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PRACTICAL APPLICATION OF PREDICTIVE FATE

MODELS FOR CHEMICAL RISK ASSESSMENT
B W & BB W A
Tohru Morioka ,Akihiro Tokai

ABSTRACT; Basin Wide Ecological Models (BAWEM) with simply compartmentalized environ-
ment are developed for forecasting and evaluating fate of chemicals. These models
show sufficient applicability to the test chemicals classified into five categories
according to the emission process to the enviromnment. The first version of the BAWEM
described in the steady- or unsteady- equilibrium state is used for the priority set-
ting of chemicals. To compare the magnitude of chemical risk potential with that of
other chemicals, the concentrations of chemicals in biota derived from acceptable dai-
ly intake (CpADI) and maximum acceptable toxicant concentration (MATC, calculated from
0.1xLC50) are selected for the chemical risk standardizing indices. The following
results are obtained by the model simulations:

(1) The simulated concentration level of test chemicals in water, sediment and biota
showed almost the same order of magnitude of the observed concentration level of them.
(2) Chlordane was recently designated as a specific indicator of the risky chemicals.
Some of the other test chemicals were found to have high risk potential than that of
chlordane.

KEY WORDS; Environmental Fate, Chemical Risk Assessment, Model Simulation, Basin Wide
Ecological Model (BAWEM)

1. B

BE~EATALENEOLZESHONME L ) RV FHTH I »Tid, BERF, A~OREL LK
CHERBRNDEENME L b IERFHIZRCEDBTELR Y, XRITEIMBERHIECET LI IR %
MOE>. bEMBL2HERBLL THBRIETUNCZEKOFHEZL LS ¢TE, RVBZSEMSTAH
i, LEYEFFEAINIBEEOBOBHIIEB Y I ICEvaluative Environment (KB L NV DHIEIC
#EI3%, 1MOEEOREDS H3 0 %L, 70%08KkE, AEEE6mEEELLZD ) THERN
BEINTVAEBNTOBELEHR, S 7 —2ic&E5%, Behavior Profile *AETAL ETH 5o
UL, CRTREZSVV/OBRELVLTBOINNEREBELRATCASVLED D, BERGZEEA
FRETEILVC LIS, 20T, EBORBERBLTEBELINIEFVERTCOMFEYEORER
BOKEIZRAETACET, FHOAIGL & HXHARIZHE T2 R 2RABICERRLTNE L6
Vo BEDRALGWER DT o —F, TLOLLREER -RBEY X7 M, AENICRZSORI> OB
RINTHD, PEDEBREHANOAHEEHER L Y MATC(Maximum Acceptable Toxicant
Concentration ) DEH, $ 5 e ORMEFELZRBL N EGFHESNVOBBRA»LL S,

LCAT, BUNIVOFHMLBENFMEBICNL T, BEETRxYE2MH T2 Screening ICEE%R
BOIHAGSLINTEY, KBERE, +EREVEER, £UBHEEZLLVTAERBRTOREY 2#
ETHL00H5 LORNTENSEHRROBROMASDETHET 2T E L Tk, LEHRLHM
THEEOEREZH » THEHERGBREINTV S, LFEFVEDILTIRI/DOFEV DR EENITEIY
* AR KE THEHBE T ¥#HZE ( Dept. of Environmental Eng., Osaka University.)
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T Priority Setting, BaT) X7 FHilid, BRELTOLEMER2EZT 5 LT, BEVPEELL LW
DEVHEBEORELLTIIEDLENTL S, £ TOECDR, MPD(Minimum Premarket ing
Set of Data ) WCXAFME2EELE VIR TILIZL, MPEERBREI L LIXE TS, MIMWTIIH S
VEEBBICOVTOFEAS — L3 BEIN TV, ENECRESESETFVEML, Hazard
Ranking Hazard Assessment 2#BRL T 525, MROFMHIC>VTRAL TRV,

AXTid, BEICEATILEMEOSH 2 M T 5 LEMEEERH K, Bi6 1 F5 BiCWEIN
1, ZOEBELARQOBMBFETEORE - £E, OFREHEHEOZA, QFFEZOAEB NN TS
BH - BETHILINTV S, HIRENFAFBIZBOT, EROEHB (FAHEHBRICL 5 0BERR, &
S~OHEURER, FHHR ) CMATOECDOHEILFENIMPDO—HEEFRAL TV I RICERDVR
bha, K, IO EELREMNLLEME2BRTACLETYVRY -2 =4 MREBL TR, ®
ERDLFEHNBERERIEL Z2ORERICL TS, T48DL, LEYEDY A2 DFFTIB—D0DF
1+ ThH3B,

