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79 3.1 8.6 12.0 2.4 6.2 12.0 35 120 16.0 3.4 7.5 13.0
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BAEWHE H21S
®5 KERIKE, ThREERRE, £ThikiEEsR
FRTASEKR 106 m® /4 FHEAR 105 m® TRELEKRR(%) 4 TFREkER 10°m?

w OE B
N 21.5 23.5 41 13.9
B R oW 26.3 22.2 47 11.7
Pe i 13.8 11.8 12 10.4
A M om 11.2 9.4 0 9.4
WE W 10.8 9.3 0 9.3
E AW 6.3 5.2 23 4.0
oy W 6.0 5.2 35 3.4
woE oW 14.2 11.0 0 11.0
gL RF 7.0 6.3 0 6.3
rEME 5.3 4.6 0 4.6
X H o 3.9 3.3 0 3.3
= ¥ H 3.3 2.8 0 2.8
it 137.2 114.6 21 90. 1

HOE #
B W H 7.2 5.9 27 4.3 -
AT 14.2 10.7 4 10.3
WAE Kk 10.7 9.4 31 6.5
B # W 7.2 6.1 0 6.1
"o W 8.9 7.6 0 7.6
NOSE TR 17.2 14.5 7 13.5
NeH W 11.3 9.8 9 0.4
HAKRH 7.2 6.4 0 6.4
REHH - 18.2 93 1.3
BB L 6.0 5.5 18 4.5
WO T 2.4 2.2 39 L3
96.3 35 62.2
210.9 28 152.3

®£6—1 BARBRES BERE, km?)

A B RS W#@(% BENSB BFINB #E D) ZOHI(%)
N 50.7 46) 10.5 (10) - - - 7.9 (4 -
BrRM 275 38 3.9 (5 36.1 (B0 - - - 4.4 (8
5 1T 56 (16) 21.3 43) - - - 20.1 (41 -
ARl - 6.6 3D - - - 26.8 (60) 1.4 (3)
BMEN 7.9 (40 - 0.3 (1D 85 (48 - 1L.1(6 -
7 NI 4.3 (48) - 2.8 B - - L9 @ -
o o 7.2 (62) - - - 32 @ 1.3 Q-
o OEETH 0.3 (D - 12.1 (63) 10.5 6) - - -
ELRA® 189 9O - - - - 0.5 (3 -
LERET 6.7(100) - - - - - -
K 8.0(100) - - - - - -
=¥ 8 139 ®) - L7 an - - - -
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£6—2 FREHHFOETHKDOGTHE (FAEZERL) BT 10°m® /4
B FREN D) WENINS) BEN%) AFIINE) AL #EN(S)

BE %N 1,340 (D
IN& T 150 (2)
NOE 1,500 (10) 5,640 (39
B T 8,870 (83) 1,470 (14)
H & 1,580 (26) 4,540 (74
® A& d 710 9) 2,650(35) 4,280 (56)
- B N 1 i ) 6, 400(100)
] 4, 340 (73)
WA KT 6, 460 (69)
B i 4,370 (19
WO AT 360 (16)
B E K 11,080 (23) 9,680 (20)
g it X 4,230 ( 8)
W B X 470009 3,170 ( 6) 6 (0O
B ¥ K 500D
I B 6,430 (27 2,260 (10)
B IR ™ 8500(38) 1,210(5 593027
Bl @ 1,340 (11) 4, 480 (38)
A B @ 3,500 (37
BB M 414010 140 ( 2) 4,450 (48)
F K W 14,9306 1,600 (31)
fo & 2,070 40) 1,400 2D
OB f 130(D 5,830 (53) 5, 060 (46)
=+ B 6 050 (96)
+ EEE 4590000
X H # 3,330000)
= 3% HT 2,470 (89) 300 (11D

it 46,270 (28> 11,810 ( 7) 37,780 (23)

19, 650 (12) 19,880 (12)

