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A PRACTICAL EXPRESSION OF EFFICIENCY
OF STORAGE-TREATMENT SYSTEMS

* * *
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. *
Hideaki KURITA*, Masaharu KANAGAWA and Yuzuru TAMURA"

ABSTRACT; Etoh and Kurita have presented expressions of efficiency of storage-
treatment systems to reduce non-point pollutant runoff for some special conditions;
extremely large or small capacity of a storage or treatment facility, and the volume of
water which is treated during average interstorm duration is equal to average runoff
volume of single storms. By combining these results, an approximate expression of the
efficiency for a general condition is introduced, which may be simple and accurate
enough for practical applications. Values of efficiency of existing systems are
calculated both by the expression and by simulations. They agree well with each other,
which may prove practical validity of the present expression.
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EHAEKE trd BRFEEARARL ) RKE VO TEENCRBFEERBYI T2, s BB RBR+HKE
COTHEHKERZ >TRETDII LAV, LHEBRTXT-AEFEEhI0T, 2HEHBAMNSARESH
Bo FoTHRRBEB LRAL K25, FEAERAK, LBEREICCBREZEETH 5,

4) 4B D ( Infinite Reservoir)
BdOALIRBNMELBLTSEBTH 5, FHABKE trd REBHEARL YV PEvOTCHEER
EIERICHBERT 5, - PHLABKEY 20 XV 45080 T, FREERSBCEAZ LiZAV, BF
BEROCThLTHRLREY, Lrs0obEeBAMKEL VETH, FROERKHO D LKL 252
DR E 2D, BRBEH L ciFB S KEBE, KABC X > TALIBERBOA—F - thd BETH
b, BREPEENTVWEIKEDOF —F~it 20 TH B, THLLEREEIN TV 3KER, BREBI &
CHheEHEIhIKECEGEXREERTH 5,

iR 2
D=1, Zo=1ATHENBOBEXNEL A IS CHBET S, [LE- ERHiIED=1, Z. <1 kw5
FHTT, FHUABLI LA Z: OREMRZRO L 5 el ™,

Z4=0.5 [Zo—ln{Z-— exp(——Zo)}] ....................................................................... an
B7e, REIUARNK Za THHLE, AMMBMEK e BRATRDENS Z L ERLE
E”=kt[1—exp{—(1+Kc)(Zo—Zd)}] ................................................................. 12



RREXR4)OD = (BREFCEHEHRADCHTIBRAD ZoE 2o~ ZacBEr A I LS
0,

LiehioT, MEROKFEREL Z.: TRbT L, RADISCRDEND,
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Aix Zo > 1 THIHADIPRBELEL RS, RWIR Zo>> 1 DLERI Zax= 1/2Z0 2D, £D
e, Zo BHHREVEEXREEREN1/2Z0 LAY, ThE—FEBIV+HXEL AZ0T, Bk
BECELAVWZILIER D, I TABPREBRFEI S22 L L b, TOREMET 57, AMW0RX
WEHERLT, kAN L 5%a, bORER2EALLY AT, BREEBETI L LD, Zo > 1 THHA
PEOB R EERL 2,

Zd=a[bZo—ln{Z—exp(—bZo)}] ..................................................................... 14

AT, a=1/2, b=17Th>,

Rz, D=1, 0K<Zo =5 ODFEWRT, TEVvF - hrwe. v  v=—va vy Kd-ATHIEEK: L,
AR EAXMEHCTROOND e O FEENENERD LI, Flla, bERD . REILFE
it Powell DB AREEZRA VI, REHER—FREOERIMH B LUE L OREFRRECHAS
bR¥BIITolr, R Table 5D L FRREN 5B,

Table 5(1) Optimal coefficient

( Exponetially-distributed runoff volume of single storms)

K. 0.2 0.5 10 | 20 | 50 | FHE
&% a 158 | 160 1.52 1.25 1.90 1.57
B b 0.56 0.58 0.64 0.79 0.60 0.63

EHEE 0.1 % 0.1 % 0.3 % 0.6 % 3.0 % 0.8 %
RKEBE 0.1 % 0.2 % 0.8 % 2.0 % 53 % 1.7 %

Table 5(2) Optimal coefficient

(SQRT Ko-distributed runoff volume of single storms)

K. 0.2 0.5 10 | 20 5.0 ¥ 15 1
& a 1.06 1.66 228 | 219 2.43 1.92
ﬁ(gib 0.80 0.56 046 |  0.50 0.50 0.56
FHEE 0.3 % 0.2 % 06 % L1 % 20 % 0.8 %

XA#RE 0.6 % 1.2 % 2.5 % 3.9 % 3.9 % 2.4 %

FhoREfEoF iR, FHEEOERSAURPREREOBREVC I VREKBELZL?IORD B, HH
EoBERSAHCEE FRR, HA0oMBOoBRMEESLAIMAFESCLIREZIBELELAONDI LY,
HEGC REEZ FORRL TBL LI FRIELIOLNDD, — B/ TRV, 22T, Yialb—-vaVv
B BEEOBERIILAZLARZIOD, Table 5DLETOr —AXKNLT, AUREKEZHVWEZ L L
Ulco —~HIMEBE, BHESHA LY PHBRKAMENTHCHES L ELON D, Table 52 THRLTWBF
FRKoG AL TiX, a, b DPHEHEIZ1.92, 056 THD, TZHhEHECVEFETH 520, 0.5 288
L, LUK EERLZ, ok X, Rz, Kok rcmEhs,

Zd=Zo—21n{2-—exp(—Zo/2)} .......................................................................... 15

ThERGOD Za ERATHIE, Zo VEC22DLT, D=10LEOAHBIBERC >V TEVELUE

PHEORPEBOND, £TDFr —ARCKTBE Y i V—va VBLORB-RBXEIT 3%, BRAEZEIZT%



Tholke Thid, EFHE-IHETEIRETHILELLND,
wic, D<1, DO1OFEHEEEL S, D=0 (D<K 1), D>>1 BB CRAQUBBERL—&KT 5,
LieBoT, THH0BERTCHRABOMELZTI LBEEAV, Lo TDROXEIER-T, ¥/, DA
1DV KEBRDPER ST, ZOBECHENROCHESIKIICTRTILERD B,
Z2ZT, KADXI BB THBELT Y,
Zod’ I= Czd Zd  creetetetteseettiTesiterisieersiieeiieiitiierr ettt st e e s e (16)

> > g
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{D“ (PE10L&)
Czd =

D% (D>1mE%)
aiFRWOFREa, bxRKDALLELRABKIC, 0<D=5, 0< 20 < 5K T, Powell D BRIELEE
CEIDBREFBRPICREDIICREL, ak 20 THHRBEOHERSARSLHESREOENC LY 0.3 ~
L1 R -fER L3, FHMARETHS 0.5 2 ALk, 2TOYy —ACHT IV i v—v 3z VB
et, a=05LLTARMIVHEEhD ¢ OFH FRER 2% Tholo UEEEHHL, BBEZL

BRrRWTRDLENLD,

(2 * X &)
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