ZLCARYTRMPDREAIN TV RHEEOSL TREAFIEL F— 4 2200 » THEHEM OE
NV 27 2/E, FMTAECEE2HILNE, BAMICR, MR L, BE2PERTISER (KK, K
+8, BB SEAWE, £Y) HTOLEHEMESTEICEL TS EORELERL L BESERTH €
FuEHb, FATCEEINIEBEAR CERBINTABREANDOEHEEORX I ZRIFTML 12,
Bmizid, EFEPEOEMNEELLTO) R/ FHOKE2RETACE bEMNICAR TV S,

2. LEHEREEGTHEFVOERLS

EHWEIR, HREAEER, FH  BRERERCIIBEOZBICEAL, ZOBETFOERFRMERIC
BYEM, KE -KIBR, BEEASICIIXEING, ULIZPB-T, Z0ORRRIER, BHLIOTDH 5,
COBBEEEROSEREFVOAREIIMackay,D. 5iCX % —ED Fugacity Modeld’dH H, Evaluative
Environment & L TR BEEEOREZERINICEYD, HIBMNBOLEMEERALILIVOBHK, o
WEOF1ux SE~OER, WEABLOHALD, Behavior Profile 2FEL T3 . HEDHBRE OE
FHCBIL T, By —2A5 L, L b RBREEROFER FNCRHBINTO LV IR COBDEF L
DENRPELOEABBOA L VIBELLFET 50, BBEFVOFMIEL > TV,
Yoshida, K.5 2 ZH#HE ¥V % Evaluative Environment iGEHA U TBEFOAE F—2 %2 Litg
BREEZEMOEHMEDOEBHRTY ~»TRIAEZBL/L 7243, Evaluative Environment 20 - T
A HBETROEMITOEFMHLTL S P35Iz, HEDE FAMICHREMICRIT TS AR, BE~OD
EABOETEDRHETH S, CHIKDOWVTIX, Frische, R.D2 (BB, £ -MTO 72 & 2 CRA
EHE XD BHE ), Holman W. RO EHEICIOT, LEMBEMBERE, BKOHEHEREL &0 5
JADEARZRD 55 ), Conway, R. A " (Frische, R-& b & 3 BICHL &, HED HEECE3
ZERTORE~DOLUCEVEOEABRK THENZ 2 LA ETHEARRMEER TS HE) 6BBBL TS
», AEMICERINTIHIZTL L0,

BREATBELZL LR, SABROZOBEOHEEZNRETIDOATRE L, LFEYEOEE —#H -
B -REES -EBREER -SERRLVI —EORNITZ ~TKEAY (BEBEORE -3 EL )
KATEBMINIILDEEN L EERALILOKEERITLEST, ), ADBREEER2A5ET, B
BUtEYEZERTIEFNVRHERE, B TAHLETHS, U LRERTIE, BINEEREFLVE2IZL
RO A -2 —DEVSBEINTV LV, L¥EPEOEED LEE~25 —HOAHHBRIIHIEL T,
ABREERMTHENBBEORESLHIL 2TV B LT 504, EBBD /XTI BBEL T3 & ¥k
UTZ, 22T, 775 VERCBRELRIBR2BEL, EaTFRHTE 7 VvOBELLCEDEOREFBE
DFA—F—WEILEE, ERHELHBEOHKE2TALETEFLIORERZBLLE Y. ILRE+TEDLE
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MBPNRELT, COEGFAEFLVEERAUNLES, CEHED YR DOFMHB LI LIND 50,
T, PhRREOCEVERFEAHERI 3BRHFCMA TV L LR TLIEDESHERL TV 300 %
Bohbicdsrceell,

3. LEMEEAFROIDDOMEKREF NV ( Basin Wide Ecological Model, BAWEM ) '"

HEBKREF VI, 42044 7H5d0, ZRHIEICEREER, FEHYER, EHELER, ¥F
EBFELHRIZOY 6N S, ARXTR, EXRLER, FERFHERIOVTERT 5,

LEHED) 2/ I UEHE TORBE~DEENEEADE T v > v oV, EARORERY, CEWES
BBETHBEUETEES, ZLTERBORELMEEPHEADE T & » VERE Y 52BN TRF
Th > THEEMINTTREOLKRBICEEES - VA VOFHETOILBEND S, 22T, BT EDK
K KEORBEROABEZHAL, FREERMTLEVEREG LHERBICH D LU TYENIZ L -
o EFAVTHEEL TV H#EIR, RETHLEEYEDE=SZ) LI 2BLE>TWASLES A TH 5,
BATO®HERD 6 MBEH L HEREZHEEL, M-10X5TKK, Kk, 18, EE, S.8.,KkHDAE
POE PORBERZLIDIT TV %, REP~DEABORBRITOVTR 4THHAT S,

