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MODEL BUILDING AND ANALYSIS OF RUNOFF WATER QUALITY OF
THE FLUSHING FROM THE STREET INLETS

*
ME R E,ZHEEZ
Yasuhiko WADA, Hiroyuki MIURA

ABSTRACT; Various pollutants are produced too much in our environment, and they are
accumulated on road surfaces, roofs, and open areas. Since most accumulated loads on
road surfaces are gathered into street inlets, we never ignor the influences of
pollution loads in street inlets on runoff water quality.

So, we derive the model for runoff loads from street inlets which are one of non-
point pollution sources, in order to make clear the influence on runoff loads on rainy
day and the runoff characteristics, and we simulate runoff loads by our model on the

basis of the results of runoff experiments.

KEYWORDS; Simulation model, Water quality, Accumulated loads, Non-point sources,

Runoff water quality model, Runoff experiments, Street inlets.
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Table 1 Characteristics and pollution loads
of the bottom sediments.
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Fig. 1 water course in experiment.

4. WIAPHERHHEOKEE T

(1) A BE 0 R

MABANTITOh 2 HBEYEREBEE, EBKCBEL TV DEORE LI - #BL s 023 EZ
V., HHT 230 CBREWL TR LEEL LD, LT, WAHERHEOKE =T+ L LT, §]



HZrkbT | BHEWERER | LBEEL2RDLT T UWBYWEREX J0 2228V T, ZhoofHBHEE
BT DI LeHnTED,
lan J.Fletcher ¥ Christopher J. Pratt)&i‘ WAKBATEL 2FEGHE > AT 2 %
© WA~ OREFABALUEC, ETEBERE® SERBICIFE SN 2BALBKFOBEDER, #i~
DEFERBAKC I VFERs L, BRHEKPCEATZ &
@ BRRCHAOLHZDIHERL 2B5EY R L0 ERILBY . BRRAKIZ X VBATHBA S
h, HAPEAL THiEEh 33 D
KIOVBEEIADEEA T UTOLSREFAL2RHAL TV D,
1) MAKB» S OBEYERLA
BREOEOBREIFHKR EMRBROBAEUEP 2AVT, KA TEDLENLS,

C = Co + e~t-Q P/100V (1)
IXT. C AEWHEEE (m/ ). Q: WABBAKE (£/S). P MANBERESYEG®. V : Tkt
BEW@. Co: WA EEXKGIBE (ng/2) . t: BBEM (sec).

BB, PREAKEQHEFAMAOKEV & ¥ @ﬁ!ﬁﬁéb T3 &RTHEET, P=664.0-Q+19.7

(Q=<0.122/S ,Q>0.124/S TR P =100 ) TEbXh 3,
2) FAB LR EEREX

MRS QBRI E ., HABKFCERLES S h, MK L THHEN 2, KRIEBHEST
NCHEBRL i, BABRKCES SN A ERDEIARAKC I OFREN, Fli+2, 20k citBY
B 2BRETHREIh, ERHSGR L ERRTRICIVHEADITEND, Fletcher & Pratt i3, — TR &
QBT IHLYORBYEOBBREK (m/s) 2 WEL. HEBWERZALL CUTOIDERL 72,
TITM () ZEERE T, PIMBEBVWTEE L) RAEREBYEDOBFBYEREDO I L TH D,
Lido T, WAKBABGE,? S0 BRMt 23, 0=t <M/K TR XBBMEER. « >M/KTIREER
KTLTW3,

© BRYERERR

C:%Q(l_e—t@/v ) (2}
@ MEBRTH
C :% (1 — e M U(KV)) . o (~t-Q/ VM QK- V) (3)
3) MHEBEX

EEZELR—EREFONKBTHBEL, BEDEREX L UBYEREZAEEEL 202 RHBER
ELT, kDL KRbL e
B MK RS (¢ <M/K)

C = Co - e-t-QP/(100-V) 4 %( 1~ e-t-@/V) @)
BERARTH (¢t >M/K)
C = Co - e~t@-P/(100-V) 4 _g_( 1— etV s o= (t-M/K)-q/V (5)
TIT, MBSO BBEA ZEEE t KBL TS LER TS LRI EE I,
K~Co-Q>0
VO EBET TRYML T, BHEE TRV TBEXSERLE AN, K
K—Co - Q<0

Ti. RHBRERFHOMS L & i BFEIT 5,
(@) BERE (K). EROEE (M) OBE
LROETAKXEEBRERCHERT 27000k, BREK LERYEEMEERBRER L) R 5 Z Lo



WBELA D, EXEOSHPERMEROMEBERN HNEK (m9/s) 20T, Q>0.12(£/s) L WIRHT
( P=100 (%)) TR LRABEL N,
C—Co-e Y

|—e-t-a/v ’

