRERSE 17 DEEHFE
Bhics a3, 137 - 138, 1991.

REEERE, MEEORERMSICEH I TE LRI X
ILEHOMEHRIIC L Y ipRt:, ANESF~OERIH
ML oTnh, fE, HigER LG OB E
A, MIRZEH, MREREOKRT, KERESOHEL
LD ML Loz FIT, BB TH D KA
7 7479— (RBF) RUF M % EHL, HHEX
XbEMO—HTHEIMN)TFNRAI A FH ALK
(TBTO) % 25ppm % HFEIZIRY, ZDF » FMEAAN
OB A IS HEEEE T 72, ZOKE, FMHUHE
B TBTO ORI A M1z, RFEE, BFOE, RS, Bb
B, BOiR, MBROBEDMEIIZIE L A SRS W
13 THho7. —7F, RBF AT v AR LY
L HFENEDN S o220, WMBELOEIEDS
NP, LA, WIS TIIBI Y & SimEIc R
sENTnh7z,

19 HRAZEAHDT v MNBRERICRIFITRDH
T7AN—DO%HE TP EE - GfRC | AP8ED
AR ETERICBET AR (CFR 2 FEREOCD
gk dr), 100 - 110, 1991.

A L s — et wRICIBE SR, R
I HE N S 7 b DR BTS2 TR OFRPICE
BahTuws, COEEILEDO—IEH 3 IR
PRI R IR RIE DR TIRE S EEZ LN A,
FIT, Kah7 7 A N—2HNT, HHEZZ{LEHO
—~HTHH M) TFMAZLHFH A F (TBTO) 25
ppm ¥ EIIZEAE. T PRRERICHTLEE YR
ALz
ZO#RE, RBFE (+ TBTO) HoOMREE Iz IEA
(+ TBTO) BEOH 2B TH 7. #BAE (- TBTO)
HOMBRERIIRBFA (+ TBTO) BETLAELED
St FIT, RBE WL OLDHBEMH 5
HoTHD, EORESH TBTO OMIRER 212 T
BONERHTHLZDIZ, EBFL-MELTHERS
NTWaB7 4 F M EE R RAand L L, RERISHRET
Lk h, 74 F EEtE Tl TBTO DR ES 23]
ZBIENTELR Do o, MOEHIZOVWTEH
%, WEEIT) TFETH 5.
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20 AWERRILEDDOXRIHBHAD in vitro BE
(C2WT HHEE - 1TPEE - BGERD - RN
X - FER- - 5@8RE LMEZSAW 45 31-
35,1991.

TRy, koL, ¥UwALE, X, 4%
o AAT, a—r, aa7, NETRAZRUIKI D%
BEAL, BEFEICL Y, 10EOMBHELARL .
ppm L )L @ PCBs, Dieldrin, DDT, HCH &4 #iE%
FALEWI D in vitro WEEBR T T 7-KHE, KX o556
TR L 7K R e b R RRERA S/
PCB (KC 600 ) DXk 2 H#HE~DWEHIIRIFT HEEA
v E 2 N— IR, BE, pH RUHEHESOREYWEIC
DWTHRET L7225, KELGBEWHERIALN LD /.
A RBRUEIE L, FHH > PCDFs K UPCDDs b K
R AHEN90 % LLEGE L-Z Ehs, KX HdiME
HRTHILICED, INSOHERHDHLESISD
FBRASNH S h, FEAOPRAMZE S D T REMEAS
ANV S (WAR

2] AROBBAEEAOERMEE BHAE.-H
FIRE - AEHRGE ¢ P 3 EERET BB WSS,
p.1-30, 1992.

OMEAERETE»SHHR SN2 EHIZOV T,
SHIZE D REABREBIET A 2010, FRITEEICK
GRS EES R E SN A THS. LIl
6, FROKGPIRE OB L NEETH L REHE
s (PCM) % A\ 2 B IR HME T D
FESLHETHLIENS, THERBEORHEYR
L&A, BeESHEELAMOESMNEE,FEHICEA
ENDHIENEITIATVE, KFREIIBWLWTE, AHD
sflEke LT, #fko 7o VE= 45—~ (FAM)
HAIZOWT, FOEBUERNL DI, FAMISH L
TEHA PR ZY VA VEROWE 2EEORIES %
1TV, =gt ST, PCM iEH OSBRI ZFT L
T FAM EOMEXTT 572, ZOKR, ZHMEHDO RS
i, BWIEIZZ Y v 7 1 IV E FAM ik >PCMiE >>
TEF A MOEFAM ETh o7z /2, 20V 40
#IE FAM ik & PCM EL BT 5 &, #BIR%E0.9144
(n=18) THhH, RWHBEERLA. L2L, MEH
THhBEZY VY4 WVKIE FAM i3, PCM EICH~
EORWEERRLL. 4%, ToOSICELGRERF%:
THILENRDHLEEZ LR,