ENZTRIERDEBY TH B,

2V +dCj /dt=51; —2F; ~5k;i -C; *Vi (1)
Vi BEERI OFR (o)
Ci | REER i HOLEHEBE (g./v')

Ii | REER i ~OLEVHERARE (g /day)

Fi  BEEE I »5OL¥EWERMEE (g day) ovtion

ki I BEEXIICET3EFERED Tntor Toernos
GEAREEEYR (1,/day) Py Ric:a iRl

i=a ;air, w;water, s;soil, sd;sediment, ss; s m% -

suspended solid, bibiota LA
1, REREEHTORHBEFREZRATLY T, Fig.1 Modifled standard regional envircrment in BAVEM
C, =H-Q, , G, =Koc M, G, , Cyq =Koc -Mgq *Cy (@)

Cys =Koc¢ M, *C,, , O, =BCF * G,
H: XE - KEOPEHEHR Koc: TEMEREREZE~NORELEEY BCF: EYRMEHRK
M, TEFEBERESEE M S-S AHEBERFESEE Mg BEEPERERRSER
EEMBEORANOHHIZ AR, KBOBE T LEELI,

IF; =Qy Gy +Q 'Cy QKA R (v /day ), Q  REBME (n*/day) ®)
3 5L,
G= (H- V, +Koc- M- Vg +Koe* Vgq+ Koc* Mgg+ Vo + BOF - V) "V, (4)
E= (H- ky- V, + kg~ Koc My« Vg + kgq* Koo+ Mgqr Vg + k- Koe» M+ Vo + kb BCF- V)
kw/ (5)
2RACAEORR,
(14G) * Vg dCyprdt=X1; —(Qy + H'Q, )+ G, — k- Cp- Vi, - (1 +E) (6)

LB, LLT, L¥MERESERREZM TERRETH 5 LHETNE, 4, dt=0 & H KAVH
»PLb,
Cp=21;/{Q, +H:Q +ky* Vo * (1 +E)} (7
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4. BREEABRHETFV
EFEVEOHERAREL VBEEARBBEEFTVERDS 2D 2 4 TiTbiF i, LEHRBEVREBICEATS
LIBIT technosphere (4pE - /4%%EM ), intermediate —sphere (FAMEL X b v 7 2L HTH
RISEER ) 2HEL, T, REEBRZPEZELNL, CCZ T, technosphere i3, {tFEYWHE VT T 25ALE
LU TW5%, intermediate —sphereid, ZIAIMHEEL, BERYLELTOLAVABIETHS, I HIT,
BEIEATILUMCAERBENELT 22 LWL TREEABRHE T FVOEXNEX BT 5, g1HFICR
THEFR - HEED, BFCRIE, XD TOER, REKA, HERN, BERSEHT S, &4 147
HORBEABHTELEEZER —11CULYT . FRMBENSCEDEOMARICE S LT, BERITIIE —REXHR
EAOWLT, AFRRICBAOLT, TEERRICRTENRHAEL (D Lok 2RERKE L &) T2E
HERLOEID DT,
5471 EHFER2EIECLORHEEZZRL TREEARZEMBL, #\ T Fugacity Model
Level 1 TERBERNMRCEIL, KR~OEIEZEFVERE TOREEARL LI,
2472 [FHROLEY intermediate —sphere
ICRBITLIZDD Fugacity Model level T e ecss o cnvTronment
1T4471 ERRBESLI. usage Technosphere | Intermediate-sphere

Raw material |Ratio of leakage? |Distribution of chemicals to each

2478 EBE, LICbirE)iEizr TABAFRA Tee ! and inter- | as product;0 001|medium by Fugacity model level 1b

mediate as resource;0 01

L, ‘F7J<ME%’G®F§5£$@ 100% ( ZZAt. [ type 2|use an fac- |Ratio of leakage |Type 1

tory 1.0

ITH3%5)H)¢EL, 7 ﬂuﬂ@%ﬁﬁ% ﬁ%’\ Type 3{Domestic Type 2 Removal by wastewater treatment
usage (removal rate=100%,variable)
DEABELTZ, Type 4|Additives  (Type 1 Type 1
ﬁ /f j 4 : _gﬁb;ﬁ&j— 5 t l./ -—C 5 ,{ -j’ 1 t ﬁ]&‘cg_'_ Type 5|Agriculture (Type 2 Type 1
a: Frische,R,(1982)
E b f: ° b+ Mackay,D. (1979)

