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Masahiko SEKINET Masao UKITA, Shyujt YAMAMOTO, Hiroshi NAKANISHI

ABSTRACT ; The estimation of pollutant load is an essential factor for assess—
ments and effective managements of environmental water quality. This study

describes the modelling for predicting the i1nflowing load of pollutant through

rivers 1nto eutrophic lakes and inner sea areas. The model is composed of three
stages . discharging load prediction, flow—rate prediction, and inflowing load
prediction. The runoff process 1s considered in different manners by weather
conditions. That ts . the remainder of pollutant load which dose not runoff and
accumulates in the watershed during fine weather, 1s considered to be washed out
in rainy weather. The pollutant load, discharged in the basins, is estimated by

using unit loading method, and the hydrograph which is necessary for the formulas
to predict the wash—out load, was obtained by tank model method. There have
been many studies, dealing with water quality and load of pollutant in rivers.
However, only a few of these studies analyzes the relationship of human activi—
ties 1n the river basins quantitatively. Using this model, a computer program
for pollutegraph simulation was constructed and applied to Ibo Riv. (81()km)

in Hyougo prefecture. The results obtained showed a good accordance with the
results of field i1nvestigations.

KEYWORDS; Water ;, river, model, simulation, hydrograph, pollutegraph,

eutrophication, prediction, unit loading, tankmodel
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Table 1.

DISCHARGING UNIT LOADING

unit loading

frame (kind of source)

=Z=====z=TzzcosssSEFSsSSssssEzzzzssssssass

point source

diffused source
(from farm)

residential nightsoil (g/man/day)
sewage treatment 6.63
combined treatment 4 5 6.12
(comunity plant)

434
.62

separate treatment 9 8.67
(cesspool)
vacuum collection 2.7 5.97
and treatment
private land disposal .27 184
residential miscellaneout waste water (g/man/day)
sewage treatment 4 1.3 37
combined treatment 4.8 1.2
without treatment 16 2
industrial waste water (kg/day/( 108 yen/year))
food-processing 2 .77
textile(fiber) 2.5 .35
textile{(clothing) .2 .05
woodworking .2 .05
furniture .2 .05
pulp,paper S .5
printing,publishing W1 .04
chemical 3 1.6
coal,petrochemical 0 0
rubber .4 .1
tannery 10 3.7
pottery .2 .04
iron and steel .1 025
non-ferrous metal .5 .2
metal-processing .1 035
machinery .1 035
electrical machinery .1 035
transport machinery o 035
precision machine A 035
etc, .3 .03
livestock waste water (g/head/day)
pig(urine) .08 015
livestock waste water (g/head/day)
pig(dung) 018
cattle .53 .18
fowl{pre 1000 fowls) 6.7 2.25
fertilizer effluent (kg/ha/year)
wheat 1140 162
potato 1560 183
bean 720 60
vegetable 2300 276
fluit 1660 219
tea 760 198
mulberry 600 125
feed 1000 104
etc. 454 93
fertilizer effluent (kq/ha/year)
rice 85

diffused source
(from paddy)
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La (t) = Lg(t) « f (1)
Ls (t)' Lo (1) « (1) seomesvnemnennns 2)
LLg (1) = LLg(t—1)+Lg (1) e (3)
zclkk
La(t) © Jil, R FAME (ke/day)
LLs(t) HEE (kg)
Ls(t) BEAME (kg/day)
Lo(t) @ (UHBE) ABEMEHANE (kg day)
(MTFBR) FEHAME (kg'day)
f CoCmmER) gix Y
(MF@R) #Fx e *2X
B B EE (km?)
X I THES# (km)
€1, k2 @ B RE
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Fig. 3. FLOW-OUT AND FLOW-DOWN STAGE
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Re(t) 12> 27 2BBAHL0MEE (m)
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HARMEF IV LR 8 y 2 0 Lo TARFED Lo
Kodhkb BF 70y 2 O TAMESLZT ORB O
MEAWRE R Do 70 y 7 ORARKEFH L (mg/1)
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Table 2. BACKGROUND POLLUTANT CONCENTRATION
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Fig. 4. BLOCKS AND SUB-BLOCKS IN THE BASIN OF IBO RIV.

Table 3. PARAMETERS OF WASH~-OUT MODEL

ki ,k2 Kuw Kd (1/day)

Bite7FricL b Fr— (1/km) (day/m2) coD N P
F2 STV Lu— g Point .2 .0001 0 .02 .005
Y EAF o e NICDWNT Flow out stage ﬁ:fﬁy -003 gggi g .%g i
ORI T — 2 LETEMBO ) o fage .2 .000001 0 .02 -005

H&%E7CRLE,
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7. AN EXAMPLE OF POLLUTEGRAPH

Table 4. DISCHARGING LOAD

5 7
{month)

(kg/day)
COD T-N T-P

Block  Sub Block Point Paddy Farm Point Paddy Farm Point Paddy Farm
1 Haga,Ichinomiya 469 1589 3846 162 185 552 22 79 102
Yamazak1(1) 552 1024 2264 158 119 298 a3 51 71

2 Yamazaki(2) 427 792 1750 176 92 231 a8 40 55
Shinguu 648 1394 3004 209 162 a24 30 70 82
Tatuno(1) 298 305 637 298 35 85 26 15 2

3 Yasutomi 143 421 1064 33 49 161 S 21 31
Himeji 180 S07 1066 23 59 128 4 25 28
Taishi 505 1160 2113 232 135 232 17 58 39
Tatuno(2) 12364 967 2023 1864 112 268 70 a8 7

4 Tatuno(3) 1164 1658 3469 2661 193 460 100 83 11
Ibogawa 365 855 1910 104 99 224 20 43 as
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