25,640 (16) 4,230( 3)
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MEXO AL, 10.9AT, LAEHEHED,
L0000 Am® &B 5%, WE-T, 4HEEDS,
FKEAD ORI ODEEZLND, TDOREIME
Mz, BXAONLFKEBEILOVWTHAEDON
5. METKEE, MEXTHERsShKEKE

EDER, ODWABNISHL AREHBANK
Vs, HUTEKEEK, TERK, HPKEGER
Lnd L, HELROGOVHERNICBOTHR
KOBIINOFHEHEE 6B LEHILA DS 7L
LIk, T TREZTRHIEERMAIS 5T,
Plkodsobbhs, HEE AIOTORE%:
FETAE, WEBTT.3Em? /4, "AOTI16.1
Bmd/FiEdT 5, Thid, 2070, FH28md
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/B, 49m® /BiIcHY T %, BEROFAEICL S &,
MBS TOEKEEORENEBED FIi1E32m3/B,
HEABMOHAETH, 26m3 /B TH -7z, MADFH
R, DPEORAEMOEIY AT FREAD T &S
EDoRBBELELNL, KEHUETRHZE
AN

HEFE A BB BKONERIZ, BRKT6% (R
7K42%, FLAK34%), KMLETKI8%, Tk
MEEHEK 6 %, X, MOICB VTR, HHKRK4LS
% (WKk32%, BALRKI6%), RUBTFKI %
FRMEREEAKA3% LA E S L, TOBER, b
CETEMEERILLI- DT, BABDDLEN
ZPCBOTE, ThkoBREFNLEEEBLLEY
TEHo, BOBKICHTBTROEEE, 5
PICELBBETHAD,
BXFIMDOHEE A DL, HAIKRT LI,
RN EFRE (RENEDOEFA LD EHE)

R4 £FEHKEBHE LT BOD, MBAS S¥aHE
(BOD: b/, MBAS: +v/%&F, K& : 10°m?/%F)
RN L
(1,080, 36, 6)

/TS
(180, 5, 17.9) X %z N
0 3.
(5,730, 190, 31.8) —= (2’15,’73’1 ”
B o 265, 53.0)
(1,190, 42, 6.6) — = U
< E B N
1175 BHE SR AL RS (3,570, 140, 22.6)
( 20, 0.6, 1.8)
(600, 18, 3.4)
- B F I
] LR (3,580, 120, 19.9)
(1,230, 37, 123) el

' 4,610, 138, 25.6
(950, 21, 5.3) ——= ¢ )
ANy B
(1, 150, 35, 115)
ZEENEE o
(2,200, 66, 220) [
(2,720, 76, 200)

b e
(37,000, 1,260, 850)

230278 md, REND0.61 & m3, Hi#E)IH
1.334 m?®, BHIH0.55/8 m?, AFII550.41
& m?, AN 0.88/& m3, #E)IH 2.864%
miEbdEot, MbITRLE, FEURERED
BEMED, ZheFh, 0.29, 0.18, 0.85, 0.73,
0.41, ?, 2.52fBm* TH3h o, RENE
B, $TEITOMT, Btrh, TORET
HHIEEBLZOND, AWML, BHIIEOE
RAMSETORBREBOTENEP - 1o £E
M, FRINZKED 1/3 &35 IR,
KU T KOBMAERD0. 128 m3TH 1o b5,
KENTKPOLEKTCWDE LA LD, TN,
ARENOFROEET, FEEWO DI, WK
DW|AETFERLD &073<, FRAED, ML
ZBLTHTICREL, REKPHTKEILEST
LE-klicHEEZ SN,

2. 3. 2. FEARDADHD

® BOD

H eI & B KBHEBEOE—DEER, BOD

6 HAkBLBODEKEOEME
(BOD b /%, & 10°m®/%)

¥R R L (EERY
(78, 8.7)

e / TAEE
(235, 20.4) RN CRER™
(1,280, 18.0)
WA G *2
(1,160, 145.0)
B (58 *2
( 850, 85.0)

- REN GE® ¥

(1,600, 72.5)

U= TREL 7

SRS (1,890, 41.0)

¢ 1'4?0; Lﬁ; ) e
INT ?, ?