22 Application of secondary ion mass spectro -
metry (SIMS ) for the analysis of asbestos fibers
H. Seyama*, Y. Soma*, M. Soma*, S. Takao. T.
Sakurai, and S. Tagami : Fresenius' Journal of Analy-
tical Chemistry, 341, 619 - 624, 1991.

ZRAACHBAMRE (SIMS) 2ERL AT AN
A bR,

RAA EL RN F -2 BT A LICL
NHBONDT AN MR ZRA AV HEREAN
ZRNIRT =T AR NEMOEG (TR A
) THOTANZ PRI 2 HECOWTRETL
7z FHD 0, ¥— L E VKL (FAB-SIMS) Tl
ZRAF VEEARS FAVRUVTRA A B MET S
CEDNETH 7. 2) V9 A NVOEFGHIETIE, X
RY PVEREDMR Mgt 4 4 HHOIHASIH A F
YEHOL L )EALEERSEON. )V EALD
Mgt A+ ICEB A A= 07TlR, WA %RLDTH
#lum, BES umBEOHMETI T RAIA 18 L
LTHSAON:. 22 T7F 7408 —RICHBESH
TVWLRABLARBTIE, RILBEYTHERLC
FAB - SIMS £ £ ) Mg*, Si* ZRkA & A GHE»S
70V AN BRI T A 2 LT AL

*  [E Y REN TN

23 mEEAVCOMBATE AHAHE- BOXX
D BAbF AL, 6, 811-815, 1991,

KEHA Y ViRED 1 BBEIETE S, SRER
SFHERE S NE RS * B LSRR T, $E
BHOT 7 80T 7 ) VIRTEL NS RNESR,
#90mm, H{50mm, ES 34gTHhVY, BEXDp-7
BT IFT7 2/ —AHF U ERBL, BOELER
TH2ERFERTAHCEMALTEY, EETRIZ
1B RFBEOR, #2pph Tho7z. EHMELF />
L OB ML 50- 150 ppb DA THBEERK Y =
0.99 (n=20) & BT, BERMLOEHEMED 30-90
SFBLUS-R2EMOFEET, WThbHBRKY =
0.99 (n=12) L REFTH o7 F v OHEEEIL,
WEDEEIZL V1.5 %/C OEIETHEMLAYS, &
EOEBIEILEAL P72, BEOEEIL, 0.43-
2.52m/s DHEHHETHI6% TH N, % iNEFHBEIT
LCHkAMEICEBINIZEE, B0 BEERRESY
RL7:. MEERBROFE R, HHMERE LTERSK
LHEEFIHIMELTEY, FV DBRESARATES
BWT, BREF Y VHISHESR KRG ERNERDOH
T LTHRAMRELBELRL TS,

* BRI




4 BWBRAEZEOFA - ARKAME - B
e - AEKEE - IRIENTsE, 83, 108-118, 1991.

(W) BEALL . ¥ — ORNIHEESED 25T,
PH2EIAI0RLY2ATAETOH2HAM, 7
2 HERE -5 FRFARE & KPR E B

BE LCEEL, —MLREZBRBESOURMEL,

7 AN A TOMBGHESREFIELRHE - i FEoR
K EH LOEESME BORSEIKIES L 5 #O8ImIZD
WA RT- 72,

25 ARERVHEOBRATEE TOFE BOX
F* o REFASA - KR | KRG8, 26 (4),
191 - 203, 1991.

KEFGIE O ST m e BBl E 2345
BLTWwBEHTY, 1) MEOFBROBENE, 2) F
P %GR BhREDBEBE, 3) ILE 4 S EIFO 2 Vi C
DEZFIT, A) BEINERICLBE=SY ¥ 7
Ay NI O, 5) =V FNH L TI—, BEH
o F R EZWICOALHMIEH SR TWA, A
HubhThwaEiSfleEizosE, B, 58 ek
EOBEIIDWTIRN, 20 bEFELHHE LM
HOMSMEEII DWW TKAILBARE L7 228
For 8= (REBESIHTE) 2HVC, B, SR
WEDRBIIDOWTORBEERK 7 1 — v FHlER AT
W, FROSOHRAEEHEIOL. MHY Y T — 13—k
ILRBEEDOLEYZITH VDY, BOEELZRITE-D
12, SFEEARY > 77 —2HE HVLR TV B DS,
INHIIDWTERICEDEREROZENBEITORTY
B, BNERICL VIO LLEDH D, NMEAEED
B L = F vy 75—, SNRENE RS
YT I —DERENEINTND.