475  EEVRERICGEATIELTESA S E
RRICETE L,
intermediate —spere D HLBRE~DHEARDFHER =2ITDT, VXV LELTKEDAZEDOEL
TEEBEZHETIES, VALV LIELTAREDPDED2IGITHAANNTHETIEEGRL LY

-1,

5. EFNOD/INT A—4 —FE ERTE (Model Calibration)
-4 (BE)CRULEAIESROZREBERZLUTICLDTHETEDI,
BLmE  AIOREEE, 2 0EHSES TLVBARRBEIKEET 2T EEEMAS DY,
KEEHE Lo bORAKARL D, FHEOR' 2 MV TEEZH#EE LI,
login A=1.23 + log10Qy +0.086 (®)
A THKOBERE ()
TEE KBOEAR SmE LT,
ARBABEE  —BOCHEIN T 2HEBI 500 micFHELI,
AAOBHE | Q =V, ta ta=L"y ©)
Vy 7 AROER (nf), ta ; FHBBEEICLT 2 KADOFHHHKHE (day)
u; HA%EZERLUICFHEERE, (nday)
L; BEYPRLHADHBRBEDER (m hBRER2IELSE EALL, EO—UDRIZE ST
BR5 TEOREFOLEE=4 Y L/ RBE'Y T, HERBRAO I oA FUBEEINTHD, AEET
BRSEAICKRE ( trans —2 o A7 ORMINTTRIERSHREBIZ 86 /126, (EE),90123(R)), 3
NTVBLEIRED, ZOF— 22 bVTEFVORERBL/L 12, 70 VF 3 BRIERLEMTH
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h, RAREMLFEYEHIEEIN, SEETHASELECLIHETH S, RE~ODEARDHEE% 3 EE

D — R DO TEBLE -T2,
PRI

BEEZEDILKDAZPADA S, BEBEDOHEHARE %2Mackay Model Level 1 T/ - KX

R -ITEBTESAL, KR, TE~NDOEATEZBRALU TKERADTKABEZ 2D 3,
LRVILIBEEZEDI LKERREZLAVAS ., BEBDOMH AR #Mackay Model Level 1 TiK -
A& - LBITRASL, K- REBOLEHBARZ W TEREBRE2XD 35,

Loy 2

EODREBERR2EZAD, FHMKEIIVREI TOHBER2EY, REOHBULENS1 0

FRIETHHERXIORDESIINTEDIN, Thbb, /oM F D technosphere
5 intermediate—sphere ~DANIZOWVTiL, HAFHED DRI EZNLUE T 0FTbI:
S>THHL, ZORH/NF — B ELEHLETIERDTBETHI L LI, IHIC

intermediate —sphereil &L T, LHEH
IR X BEIE (0087 1/year) 251}, 2
o6 RE~OEARBRICE AIZIZEITL
FhRICEBE LI, BRICIBIIICEIIUE,
RATH DI, HHEA 30cm (PrERLERIC
BWIIARBERBOEBRIZZE ) OLER
BHich 2 LEHEBE LERREKED
(BERED 2./3 )XDKPDIFEH BB
BHRBIZHBLLT, 205 b, KALEY
BEER (KPEDEFER + L8P L
FPMEEER ) O BERICL A1 5120
BE (&L, ri3UTFRULDTRTEHE
L7,
r =Gy Vi (Cq + Vg +Cy* Vg )
=Cy-h-AREA - (2/8)-/{Cg-a-
AREA + (- h- AREA - (2,/3))
=(2/8)-h/(Koc M +d + (2/8)h)
r L {UEHBORHE ()
Cy K LEHMEBE (g)
Cy (LEPEEMERE (g
h EREAE (m)
d BHHITEEA (m)
T ERERERREAEE
ANDORBEHEOFLEDIANBEOENTH 5 &L
T, BEFEENICBRINTVWAIRERZIDBLIZ. M-
2B LVANVDER 2 DR 5, TERBERETEN, £WERE