(880, 110.0)

SRR *

(2,870, 205.0) @
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ThHb. i, BRUBBENIC L > THRS

NABCHBINABREBARLIEBDTH-T,

HTEHEKT D BOD O £, A, HE, RS
FoHKTIcEINIERYTH 5, KiElbsh
T2 FAE SR, L SOEKEH BB, T
NITLERSMHD %,

Kepic EORBREOHRMHBELET 200 %HE
TRDBEDRIBE TV, Thid, KEEHTT
B, BRI, A4 EBENSICE - THR
Sh, WLTBE-HT, FlcBERLEDEET
ZHEBUMBMO 22 5TH S, Hic, BEEPY v
BEDRBEDOZ N EEH T, TOFicicsE
EIN2E8Y, BODEI LIS X 39RE
WETED UMD, 1976), 22T, KR
T3, HEMEOUVARRDAEMEE LT,

KEHEKICREZES N B ETEHKDO 4% BODE
B3, FKMEBSICHA T 5 FKEKD BOD #
Bxd->TEUL 2. BERDOZT/KOEE (&
/T, FriR, Bali&) IKiEA S % FkEARDBOD
fEDOMEFEEIZ, 194 ppm (BRISTHEE) Th -
foo —RRITFKMIBBIC AT 5 FkD BOD 1
i3, 200 ppmiitkE S S5Nb, FAREFRERXT

€ 2 FHARI—FEE
{ EFik:d
GERRE, #ARRSIE, BRI ® & 9 (R

3, LRREADILEEDEL, LIRDODBOD
NDEEH25% 2B iz, 150 ppm %, BEMNIC
FKAMETKD BOD & Lo F/, FKULES
A DEREZ 20 ppm LT T dH % 05, KUEHE
BRKDERZE b Eic, —=F 10ppm O YLK B3
BRI 3bDE LT,

REXWMABELTO BOD AmBAK 4 IKR L1,
CHIK 3 ORRKOKEEMATEIR LIz D
2, M5THb, BOD Y ERBEARETHRT
% &, WEOHNTOR BT SH B EED
IThbhd, BHIERSNWLKTEABZEREL
AL, INEEBETRERET S E, FEEN
LEE, Az, o, BB, BFIN, A
), ML, 2nEh, 34, 29, 43, 54, 72
44, 9&10, AFNN, KBOERFBEEHARKD
KEWT LB,

® MBAS

HEHEKD S 5 —o0FEEEEE L T MBAS
B o b, MBAS &, Ak#EATicEEh
ZLAS(E@ETNVELRY B vk VER) O
BAEDLTHDTH 3, LAS 2 0dO DRIEIF
BHTH B0, BESHEREELT, xFL Y
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T —BREAOCTORBAFICE > TR SN
1bDTHB, COKETIE, LASLAOHE
bhripbicdic, HIEME, EBEO LAS BEO
RIFERITIE 5,

MBAS o &7i& &, BOD LEIBicHikDE
BAIARTRD 1z, THbb, FRAEBIEA
T % TKIFE/KDIEEEAS 6 ppm, MLEIKAS 0. 3ppm
ELTHEDI, TOMER, BEERVEFEHD
BAIZDTKEK, MEKDEAMEICE ST,
FERIL, 41z BOD 1 & TR Lz,

2. 4 BAI EFFARI) oKEFEOBREK

& T3, |HFBRED, BISCER ICHIEL
7z, DO (AHEEERE), BOD, COD (b3 mmsE
ZRE), MBASOFVHEAR LcbDTH 3,
CDBOD @443 &, Bicgm e Lk, R
ZIN, AFNOBEBE LW E8bh3, Ch
LT, ABMNAFHSUT ORI, 131320
ppm PN T, REE# (FHRE : 10ppm BITF)
BiG7- L TR o0, BROBER, Fhiz
ETRL, ZNNERT T3 BREBLHSEAT