*  ERERZEN
* ok 23 RILRERTZERT
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20 EFB/AEICLZIAVEHIA > OMEER
BERE  BREHEAELY ¥ —FH, 18, 78- 81,
1991.

vk AF (1) EFARFE-8 (1) #4k (Cu-
Tu) EDAF ittt 2 RAT 2 I 7 A+ > DR
B TWRAEEELMLLE. 50 pgll TO1I- 258
AKEE100ml 28R, 9N BEEE 1 ml K O°3 % @8{LK
F1lml 20z 5 0MRER, MIELRFESml T2 HH
WL, MEfbEERICHE ST YELI0°MER
M by ATHEMML, ZOBERIC0.4MCu ()1
ml R0.16 M Tulml ¥z e®E% 20ml & L7 55
MIBE#, 10ml  MIBK T L, MIBKJE®D Cu % /&
FRAEICEIVEREL. | ORBHIZ2-50 pg D&
FACREFAREMRERL, TBIMRE (1120 4g, n=10)
123.7%, €2 FBRIZ0.02 g/l THo7:. Tu-Cu k
- DA F it it pH #PHIZ 2.2-4.8 TH » 7.
EEBENEICL D Cu- Tu DA EFATHR, 101
g sz AEEE, BAKRERRKIZOWT, &
BB EIC L B L e L 2R, WHEER
L7

21T &EHKMNEERAMIRIEE CEIBAAE (TR
2FE) —KRUIGRE— kKE - B AR - #k
BA-XkM B-BE T-FHE M- ZREX -
TAREBAE™ | EE A EHEAH R E S SR E IR D
AR, p.1-23, 1990.

FENAGE AR OGO Tlid BOD OIRIERHE)S
ERENTBLT, FEFLLWAKEXRELTWE LIRS
WEEWL, 20X R AKEBEOBURII ST B oI,
HIEHEAT IR R AL & Lo LD HEES 2B L L o
Twh, ZOLH)RBILS, AKIWIOS LY A
HEA G KRB AR NI COKERABLIT72. BED
R, AKINTFiRE 2K BOD HEH B &1 129 kg
THY, 209 HEFERPEKIE59.9 kg TokD 46.4
% %, F1o, HWERHEKIZ61.4kg TRUKD47.6 % di
&, HIERPEK O BOD HEH A B ERRBERD £ h
LERBETH 72 EGRIEKOHE, EEHIEKICE
LEGDM % IGEL T, T, EEREKDOEA
IHFIC Bt (%A LA, B, Ciz5mEl) »
LOFGPREVWZI LD Dol TDEHI BT LR,
ARUNITFHI OB & L Tididik & B i
B O 2 b EERPEKO®F 12DV T BOD {5
B RO A BELIWIT S LEEITRE SN,

* TR LRGN ) 4 i
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28 HHREROTHAT—SWIMEE— KM
BE -PRXB-RE B-XH 5 AOaHE- 2
e HKER - EREAB BRESHELNEL
v % —4EH, 18, 52-56, 1991.

ANEBEER I, 7N I LEOANORBIIFRLHE
THETLBENYD DHEWE %RV OKEGER L E
WL AHEIDTER SN Twinizg, INEBEEL)»S
HE SN A EEWE I, AHAKEII KRB CRIESh
TVBEAENEVWEEZONS. FFIIHIIZ X - Tid/h
BHEBEESE UL, WIEOKREICKELE
FHATWA, LIAsT, MNIESEERIEK» O DA
IR S, AR KE RS FCEELRRES
EoTwh, #2C, BRO/NELEBE THY NS
CHBWEPENRIROERELRAE L. 2OH/REE
Heak, 1) HikokEid, BOD #6Ii2& 5 EBRIE
NREHESP KK EIREWETHEORELE (160
mg/l) FRIEICEBZTW. 2) BFELEIKT 57/
HOWEE LT, ERDSIEHIN TV DET AR
R OMIZ S S LHEKI RO LB ATRIE E 7.