FRCIVBOFEYREBBERI Y, BHETHRME, ToRORARHBEC (w/2) . WHERE
Co(mg/4) ALY, ROEAWTKEEET . BRKRTRICIHBEREK & BHATRET (sec). B
B EM(ng) DI T=M/K0BEHRIEITI0 T, ZALIMERD B, BHEKK (m/s ) BHHEM
(mg) i, MBOBHK L L TFig. 2,3 RTLOCEDE S, EXEEBHCBITSK, M2 ZhFhin#k
BYOoEEY L VOBLLURTE, UTRXICAS (KREED I0EOEEREVTVS ).

K= (6)

K’Bop=1.569 « Q + 0.417 (1)
M’Bop =5.517 « Q + 0.861 (8)
K’cop =2.099 - Q + 0.236 (9)
M’cop =4.783 - Q+ 0.101 (10
K'ss =1.778 + Q+ 0.222 @
M’ss =5.712 -+ Q+ 0.083 2
1.0 s .6~ O , SO 3.07 ’ 2.0 . 3.0+
/ ’ / f
Q o/ OO" 4 o’ o/ /
—_— o ; / 3 o f y
Klo & i ‘o N ¢ '
}M (g / ”O g o / o 2
15 ¢ o O 2 Lo / / © !
S—— 1 y ’ .
0 ? / Q :E, T IIO T ; —L Sp
= ie} ", - Ve] [ ,
2 / ;O 5 BID p ﬁ
3 / / g ® CPI co0 7 ss
w 2 £ /
e 80D O Foss 280 K /o
32 5 — :
§ ': 0 0.5 0 75 0 05 g § 0 0.5 Inflow rate(l/sec) 0.5 0 0.5
= 5 : Inflow rate (1/sec) Fig. 3 Relation between the total mass of
Fig. 2 Relation.between the rate of release material released from the bottom
and the inlet flow rate. sediments and the inlet flow rate.
(3) BB TEE L EOBK
BERRAR T IR T 02

’

T=M/K =" 0k)
TRHBOLNZ D, TR EKEEEOBMERY 2 ) OMHE K LBERHEM 2 RAT 2 L, BHER/H
THRAD LS CHBEOBR TEbDSNS, ZHERELAEDDMFig.4 THD,

T Bop =—6.050/ (1.569 Q@+ 0.417) +35.16 03
Tcop=—4.368/(2.099 - Q+0.236 ) +22.78 a4
Tss =—7.960/(1.778 - Q+ 0.222) +32.13 e

TR VERKTERTE., HAEQAEMT S Ic >N THMT 22, Chid, BB KR ENT 2
CHONTERTE2dTHD. LELEESEMT I >0 THERERS EINT 2 0 CHEL TEEI—EM[
CINET %0 ZNERIEBVTEDMEIR TBoD=1235.16 (sec), T cop=22.78(sec). Tss=32.13
(sec) TH Do
5 MIKHMHEEHERH Y v —-Yav
1) WK I v—vav
HBE—EHOMHBECE 2R TERALEREL ., WEQ=0.071(4/s) £Q=0.321 ({/s) & f
(& > TH#EL 72(Fig. 5~ 10),

Yialb—Ya VERCLVERKRTEBT, RABE Cmaxix, EAELFEECIEE—HLTWD



(.sazn sty (mg/1)

00
108
;e @r0. 071 (reen
° : b 9=0. 071 Uriee) Q=0.071 (1/ sec)
"
2 w© ©  MEASURED 5
- = £ —— THEORY 5 O ReD £ 800 o MEASURED
) 800 é H 2 THEORY
i Tss  § H
z © 20 3 3 600
3 ° o "
5§20 Tcoo © o 100 <]
H 2 © 0
H » <001
0
0 200%
—— e T
o 02 04 06 B 10 17 14 [\ 60 120 180 240 300 360 teee) G 60 10 80 260 300 360 (sue2 0 @ 12D 180 240 300 360(sec)
Inflow rate Q(r-sec) Tine from start Tiwe from start Time from start
FiZ& 4 p,lavion between the duration time of  FIEe 5 ;o corcial of 50D from a street inlst for  Tig. 6 e removal of COD from a strest P18, 7 The resovel 4f 55 from = strest inlet
release and the inlet flow rate. a flow rats of 0.071 1/s. inlet for 8 flow rate of 0.071 l/s. for a flow rate of 0.071 1/s.
(mest)
o
(mgil} 200 16'5‘5;")
50 .
Q=0. 321 {1/xact Q=0.321 {t/sec)
s Q=037 (Usec)
2 O MEASURED 800 4 O MEASURED
§ ¢ O  MEASURED EH e} THEORY 8 THEORY
H ° THEORY 5 150 H
& o 8 ]
38 H £ s
2 <
- 30 3 4
o
© ° 2l o o
)
20 © 100 2001
"] [e]
o
10 ° 200
° 50 o
Q
o
S e San s e
0 & 10 180 240 300 380(sec) 0 80 120 BO 240 X0 AKOlsec)
Time from start Time from start
Flg. 8 Tne removal of 90D from a street inlet for o