®7

W3 Epbhb, AEIO BOD EIZ, HERM
LPHEINBIEFERLD, FELLGL, Thid,
FREED SKREHDED (FADFRADDIED)
TEE—HLTNE, X, EEOCPHELLLEC
ATH, AEOMMD S>DHFEL 2 0o %
BEL AbhN, 6D BOD ~NDHESHEZHEL
oS ENhEn,

BWEXAICB VLTI, BEIIAKD BOD @i,
ZE10ppm T & ->TW 3, LL, FEEIC
DOMIEL, AREEOBREAR#EICLTHE, &
1 TRULIcE DL, BEREIICATS, THRIKTH
BOD ® COD kL TDO DEESBZ W, B
OD OElit DO DHENE T HVEMIIZ, Tk
DIKDER, KEDHEALBEICE>T, FiflBR
FORBHBDIEINE BRENERTHA D,

AEHTNXE LS5V EHDAIR, BODfEELCOD
BoORTH%, BOD I3, MEMTKHRRILES
360D7T, PIABEREO/NMTEEDOHREGA
EXnbH, —F, COD fEicis, £M3Imit
DERESBEWED & 5 B RRGBS TERY O

KESTRER (BIfs6ERE, FHEA) R : ppm

A NEWREEEAE

EBE M A DO BOD COD MBAS 2R (&5 #1 & DO BOD COD MBAS &E
QHEER | 6.3 4 21 - A |l @ EWME( 59 21 16 1.39 C
@ BXEF | 6.7 B8 17 - A|l®ZH®EN| 53 49 34 2.12 C
@EER | 89 9 10 - Al@_®mFB | 41 26 16 1.1 B
@B B 5.9 17 15 - A | ®BTRE 7.8 12 14 0.36 B
®m| &/ | 50 2 11 042 B | @& % # | 46 10 10 0.3 B
®&EZE | 24 15 12 - A | ® BBEH | 49 22 18 1.95 C
@ VWAHEREB | L7 8 9 043 B | ® ” 50 22 14 0.98 B
mHEB | 41 1 8 0.38 B | @ #% & ) 5.9 22 13 1.82 C
(OF-20- - 5.1 8 10 0.2 C | ®@HE & 4.0 22 15 0.93 B
mABE | 48 9 11 062 C | @ B HERL | 3.8 34 24 3. 42 C
@ & X B 2.8 9 12 0.86 C | ® WEHE | 224 62 32 3.1 B
@NEHK | 19 5.8 12 037 C | @ &L HHE | 34 46 37 4.25 C
®BER | 25 4.8 10 0017 C @K% B | 25 28 23 1.87 C
@EEL | 27 4.3 9 0.3 C | ® & B 52 18 16 2.33 C
®mER/ | 3.6 3.8 8 024 C | @8EHK | 45 9 12 0.97 C
®AER 3.5 98 47 3.2 B | ® fuHERE | 12 3.4 5.3 0.21 C
@ ABIE | 5.8 31 20 - A | ® TFIE | 8 12 17 0.36 C
®F~EB | 54 1711 42 - Al@wm K| 38 6 11 0.62 C
® ~ 6.2 46 25 1.8 B

B HEEREHELR C HR#RERL2R
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1 17 J a
18 g 6
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R.KUBO
16 7
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9 8
R.AZUMZ 20 28N 10 IWABUCHI W.G.
*
229 R KURO E 11 £
. 21 S 29 R.PHIRAKO R.SUMIDA
34
33 12
R.OCHIAZ ' g
R.KARABORI ’ R.SHAKUJII

32 13

R .. KANDA o

36
e 37 14
15
[ 3
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ERMBESET LIt WEWS AT, SHREH
INBEREALBSATOE LS ILAL B,
5 L& OEHRAFETO AR EEE &,
SEMER M S, &%) BOD BRERHELL
bW, RoiwnlThb, EMEE THEEED
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oiextL, A%, BH, aF, #ENTE, &
1/2ieBPb LT 3icdEldn, chig, zh
FhoZ)No BB EHOREZTRT SO h bAIN