*  ERLRHEEREAEHE
% EFIRERSRMERERCR

29  &SEHEKNEE IR (R 5 MATHE — )R
- RE B-xHEE - HLEM - KRG - KA
5 - THEM - SREXY - IKRBEAKX* [ BEEAE
PEAH IR E S HIRTEE IR A EATRERESR, p. 1 -
25, 1991.

FINDOSFAE CII TR E#E BER Y ER S hTwiy
HKiizh s, #2C, WIOFEBEDERLBEEICT L
&, $IFIRTO BOD HEMEREROTRRAEY
To7:& 25, &M BOD Hiit A # &3 897 kg/ H
T, BAERNCAD EAER>EER > BRR > E
EZDIETH 7. & I, £40 BOD HitEMED
64.7% BEFELRFKTHOOR, F0) b, KIS
LBE51393% b KEH o7z HiEO BOD HEH
AL E s, £fko BOD BRtRfiE D 34.4
% %o, MOFNFRE L TREVWT L2355 H -
72, UEDFERERNS, SIIoKEREN-OHIE, ILH
NGt & BRI EZITI) L L LI, &
EPEKICET 2B L PR CTIT ) LEND B,

*  ERELRS TR A H R

30 &FEHANEETIRERERE kA -
KK%EE - HEMEE - XF - 0RE B- THEH -
SR E  IAEAK  BRBAEEKSEET L
HEREFE, P.1-21, 1991,

HEFEPEKAS NI O KEFBDOEELERNE % 5
TWAI EDL, FRTOFEBBXEILEBIIOKE -
PN X & EEPER SRR ERT 2T VHIKIGEE L.
KEETOREFROEE R PERIGH~DOIBEEES
DEBITh . ERESHODHRIBRO-HOHNEA
FrEHE O R, BOD OAM BT HEM Tl ERAE
910¢/H, EE+H 1200g/B, F/AE - LMK TIF
ERRAT450g/H, EBP1100g/BThHo7-. WTFhd,
BOD & fif & i3 E D A ERRRIIZH~NE {, BOD »
BRBY»SXEBYRBRON 2572 TOFEREL
T, WA CIIER L EBRT L TOEROETIKRT
PRECER STV E, KK - LK IBRE
PHEIELCED, BhomEPLMLtZ2 &6 Dl
EBRPEKISHRAL TW A0, EREESOMEIFTHH
SNTLESLDEHES NS,

*  RREEBB D R

31 AAFLBMOKE  KH
B - hi & - kF%EE | EREE
18, 57-62, 1991.

DAY L, BHEOT 000 Fmd L ETHOERK
BAFEE LTHH STV S Y A Oh TR & &%
DBETL TS, FIC, KESEDOARIZKY LMD
HKEKEIZOW TR L7, B COD D FEIYHEI
(3.68-4.21 mg/1) T THBOREEEHE B HE
Thh, KEKEELTRIABRKETH-7-. T/,
BEOEHHERIISAK-6 A LTWIIHh I THEDT
Wo— L5, A& - FIIVTCORKFR#IR A & S
WETHo7. FHLRKEREZLDEY 2R E
OFRBIEAFT G5 H T LIIKBEE LTOMERHET
530 Thh, REEAHOHR L ZE L1-RKROFBRE
WEIND.

- MERT - R
BELNEY 7 -EH,




32 HMASFLHAKERUVEERAESRS®— A s
LHAOBERBLICOVWT— XKH 8 RERHES
ELyy—WF, p.1-18, 1991.

At 7 L0 ERECHBEIIOWT, KE, KED
HFEF— 7 FHOTEBINFRET - 72 2542, #AIC
HBHITAL DA AFEHD S DOEBIZOOTH I THE
L7, AT 2 KEAERBREY O EREMOLHREI )
Hahsz, £/, St.5& St 9DKE T IE LHRD
5, HiIA r 20w S o7 T, KE
i3St 1-St. 9 FTORERKESS, St.1-5F Tidit
A HERDKE THD, St.5-9 T TIIWNITAERE SR
T2EBMPEE LT B LSS/ T4 D
IHNEEICGZDEBEIAr ZAOBETTIEEL» -7
5, A AL 5mBENA St T DIRE»SEA X AD
EHEIEDON o LA, 17X AETOKED
50Ny OERRPEVHLEEZ LN, TRAHEHER
WKART L OBEREFCICEEY S LTS REHEIIE 2
bbb,