FZTEOBEEOD, @, @O, vul, VXul1, LN
W2IRELTWVE, ZORICHEEEVPEIEVEEDNS

A= —DERE-2ICLHT, trans— 7 a LV FUDER
BE, ARFBETCHEBALEABELOEE 2B 51,
1 A—F PR EILIFRADEEEHB L, LR
TEH 1881, A2 1329, L 1.1 TEE 1931, &
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verification of BAWEM

Tab. 2 Parameters of chlordane

Henry's const.C - 0.0245 -
Sorption coefficient em3/g [ 10000 | @] 1)
10000 {®] 1)
10000 |®| M
Bioconcentration - 1452 [O18)]
factor 1452 ®|n
9800 ®@|2)
Overall degradation rate
const.
in water 1/day [2.39x10™ | 3)
in s0il,5.S.,sediment ,biota |1/day [2.39x10™ [ 3)
in air 1/day |0 -

c: Dimensionless

1) Kenaga,E.E. 1979

2) Mitsubishi-Kasei, 198 3) Nash,R.G. 1976



it 1829, LXuv 1.1 TEEIIX 1931, &t 1629,
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BB L2ETIESL N2 BEICEL, LA
LEV~w L1 REE, RiFLDIILEHBERER
B, 21 A—F—2BAMEAPE L, L»TH
REDEEBEH 1 ~24—F—BOTHBZ 2iLH
LI~V 2 TREBEBESPPEDICHEINTY
50, BFEINIAKPBEDOIIEAERBRAED
+1ZF—-F—-DHBRICHH, BEELLIZEF VD
BENRBATX,

6. NTA—2—DBEMRIT (Sensitivity
Analysis, S.A.)
DEDOFHEXTEDILZ S 2 —42 —iCIZ, Zh

CHEVETARBERLDS ., ZN50EEHE
BOHEBIKESRBLTHW 30 2RNEILD, &
L OEEICHRDREZ LR /$S 2 — & — 2 fAH
YT AIIDIT, NS x—2 —~DBEBEFREZLC
Kol BLIBVIINRTIA—2 =k, ZOELIE
IEEER -3icE LW, EEmEITOVTS,
RKENLCEDEOSREMO K E IOHKFCIEH
WEVNIBRBWVSTWVARY, ZheEZBLT, S
ADHRE LIz, RO LR, TRELT, BE
D05 .15 BERBLEL . KEERICOVTS,
B2 b 6 DBAKRARVBRETRIZTRE@MBEIC
DNTD XA = XLBEZRINTO RN ENFEREG) %
JRALILOT, 2hb 05,15 f£% LR, FREL
12, BARABEOEHIE BANIIKBEE LY &£
280 M)l DEKE, FKE, EKE, BKRITHIG
TAHMTH S, ERFREFLHMBICNTIHT
b5, MIESTHEEIR, BERGIOEDL S ZEL
LTHRELI,

BERROMREZE —4LDT, £2EKELTA
AL, BKIRAR, REDREEOHESE . B
KBABUANT, BEICIBERATE —F—%%
ABICETE > TV AERR, HiR 22 DEEEAL
Micid v, S 22 REBHTH b BEMICER
(AE ) BEVPARIVCERRIIBEREBERETE S,
ARRICKBROK & VIR T KPR S EEE D
PRBKIV. BKRBIHET 28 KRARDOHE
TRBEDOL—F—DBEIIZLHbbP 3B, LR
5L bXTRELER, EEEAR, 2RI a0
TV,

Tab. 3 Range of

parameters in sensitivity analysis

Parameters Ratio of varied value to set value
Land area 0.5-1.5(per 0.1)

A 0.5-1.5(per 0.1)

Qw 0.3,0.5,0.7,1.0,1.1

Overall deg. 0.5,1.0,2.0

rate const.

Sediment bed 6.1,0.3,0.5,0.7,1.0,1.3,1.5

depth

Tab. 4 Results of semsitivity analy

15

Monitoring polats

Land area A

Overall deg.
rate const.

Qv

Sediment
bed depth

o
«

t 5 ]0.

w

1.

5

0.5 | 2.0

©
w

1.1

0.1 1.5

Ishikari River

[Port of Tomakomai

Senda1 Bay

[Port of Niigatahigashy!