EW, BOD D4, FIIIKRTOHI Ik IT
LBHEMBHD D Bm0, BifickRd s Lid
TELW,

MBAS &, ® kb THFICEESNBZ &
BIEWEdHE, BOD THONAEREM,T
B0 BEREEV, £X)ID MBAS O # EAK&
&, EMAREEEXIT S E, FHT, RE)]
D3T21: 110 t, WIHE)IAS260t : 48t, B H)IIA
140t: 51t, BF/NA120t: 174t, ®EAND
76t: 177t Th o7, #4F L & FHAMBISE
HEamEE LR WS T 3L, IDBEFL
REDPHDS D HBHETH 545, A& LTH,
g, BENITORENEL 2. W#EIIZ, <
N oHBEHBERBRKEOCLIRREZZH,
BTk LTABBERHA S,
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3. BWWHIEHTBENOME

3. 1. BHHEFNOEE

HHEBSHAR oL EHICHFEEL, 20K
BRPBEEINDICE - BRI, Pock
WTHNDBEDLINTELBREOBRELRS - 12,
SROFIHNIOHERE, X3, HENEEEEZ
51T, AETIE, MO THEIIBE->T
O BE AR L T A,

XD A EF)) & BSERRICRA] S TH -7
Lo, oL bANOFERICREEL TX7,
zhl, RAOENETE 33E4Tid, SR
FEINNDBEEIES &0 H 2T, KEBOEHHK
DHIRIR E LT, BRAZHTS B84 EO#ENE
KELT, X, W& % 275888 & LTl
PREVEEERILTRIZPLTH 720 L
L, SHOBMORER, #hHhokrEx, &
B, TAVF-ZE LY, KEOWEREK. %
BBz DM THIE T 5T & AAREIC Lz, Chck
D, BEWRLT L SEHOBKITIC & » TARARD

X 5

)
‘ﬁ/'FMH%

b A -wromuian

Y ARG N i S N [~ A

B, FNOTHRTSH - PRl BL
T, N E OREERT L ILF A SERIER
BRETH-1o SHTH, BMXATE, £ Ot
NI DIEET LTV B8, BEPADEREH»
SANE, BEPAFHELEORBEFRICTERIC
Lo Thb b, £ OBOEEED, HERIIME
BOKEBGTThH->EELAROIA> T DD
TRTFTHOFEELDOV EDTH - 1oKERER,
KEEBICELN, KRS P, KIS
/o L, BEFcd, TERAKE L THMEREK
1ot T T, BENAZRRETSHH
HEI D5 BHREE, LTO3micERNEnD
ILE -1,

® MAKDHEK : HE2XANIKELHOER,
FEeEmiicEL, ik, LAKEFREDIR
TR BICIUET %, #ATEEE HicE /o0l
3, WASHIRRICERETSOREGOENTL
T, THPPICHKRT BHEND B, % DHKE
DM, BERNE0~0mmiIcEzT S LH1
BENERICLIRBEOHKIBLTS, ik

BODEBWE (> /%) /HkxE (10° 1> /%)
* FAMFR, BFREZRL ChhwLaid,

TN HDBERINADHATIZEZDHTZ,

e g ) (4,770/121)
3 :
wwanmm S
Y o« N i S %N R B
A Y £ o -RE ( 6 1)
Py - - { gl,ow/zsa)
) o A Y By P ‘ibﬁﬁ x wan-a3nm
N o pd T i (500/17)
------ h ; el 18
’ ’ L (1,230/123)
*

Ay - Flowl
(790/57)

ELT YL
(2,20‘00/220)



BEf HHEIOBRENE 35

K BDEESTHEFNEE LB, LHOH
S OE AT, BNBOREMTHRENIZES

B, T Lz E#icht - C, #MAOH/NIING,

mBEoBERML, FAEKOERL, 27 ) - b
ZEROME, FEROE TP, #REHOL»
X BITiibh TR,

@ EREEVOHR{LELUERE : K32l oYl
BERL, BBIRTEITLDTE 3HET,
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S0z 0, BRBLIBD ONT, K&MEE