33 ERBEROSFLMICHT BHELE Carlson HHED
BH KM B REEEEEAEY S Y R, 18,
63 - 68,1991.

MEOEREILEEDTIBEL LT, Carlson DEH
FALKRESERE (TSI) % AHE © A58 L L7215 1E Carlson
HE (MTSL) RIS hTws, LaL, ZOHRED
BB L 2 o 2B RESARMBORKMTH D, A
TiZ 20T E A SRR S hTuwi v, KBF3ER,
R EA & L~ MTSI OB T G2V TIER S A
WMORERHRE S IR L2 Z20#E, #ATLAK
ZIHABORMFRIE T - N LT L WHBBEESEO S h
7o, BHEICEELSZDNT-& L TERUSO L O
EZoN LA T, BAOY LHTIE MTSI
(Chla) & MTSI (T -P) i3 #H[fE Td o 724 MTSI
(SD) WEXRFLLNOBEHZLFLAL I LB ESh
7.
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M FMEEKEET IHEAOMMEAERARICOVT
WBE &B-EBERTF - -EiIfktb* ki #- EX&s
WK EBEK, 34 (2), 120-125, 1992,

kg s L CAMT ILHBICHE T Ath s s, &
M3 BiOBEHILE OETFAT L. ZOHE
BB AMEEOKEILD 720, M EOMYE
b2 #ITLC b2 &, 7, ERPOBRKESEORS
ER S BhOBMHLICHFG LTV E I EAREEINTL.
FEtE L L - iitid, TRBEA 4 o, TEMEA 4 o DiRELE
Kb, pHEZNODREA & ViRE & OB AR
DoNT T, ANTTIL, TR TTLALT DB
LA A NIy AERFTELHIE LTV
~=J5, COD, BOD, SSiEEbHTERETH 7. T
9 M ROBBOKIIE - FABRLTEL TV 5 D04
WChot. B ELAEIETILI =7 8BENEL,
FIPEAT0.45 pm L D/NS W 2 TV I =7 ADHETE
BBROLNLI EnS, TOBRIKEILT VI =T A
DauAf FIZEAFREOGHA L H#EE S
* A U R AR ) 4

35 RAFEESEEREEERYPOSBEEERIEK
FEORBEOHTELFM KM 8- PHXE - B)IKB
—-RE & EK&E - BKETE - KREE - EER
B* D OAR(LF4AEE  (6), 845-851, 1991.

R Bh HEPE IR R O SRS F R IRILKE
(PAH) OKEGM B L OERBESAEHSHICL, PAH
DEF O % R A 7. HRWTHO PAH ORFIIRE
GURFFEH LA TH LI LG, KEGRER AT
PAH DMK (BaP/BghiP, BkF/BaP) % &L, #
OFERA S HFREW S PAH ORIBOBRER1T-7-. Kl
WO PAH OKESHIE, 77 A5~ A (L)
&2 5 A% —B (HifpEdef) oo kBl s hi.
BADY S AY —DHHIZHEITH PAH DHEBI 2 K&
R U AT PAH QMBI E LB L 7:. ZOHTE, 7
52 4 — A ORI BWT PAH ORI IIBEIFEELED
HEHTHY, I AY— BOEETIE, BEERERE
BEREBEOFESTHL EHEEIN. Z0HERE
PAH L E£JE (Pb, Fe) DOBRE K OMEHER
OHEFEI NI FHIKERYIZ oW TiE Site 1 (E)
& Site 23 (iREER) @ PAH OEES M2 AEL, 18
ERIR RO TEILOREY & Site 23 128175 PAH O
B DAL DOREAA—FL L/,

* HWMKETAVF—-T8OE, -
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30 ATNOEBEHEOEAFYE HHRE - B
27 - H ¥ wHEHELEL Y £, 18, 74
- 77, 1990.

BREANTHNZHENOEEEOMNKEHE & L
7o, BEREOHAWHE ¥ &I K Ot
Mastf Lz, s n-fMEEsilEAIcL Y, &
BELSOLSERE LA, #EIZ190E11 A
1991 4E5 A $TEBLZ BHEIF 9120

(TC), #+=4 v (KM), 7usbL7 =3

(CP), 7v¥¥ v (ABPC) %fEH L7, Z0Ok
B FhFhoERICL s EEL TC TO0.02-

0.005 %, CPT0.13-0.96 %, ABPCT1.2-5.2%,

KM T0.76-1.5% Thot. SO EnbELNT
LR O MERIZR S - FRICH ), MlwssEL
R AHUREMEASRIE S N7, T/, HNEOEY: TC T4
BORELRIT o7& T AKENBAMEE KU Vibrio -
Aeromonas B DOMEE TH »7-. TCHWMHHE & L THH
ENBHLDIIIBESE T TV
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