Fig. 10 The removal of BOD from a street inlet
a flow rate of 0.321 1/, O 60 120 180 240 300 360 (see) ¢ for a flow fate of 0.321 1/.

Time from start

Fig. 9 The removal of 80D from a street inlet for
a flow rate of 0.321 1/s.

B, BREOBER. FRMECHTAEOCHIBERCH 5. ZHEBRRNCBITHIHERKTHDRECH,
PUFTOBBHOAHEL TV B h>Tw3LEbh 5,

BE., Q=0.321(£/s) DCODD /I 7 ZBFEABAL L > TV B, ThixMAHN® C O DAL
REVRHARBCHEIK - Co QCODEHfCcE I, BRIEDERMBEIERABL L h->T 3,

(20 EFARDEIE VI 2 V=YgV

1) =FARXOFMEIL :

BORBCROTHERTHEAEBENPEIXBOD, COD, SSK2WT, 2hFARX—6), (10, B L2E
BehridnedDTEADND, Lad>T, BAtCEOTHBQEC X BHHSKT L 2%, BEXt/ Xl
tCBTOIMEQUENHEBEQ B4 BEAC, MEQLU LI TR EERE © E/7IF K
T3,

Vial=—vavERnT, —EEME (308 ) R—ofiB&zRIBE4£1 5, NBHOHEEQwW %K
LT oSHREBRBLIZLEDBEYCHN,s) T8, 3 ETFAEERZCH>TUTFTO L5853
EBL T,

© BABTCCHMAKBLEEEOKBRET 5,

@ HEREKEFAEHOERCcVTH. X1, 9, WTHEA SR B,

® ENEIBRg—-vTREVPEAL TS, NEIBC B 20H» 50 BEHEM T, & —©6), 10,
BTHEHLIN B,



@ BotwiEdbi, BWrbKTRzIhTwa,

LD, BERRk AR,

(N-1)EB 0 RBC BT 230 EAEOMNBEHELPBE L C (v-1,30 &

T35 NEHOREBOKBEEC v, ) HZW 2 PHOBFEEELEA T, KADLHICEDE B,

C &, = C (v1,30) - & S @M PN /a00).y
ERMBRRTRORERROL S b,

Cous) =C a-1,30) » € ~S QMD-PO/(10)}v
+ Ko, Qun

2) BB OY I s v—v g v

K v, . e S-Q@ONV
+ /Q(N) (1-e ) a3
(1—e ~S:QM)/v). g ~(S-MAN/KM)) (@M /Y )

MEZLROMAMPEREFRRLERE., OBLL6515HETIHQ=10.27(4/s). ThUBEEQ=
0.356(4/s) b L Tifolce BEROFKEELDBOD, COD, S SOHFFEE (Co) i EhFh 15.12, 3.92,

35.5(mg/g) THD. EEBHEIFNLFH 10,267, 72,650, 691,912 (M) TH - /7,

INHDfEEXHWTE

WAL BELRHNCBEL . ERME & BB L 28R % Fig 11 ©RT,

Thi9Q=0.274/s) B EFARC L PBEE LG, ERAZRBC Y 12 v —FLTW32, HER
BML B0 RERE\LE. REECHPERELVS -7 BEXNEL., EFHBES#MKEL TVWE, Th
., MELENL 2BoRBEYE #EE . BECr. BRATELPINDZIININI S A LICE

W¥sLEL1LND,

g 10(min)

Time from start

0o =
) 0 £
| 2
.lwg
Y0k
Q C
S Jo
Q5
o
o]
o]
o Q. ’ (o]
:_60]
£ Q )
gOAO‘ o o]
)
20 k °
0 |
6001
0001 o
v o
2001 K o
Q ] l o]
0

Fig. 11

z # X W

The removal of BOD, COD and S$ from a street inlet.
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