B othote Linl, HEBWEAOCERIEL, H

RiefboBRREC 23 it k-T, W, RE
W OKEEBH»EIME L, BENDOKD S D5}
B CF/KALER) ASHEICIE -7, FKMERR, K
I & B BREMEEERD, FOEEAEZEINSD
DTH-120. KEEREZZD16ITH B, #-T
Whik B sKOFEHER, Hl-hrELD/ o
A=5DTEL ERL {2 HAGVNENIDWL 2

i3, BICTFKOBKEE VI ETIcELEEST,

(L SN TR TAKE - 12,

® EEE0—E%: TAKLEIX, Esh
fo RN O T KB AP LT 2 HBE S - T b,
zhit, FINOKEFREH, FIZETHRERBOLD
HRREROBEEOERICE - T &dtic, &
HERDEEBEAEK - T3 2 EPRFBEN
BEHRE 1D Thb, BR, HHEARX, &
DI DT & W o L EHENICEE EOREIZTT
158, BROKDIES BT HRREOMIED,
HHIEBOTHAEDLNTE 121D TH S, thE
BlEo—E#X L LToRI|0Mi#EE, $oihE
HEEEE b D& VE, b S OEHR)IIO
HOHERHEZEELNBRRENLS D,

EELBRRER I, HHAE)INE, E50L0
OBENREINTE . 4H, BIOBRENE
Bahs ko> ERWE, BECHNOR
72 LTV ARE A EEA L TREZ R P S D0ICE
Tz, T Lkgg%stA kT, BE
ORIBHREZELTAI,

3. 2. BAN FHFEEN) OMES

BHIOBHERE, ERWI6M mdicDiFs s
REIN T, COBE, RICEHXADOMEBEHEK
TN TORAKBA-TOBEEATH 12 m? 2
Lieoizy, 2EIID6Em®, D8 Em?,
IR 1IEmM? % EEb b, BHEINMNEREIC
FECHNOT TR RKOKEE S D EERT (K
HBE~NDHRKRABRER, HE3, 5005 m?, F
1266 FAmM* EADE SNTVE: —F=
BANENERELS, 1974, i3, 8.68miK
LDIEBZFKDFEADBS DI HTH B, MENII
BN A bV BROEIIT, A2 KBOKAS
HNnb T &id, BRIKEEREL, HRhige
T 5, KiixE@EL TOBROMGIEIBREESH D,
I GBI NMROTEFRIEYBESTE 2HECE
FEOXROHERHENKICNSBEDENAI. T
L7 Beie 1O RA D, BEENOKEREEE S
TEREE L ->TWE D EEbN 5,

FNAZ@E U TRES NS YWERTHREID S
WARLERANEV, AFETORFICLS &, BOD
OYUMEHEIR, HEELY EFHEFETSTN /A,
THBTR2 b /BEADb 5N, HREEE
ReRoRE (TWMREI - RBOKERIER R
WFS64ERD) 13, BEEMHOARBREET LI
DOTHBE, chicksd &, ATININERIERI
(AFETWHEEEL O TRBICHIE) &, 37
NV /H, ZEN46 Y /B LT, TR,
= S1312~156k ¥ /B T, ESELD LR
A o g R —RE A 24k D90 + ¥/ B,
WA AEVEDTHE bbb, ZEINLEE
LB E BB NS W EEZ ST SRR
2, ZhiEEOEBRAMNS ST LR, KEIH
BThb,
BEEIIKROD S B, BicREN EATFIN, F
ED L Sic, 2ETROER LEIICRL ST
LhTVb, COEBWEORKERIE, 0%BLE
PEEHKTHD EINTWEM, ARTOAD
LD THZDAMBORE EVEIG oNfck D
B ph 5, ABROKEREDOLDIL, HERY
y FETAKERBHHSED SNTED, T2EK
xnnid, BERIIKE~O BOD Y4ARFEE,
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BIED0%BE T THRDLTE2THA D, ROLET
KKOTWADIEL BTN HHNOKER, KMic
WEIND D LHPRFEIN 3,