Shinano River

[Tokyo Bay

oo |wn|efwle ]

Sumrda River

lArakawa River

9

[Tsurumi River

[Port of Yokohama

1

Port of Kawasaki

12

ITama River

13

'Kerthin Waterway

14

River tn Kofu City

15

|Lake Suwa

16

Port of Nagoya 1

17

Port of Nagoya 2

18

Port of Kinuura

19

Nagara River

20

Port of Yokkaichi

53

Coast of Toba

22

Northern Lake Biwa

23

Southern Lake Biwa

24

River in Osaka City

25

[Yodo River

26

Port of Osaka 1

27

Port of Osaka 2

28

Port of Kobe

29

Coast of Takasago

30

Coast of Himejr

3

Coast of Mizushima 1

32

Coast of Mizushima 2

3

Hiroshima Bay

3!
34

Kure Bay

35

Coast of Fukuyama

6

Coast of Omuta

3
37

Ariake Bay

8

38|Doka1 Bay
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w

1
1
1
1
1
1
1
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1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
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1

s

<0.2;2,0.2-0.4,3,0.4-0.6;4,0.6-0.8,5,0.8-1.0,6,>1.0

Tab. 5 Description of Tokyo Bay

Parameter Set value

Land area | m? 6.41x10° Watershed of Tama,
Tsurumi,Obitsu,Naka,
Ayase,Yourou River

A w? 9.44x10°

Va w3 3.68x10'? | Mixing height,500m

Vs m3 1.92x10® | Land area x0.03m

Vw wd 1.72x10%

Vss m3 34400 Vv x2ppm

Vsd m3 2.83x107 | 4 x0.03m

VE m3 3440 Vss x0.1

Qw w3/day| 2.59x107

Qa m3/day{ 5.36x10"
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7. EF VORI Model Verification)

= ?VJI/@&%_[E’:? & oo ’/&C’)L"C%’J Z,ﬁﬁuﬂgmo) F—4& % 6 Tab. 6 Calcylated versus observed comcentration
LTELE -1, HIENERE#MEAS L, BR)IREEDO T TNV

DHEMEZEL TEHMICERBTIL Y &, BHEOBREEREZ
IATNNKZHEET 2 HTH E VI RBEREDIR 5P, BAfic &
Y@EYTH5, 2T, REB -BHREFICEOTHERZB L -
TH. 17,78 ,)79 FRBVTHEB L I CHARITHRR S
NrKEEYRO 2 a7 L OBESE ST 3,

of trans—chlordane in figh
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Tab 9 stics of test chemicals
Human he|alth {Ecotox- | Properties related to
effect lcicy environpental fate
Input to
Chemicals environ-|Henry's
ADI L LC ment coust. | logKoe [1ogPow
ag/kg/
day og/kg [mg/l 10%kg - - -
1] t Naphthalene 1.2x10°° 1] 0.7 5393[2.6x107* | 2.80] 3.7¢
2 Anthracene 2.1x107* 18 5 19.9 2.9 4.30] 4 40
3 Chlorobenzene 3.6x107 [ 2910 2 636.4 0.1 2.16] 284
4 1,2-Dichlorobenzene 5.8¢10” | 500 5.9 119.8[6.0x10° | 2.44] 3.39
5 1,4-Dichlorobenzene 5.8x10 | 500 4.0 276.9(6.0x10% | 2.60] 3.39
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11 Cresol 2.2x10% | 190 2 285.7/4.3x10°° | 1.25] 2.37
12 Nitrobenzene 8.7x10 [ 750 20 764 918.0x107| 1.84] 1.82
13 Ethylbenzene 4.0x107° | 3500 32 13837(2.7x107 | 2.44] 3 15
14 Benzene 4.4x107° | 3800 5.8 20057{1.8x107"|  1.85] 2.13
15 Methylbenzene 5.8x10°2 | 5000 7.3 8572{2.2x10'| 2 15 2.69
16 Phenol 4.8x107 [ 416 | 0.001 2199]1.2x10°| 0.92] 1.46
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28 DEP 1.2x10™" | 10000 10 11]5.4ax10°°] 2.02} 3.15
5[29 Femrtrothion 5.0x10°* - 8.2 43912.7x10% | 2.83[ 1.9
30 Diszinon 2.0x10°° - 44 3405{1.7x10 | 2.76] 1.89
31 Dichlorvos 4.0x10™* - 0.7 1283[1.2x10*] 1.48] 0.54
32_Chlordane 1.0x107 - 0.26 870{2.5%10% | 4.00 3.99
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Fig.6 Comparison of chemical risk potentials calculated by different stages of

wmagnitude of overall degradation rate (Plotring number from Tab.9)
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Fig.7 Summed chemical risk potential estimated for watersheds
(Plotting number from Tab.4)
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Fig.8 Typical watersheds with high chemical risk potential
(Plotting number from Tab.9)
St.12 (Tama River), St.31 (Coast of Mizushima)
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