LiL, THREOCEBNIITIE, #Hiskoxs
GARIDER L2 TRTHD, BITOTFKLER
WTid, BODET% COD ETH, 10ppmiitk
DO EDDORRTH T, BROIMLEES % IR
LEnEd 5L, COERBEICFRINEE
THB T2 LD LEELBINEE SN,

Hiz, BFEOHKIOEY VLol -,
HARBREAMA EAONEHDD, YV yH D03
BEOERE, BITOZKRKMBOERETE, %9
IKRET S EBHEET, BEMICTROEEK
B, HRBmLOfhET, BETS v vy
DAV B TR EZ IS ATV 5,

7K, TARMEAKOHEKEZ, BRENIOKES
BETHS, Lvl, BRREAZ L, HkizEd
<, TRAEIkOBR, FISHOETHST

WERHLOTIRHEF VO, X, HADIESSD,

RENIRFIC—5Siciin C & W S BRI 0T,
TTIREBRINTV S X5, FRESED, Ir
K8, Hokithis EoEEHEERM L, BRKESE
LT B T &, KEHBORII bHETH
5 EEDN B, #EI - AEFNNIZ, SEPES
ZEROBRELINIRKEBMBE L L Z T
BY, K, KEOWED & RO I 0% 5 0
BhbH 5,

)Y, BREEYD, MKAEOBREADXHT
T, FERYEOAMEBAROSTENT, Fhko=
RIMBES - CEBICBENTVS, THICEL
T, BEOMEND 5, B FKEROADED
(IMFAGERFEME), HEASTERE) itkb L,
FRFISCEE D T KMBIC - BN (R v 713
&), &l (BEEED 3, #1500 x 10°
KWH, 21,597 kIT, MBEKImiicER Lz
FF—1%, BHIRLTO.352 KWH T&H - 72,
X, BH%E Rz AVF-DOERICHEEST S &,
EHhEE30% &, Th1m? ONE,
HWA 0.1 BB sl i3, HEH

eROESN (B 2K ERARBIBIEEIRAE,

26,876 x 10°KWH, X, Hi#HfR5z&iI 5, 832

X 103kl Thotehprd, FRABICEDLNIE
5, EMBRIE, FhEFER, 1.9%, 0.31% TH
51 KOEROMEBOI®ITZ, XDEL DT
ANF L ZDHDOFEABNLET S i
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LhoDEEELZ DY S &, TAMBILDNT
LW BRONEE Y 2 &, MEBKIKTRE %] 5
DOETH ST T &, BRKDOFHEADERLE I B
CEE, ZHEAIOOBRENTTHRPBALETH S
TEDbrb, SHDOL I BHEKDFEALS - T
b, FRERINOARNICET 5 ERTIE, BLish
BOEATHNBZ LIBRICR T, A{LEEbsKE
WeEASHANBEILRBENOMER, #RE, T
FERIREEICEL, 2ol &h, BthsanT
WAHD0EEbLNSE (AL, /NS (1982) ikig
fahTwactiad), EX0) VOl Eitt
BOBERBHRNTHE LV HERLHY,
TH LI/ OEROHRA LA THA 5,

4 ©TIU

KETITE - 1-5ER, WFnbHWvELNIcE
I bDTH 53, #-T, HEOEBBAPET
HEALOBERLGDET R Lick» TANE
EE sRMbH 5, FICTFKERERXTDL
R, BAROPBEH RS I L > THRBEIhA T
505, AR TR, URMEGHEK S, BBk
BEINTOLRY, T, HFEMEIC X-TiR, 1T
kb ZEERONRIAREE SV, HEYED
AR, BERASEEL L - THLLE, ENT
2RLCEREPRAAOND LI T, L L,
BENEFHRIDOBED L i, 28I 1o
BIBAL LR, TROBEMNS - T, H3LHHFEN
2EHEBLTORRLELE > THIEN,

AHRTHOMICESNZEARMTO L 5 ic B X
nko,

O mHEIOBAEE, FEKIEm T, &
HBICESHNOB TR OAE L, & - HBEH
BTATH, HYHAMENON Y /HERE,
W- T, WRBONKEHEBEZZ 28, BEH)I
DEFGE, +ICHHid 3 8BS B,
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@ BHIOKELXEZ 3154, TRLESEH
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KBS HOK R S, BEIEHTE3K0 IFE
BIGELTHY, TALABEETRESNIID-
RMBEORIZTHEL, SHEEILBkI NG
NI S50,

® HEERN LR, BEAC, FTRAKE
BREBEDONTBY, Chitk-> THEAR X
hTW3 BOD BRAMICED T3 D & Bbh
%o LL, —H THRREIGE IR E 3,
EEMAOKE, BLcKSBEEERLLTY
5LEZ N, TOLSHERD & SEILEN%E
EHT AL DU/KNBO HEAITEETH S
ZEARLTVA,

£, BE HEIUEROEAEI GBI,
LEENEE) KB WT, BRI EIHIZ D M
ATV B, EROKNTHMF SO B HERMBEOE
%8, BREEA5H, LiholORED
WBEHHEH S h, FIKRLREK, EEOMHRKHS
filick - THEEN TV ED0%, [RRD &
BB ERENEESDD &155 5, BEHETE,
R &R, AT ShBFE TR
> TWRWY, KBTOEEY, MorDETE
CHELE R, X, 2 OMBIIERShTHL
CEEPTE6DTH B, £LDF AN, B
D DR OB E VNI NEENTH B,
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ARPEAT LD DB HI:-T, BROBRMTH
HEZ P> TRV HARBEELR, TK
B, BEEREN, FEHTE, afiREd
K, EEHERNBOELITESR LT 5,
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INGERNT - BEHERE - EAE - B - HETELE - &
BFAE - LKEX - BEEER
1976 [EHZ BB 5 KEOMREEE LT
K Zhick » CHEI N REREB LU
feEic >\l TRKEBEK] 18%, ppa4s
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1982 [EROECAFAL foKBEkE ] THK
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An Environmental Study of Urban Rivers — a Case-Study of
the Sumida River in Tokyo.

Kazuo Fukushima, Hideshige Takada and Takahisa Hanya

[ABSTRACT]

The Sumida River, A typical urban river, runs from the northern part to the eastern
through the megalopolis, Tokyo. The drainage area of the upper stream(Shingashi River) covers
several bedroom communities of the metropolis, where the population has significantly inc-
reased over the last few decades. Due to the retared spread of the sewarage, untreated rafv
domestic waste water flows into the river. The lower course of the river drains the area having
a large population and many kinds of urban activities. Water flowing into the lower course of
the river is, in turn, dominated by effluent from the sewage treatment plants. Thus the river
is heavily polluted. Particularly, the tributaries(Furou and Shirako River) are ranked among the
most polluted rivers in the nation. To investigate quantitatively the pollution phenomena, loads
of water and pollutants (BOD) to the river were calculated at every major tributary. The annual
load of waste water was estimated to be 850 X 106 m3. Supposed that the BOD concentrations
of untreated waste water and sewage treatment plants’ effluent were 150 and 10 ppm respecti-
vely, then total annual load of BOD was 325 X 103tons. It is the largest among the rivers that
flow into the Tokyo Bay. The Sumida River has been bearing exclusively the role of drainage
collector for the city’s water system. Recently, however, as the quality of the river water has
shown signs of some improvement due to wider spread of sewarage and strengthened waste
water control, the river is expected to return to a level to serve as an amenity zone for its
local inhabitants. This paper discusses some problems concerning the river water, referring to
the contemporary role of urban rivers.





